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The explosion of artificial intelligence (Al) in biomedical
research and clinical documentation heralds a new erain
medical writing.*?3 Al-driven tools, predominantly large
language models (LLMs) like ChatGPT, GPT-4, DeepSeek,
Scholar GPT and other natural language processing systems,
have introduced unprecedented efficiency in generating,
translating, summarizing, and editing medical content. Its
significant capability to evaluate huge amount of data allows
it to recapitulate medical text with great rationality and
precision. The user-friendly interface of these LLMs have
made it an ideal mean for medical and scinetific writing.*
However, guidelinesfor Al bots are still under development,
growth of Chat-GPT has surpassed its preliminary
anticipations.® The newest version, GPT-5, exceeds ChatGPT
in terms of innovative reasoning, text handling capability
and image analysis, it even shows ahigher level of credtivity.
These capabilities of Al bots raise pressing questions around
fairness, equity, bias, authorship, and ethical implications
of using Al in medical writing. Itsfair use promise enhanced
productivity and accessibility, while unfair use has risk of
misinformation, academic misconduct and systemic bias
replication. Its fair use can support human authorship,
promote inclusivity and improve clarity without replacing
critical thinking or scholarly rigor. Fair use of Al in medical
writing may include language assistance for non-native
speakers, manuscript formatting or grammar check,
summarizing data-heavy report, automated translation and
plagiarism detection. Conversely, unfair application may
involve ghost-writing the entire manuscript, fabricating
citations, bypassing peer review viaAl-written submissions,
misinformation propagation and biased amplification from
training data. Such uses of Al will categorically undermine
transparency, accountability, and trust in medical literature.

Al does not meet the criteria for authorship under the
International Committee of Medica Journa Editors (ICMJE)
guidelines. It cannot take responsibility for the integrity or
accuracy of astudy. From alegal point of view, Al has no
status of a human being, making humans as the definitive
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duty conveyers. UnlessAl contribution is disclosed, editorial
board cannot assess whether scientific standards were met,
leading to possible misconduct. Journals must enforce
policies requiring transparency about Al tool usage, akin to
declaring statistical software. Thereisarisk of unintentional
plagiarism with the use of Al, asit creates manuscript based
on the available facts and it may duplicate the same with
different words and phrases. Medical and scientific literature
often contains complex and context-specific material, which
can be misinterpreted by LLMs leading to misinformation
that can potentially dangerous in patient care and scientific
understanding.® Thereisan in-built risk that investigators
may depend on Al toolstoo much, weakening critical human
judgment, which is essential to genuine and sometimes life-
threatening medical discourse. Another important and
pressing concern in the use of Al-generated medical writing
isalgorithmic bias. Training data, often sourced from western
population which may fail to represent global hedlth diversity,
thereby encoding systemic inequalities. LLMs are also
notorious for fabricating content that appears plausible but
isfalseand it may include fake references, misquoted studies
and invalid statistics. ChatGPT fregquently creates citations
to journalsthat did not exist in reality. In medical context,
these inaccuracies could mislead practitioners or influence
research directions based on invalid claims. If authors rely
solely on Al without proper vetting, erroneous statements
may be peer-reviewed and published, leading to downstream
harms. Thus, mandatory verification of all Al-generated
outputsiscrucia for scientific validity. Al enablesresearchers
from low-resource settings to meet publication standards
and express complex ideas. On the other hand, access to
premium Al toolsis often gated behind paywalls or language
barriers. If only elite ingtitutions afford the best Al support,
digparitiesin publication rates and visibility may widen. For
Al to beused fairly, global access equity isessential, including
open-source tools and multilingual capacities.®

Despite the amazing accomplishments of Al, thereis till
substantial hesitation regarding objectivity and prejudicein
the field of medicine.” It is the topic of widespread research
and discussion for the last many yearsin medical and health
sciences#° Al toolstrained on clinical data pose additional
concerns regarding patient privacy issues.* It may gather
and store information including medical and personal
sengitive data that can be used later on in content generation.
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Transparency in the usage of clinical information is very
crucia and patient must be informed that his data could be
used in Al bot.*? Further patient must have chance to offer
informed consent with strong and reasonabl e privacy policy.
Moreover, copyright infringement emerges when Al
reproduces protected text verbatim. Journals must define
permissible boundaries and require authors to affirm that
content does not violate patient rights. Peer review process
is also not immune to Al transformation, as Al-assisted
reviewers can expedite checks but at the same time pose
risk of automation bias, lacking clinical nuance and bypassing
plagiarism detection. As Al continue to reshape our
technological landscape in medical writing, we should
prepare ourselves to proactively face this challenge. To
uphold fair usage and prevent misuse, the following policy
measures are recommended:
@ Mandatory disclosure: Journals should require explicit
declarations of any Al tool usage during submission,
including its role, clearly mentioning the level of Al
involvement ranging from proofreading to finally full
manuscript writing. Secondly, also require to mention
the human involvement throughout manuscript
preparation including formatting, proofreading, revising,
editing and authenticating Al generated information.
Lastly also provide details about the Al tool used with
name of software and version used etc. as we do for
using statistical software.
Prohibited uses: Total Al authorship or citation generation
should be explicitly disallowed without human
verification.
Al Authorship Ban: Al systems must not be credited as
authors.
Audit trails: Tools used must offer version tracking for
accountability.
Bias auditing: Require authors to confirm that no bias
was introduced through Al tool use.
Improve collaboration with Al developers, journal
editors and researchers to formulate policies the can
cater the need of all stakeholders. In addition, regularly
assess the influence of Al on value and prejudicesin
medical writing asthis utility is continuoudly evolving.
@ Training and education: Universities should integrate
Al ethicsinto medical research curricula
@ Global accessibility: Encourage open-source, equitable
Al tool dissemination.

Q

Q 8 ¥ W

To conclude, artificial intelligence is neither inherently fair
nor unfair, it reflects the intentions, inputs, and structures
created by humans. In medical writing, its potential is
immense enabling multilingual authorship, reducing clerical
burden, and improving readability. Without ethical guidelines
and critical oversight, Al risks eroding the trust and rigor
of medical writing. Aswe stand at atechnological inflection
point, the medical research community must collaboratively
define what constitutes responsible Al use. This means
building policies, tools, and cultures that harness Al’'s
strengths while safeguarding the integrity of medical
knowledge. The future of medical writing depends not on
Al's capability but on our accountability.

| Authors Contribution: |
| Igbal Hussain Udaipurwala: Conception, writing, literature |
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Comparison between Creation of Pneumoperitoneum by Open Technique and
Closed Technique
Amjad Gul, Zaki Hussain Salamat, Inshal Jawed, M. Najam Shabbir, Muhammad Umair, Zaffar Abbas

ABSTRACT:

Objectives: Compare closed (Veress needle) and open (trocar) techniques for pneumoperitoneum in laparoscopic procedures
regarding access time, complication rates, and patient outcomes.

Study Design and Setting: 99 patients undergoing laparoscopic procedures were divided into two groups. Group A (closed
technique with a veress needle) included 43 patients, and Group B (open technique using atrocar) included 56 patients.
The main outcome was access time (minutes), and secondary outcomes included complications like gas leaks, organ injury,
vascular injury, hematomas, and site infections. This design intended to compare the efficacy and safety of both techniques.

Methodology: Total of 99 patients were included: 43 in Group A (closed method) and 56 in Group B (open method). The
primary outcome was access time, while secondary outcomes included complications such as gas leaks, organ injury,
vascular injury, hematomas, and site infections. Statistical analysis was conducted to compare the two techniques.

Results: Accesstime was significantly longer in the open method group (7.88 £ 2.76 vs. 6.25 + 2.55 min, p = 0.03). Open
method was associated with a higher incidence of gas leaks (25% vs 7%, p = 0.029), vascular injury (16% vs 2%, p = 0.04),
and site infections (25% vs 7%, p = 0.029). No significant difference was observed in organ injuries.

Conclusions: Closed method is more efficient and associated with fewer complications in low-risk cases. Open technique
remains a viable alternative for patients with prior abdominal surgery or a higher risk of complications. Individualized
patient assessment is essential for selecting optimal approach.

Keywords: Laparoscopy, Pneumoperitoneum, Prospective Complications, Trocar
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INTRODUCTION

Laparoscopic surgery would be impossible without the
establishment of a pneumoperitoneum, which provides the
necessary space for visualization of the abdominal cavity
and the manipulation of instruments. Insufflation of gas,
usually carbon dioxide (CO2), in a controlled manner,
elevates the abdominal wall and genetically strains the
peritoneal cavity, allowing access to internal structures.
Pneumoperitoneum can be achieved with two main methods:
the closed method performed traditionally with a veress
needle and the open method done generally with a Hasson
trocar. Though these techniques are a mainstay of
laparoscopic effectiveness and safety, they each have pros
and cons, which have been thoroughly investigated and
discussed in the surgical literature.

A closed method is usually chosen dueto its simplicity and
speed. It consists of placing aVeress needlein the abdominal
cavity and insufflating CO2 to obtain the necessary
insufflation. This method is generally faster, which can be
critical in time-critical scenarios. It has hazards, however.
Not only does it cause harm to underlying structures,
especially in patients with previous abdominal surgeries,
but it also increases future complications such as obesity
and maformations. Surgery technique choice surgical forum
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is one of the chief worries using this closed method.? This
contrasts with the open method, which takes longer but is
safer for patients with these risk factors. The operation starts
with a small incision made in the abdominal wall, after
which, under direct vision, the trocar is inserted. This
approach is preferred, especially in high-risk patients, for
closed technique complications such as bowel or vascular
injury.?

The closed method is used for most laparoscopic surgery,
but the open procedure remains superior in specific patient
populations. For example, people with ahistory of abdomina
surgery who make adhesions are in increased danger of
damaging themselves during the closed system and so want
an open approach.* Moreover, research has shown that in
some high-risk groups, open surgery reduces complications
as compared with the laparoscopic approach. These include
obese patients (BMI = 35) or those who have had previous
abdominal wall reconstruction surgery.®

The contention between the two strategies is primarily over
the balance of quickness and risk of complication. However,
two studies found that the closed method, despite its shorter
time in surgery, actualy led to more complications, including
bowel perforation and injury to blood vessels.® On the other
hand, while the open technique requires more time for each
operation, it issafer in certain situations. Still, it has dangers.
For instance, two may become infected at any wound site
on your body; the positioning may bring on a hernia after
the incision.” For this reason, the choice of methods is
typically detective in nature: it depends on the surgeon's
judgment, the medical histories of his patients, and peculiar
developments that may occur in agiven surgical case.

Although several studies have compared the safety,
effectiveness, and outcome of these open and closed
pneumoperitoneum methods, the findings are divergent,
which justifies further investigation.®® There were advantages
to the open method as it required a smaller incision, was
less invasive for high-risk patients and was overall safer.®
However, heterogeneous patient selection and outcome
measures limit direct comparisons. This research compares
locked (Veress needle) and open (trocar) entry in a
laparoscopic procedure based on fundamental quantitative
indicators in the postoperative process (time access (min),
complications, end results). These findings would help
optimize patient management and surgical decision-making,
contributing to the conduct of safer procedures. An academic
session emphasized clinical decision-making, which is thus
expected to be one outcome.

Recent studies emphasi ze that [ow-pressure pneumoperito-
neum can accel erate postoperative recovery and lessen pain
compared to standard pressures.’ In addition, pulmonary
recruitment maneuvers at the end of surgery reduce residual
pneumoperitoneum and shoulder pain.*® These findings can
be used to emphasi ze the need to optimize pneumoperitoneum

techniques to achieve maximal benefits from minimally
invasive procedures.

METHODOLOGY

This study was performed in atertiary care hospital with 99
patients undergoing laparoscopic surgeries from October
2024 to February 2025. The primary aim was to compare
two commonly used methods for establishing
pneumoperitoneum during laparoscopic surgery, closed
technique (using Veress needle) and open technique (with
trocar in another hand). Patients were randomly allocated
to either group according to the method for creating
pneumoperitoneum: Group A (Veress needle/closed
technique) had 43 patients, and Group B (the open method)
had 56 participants.

The study followed the principles of the Declaration of
Helsinki.2 All participants provided written informed consent
and the study was approved by the hospital's Institutional
Review Board (ERC/2024/SURG/III dated 21 October
2024), in accordance with standards of accepted medical
ethics.

The sample size was calculated based on previous research
outputs, which compared access time for open and closed
methods for creating pneumoperitoneum.* 2 The
undermentioned formulawas used to compare two means:

G HIR 2x o]

n=

Where:

Za /2 =1.96 (for a= 0.05, two-tailed)

ZB =0.84 (for 80% power)
: o =2.7 (pooled standard deviation estimated from
previous studies)
. d = 1.63 (expected difference in access time between
groups)
This calculation resulted in a minimum sample size of 43
patients per group. Assuming a possible 15% dropout rate,
we planned to enroll at least 99 patients (50 for each group)
for thisinvestigation.

The study included patients aged 18-70 years, planned for
elective laparoscopic procedures such as cholecystectomy,
appendectomy, or herniawho and gave formalized written
consent for participation in the study. These criteria
guaranteed that there were suitable candidates for laparoscopic
procedures in which both pneumoperitoneum techniques
could be conducted safely.®*

Patients were excluded from the study included those patients
who have an absolute contraindication for pneumoperitone-
um, such as, widespread abdominal adhesions, history of
multiple abdominal surgeries at high complications, severe
cardiovascular or respiratory disease contraindicating pneu-
moperitoneum.>® The above exclusion criteria were devel-
oped to reduce the risk of complications and provide an
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opportunity for patient safety during the study.™ *2

Datawas methodically collected. Age, sex, body massindex
(BMI), and any comorbidities (e.g., prior surgery, diabetes,
cardiovascular disease, etc.) were taken down from each
patient. These are all important data for adjusting to
differencesin the basic situation of the groups.° Regarding
procedure time, time was noted in minutes for each of the
two groups being studied, from the first incision until the
target intra-abdominal pressure was achieved. One of the
most important parameters for determining how efficient
every technique is.° Complications were documented and
categorized into several categories, including gas leaks,
organ injuries, vascular injuries hematomas, and site
infections. SPSS version 25 (IBM Corp) was used for data
analysis, a statistical method for assessing access time and
complications (primary outcomes).

Regarding Access Time two independent cohorts have been
studied for comparative analysis of pneumoperitoneum time
between the two groups (guided vs blind pneumoperitoneum)
using an independent Student's t-test. The means of the two
independent groups can be compared for normally distributed
data using the t-test. Levene's test for equality of variances
was used to check that the variancesfulfilled the assumptions
of the t-test.” Moreover, the incidence of complications was
compared between two groups using Fisher's Exact test,
which is suitable in the presence of small sample sizes and
categorical data. This test provides a correct calculation
technique for the significance of complication rates when
closed versus open surgery methods are being debated.* **
All tests were done two-tailed for significance at p < 0.05.
Multivariate analysiswell asthere - aso waswith adjustments
for possible confounders, including BMI and previous
abdominal surgery history.*3

RESULTS:

Both cohorts were comparable in demographic variables,
including age, gender distribution, and BM| category (Table
1). The mean age of patientsin Group A (closed method)
was 36 + 13.78 years, while for Group B (open method), it
was 33.5 + 12.23 years, with no significant age difference
between the two groups. The comparable age distribution
indicates that age-related factors were unlikely to have
impacted surgical outcomes. Furthermore, the two groups
were well-matched for BMI and gender, reducing the risk
of confounding from these variables in our results. This
demographic matching suggests that confounding factors
such as age, gender, and BMI were adequately normalized,
underlying that the differencesin surgical outcomes could
be isolated using the different pneumoperitoneum
methods.Complication rates were reported in the two groups
(Table 3). The difference between closed and open-tech
cigarettes in the occurrence of these complications is
significant.

Theincidence of gasleakswas 1.5 timeslarger in Group B

(open-open method) than in Group A (closed-closed method),
with 14 patients having gas leaks versus three patients in
Group A, p = 0.029. This aligns with countless reports on
the conventional (open) method getting air leaks more readily
than the closed method closed by a programmed needle.
One explanation is that it is necessary to pass the trocar
entranceway, which may harm wires around the balloon or
not close corners of a pneumoperitoneal apparatus
adequately.® ° On the other hand, because a Veress needle
isused in the closed scar-free puncture method, complications
arising from peritoneal access are fewer than for the open
method.

More vascular injuries were observed in Group B (open
method) than in Group A. Nine (16%) of the Group B
patients had vascular injuries in particular, whereas there
was only one case of a patient (2%) in Group A who
experienced vascular injury (p = 0.04). At the start of open-
method abdominal surgery, the trocar penetration can result
in traumato large blood vesselsin the abdominal wall, and
the incidence of vascular injuries has been reported as
frequent.® By comparison, a low frequency of vascular
injuries has been associated with the closed method: The
Veress needle technique is often done under controlled
conditions that reduce the chance of injuring large blood
vessals.’

Patients in Group B (open method) had a significantly
higher rate of siteinfection (14 patients, 25%) than in Group
A (closed method; 3, 7%) (p = 0.029). This observation
aligns with the available literature, which shows that the
open method is subjected to post-operative infections due
to its greater invasiveness, with more extensive incisions
and greater exposure to external contaminants, such as
trocars placed into the abdomen.* In addition, although site
infections were found in both groups, the higher prevalence
in Group B reflects the need for strict aseptic techniquesin
laparoscopic procedures, especially in open pneumoperito-
neum patients.®

No significant difference was observed in statistics between
the two groups regarding complication rate (Table 3). Organ
injury was found in two patients (5 %) of Group A and four
patients (7 %) of Group B. Hematomas were found in one
patient (2 %) of Group A and two patients (4 %) of Group
B. Although these complications were rare in both groups,
their similar incidences rule out pneumoperitoneum technique
asasignificant cause of these postoperative occurrences 3™

Summary of Key Findings: In conclusion, our results showed
that our access time is significantly shorter in the closed
method (Veress needle) pneumoperitoneum than in the open
method (trocar) in laparoscopic surgery. The closed approach
also had significantly fewer gas leaks and vascular injuries.
However, the open approach had a higher rate of site
infections. These results offer important information regarding
the safety and efficacy of both of these techniques and may
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influence clinical decision-making, especially within
populations of patients at increased risk for complications,
including prior abdominal surgery or obesity.®

DISCUSSION:

Based on previous research, the closed method of creating
a pneumoperitoneum was shown to shorten the times needed
for access points, which reduced anesthesia duration,
shortened the overall time of operation and improved recovery
aswell.>® Thismethod al so encountered fewer complications,
such as gas leaks and vascular injury, which are critical
points for patient security. Gas leaks can affect vision and
movement, while vascular injuries cause severe bleeding
and require additional medical care.>* The closed method
is undoubtedly less of an ordeal than the open approach.
Previous research showed that this method produces a
pneumoperitoneum more efficiently and safely.® °

Despite these benefits, this study does recognize the constraint
of the closed technique. It may be more favorable to use the
open method in specific clinical contexts, given the decrease
in theincidence of organ injury in the closed group. Patients
who have had previous abdominal surgeries, adhesions, or
other anatomical changes, for example, are at increased risk
of injury using the closed approach, especidly if they have
either dense scar tissue or dtered anatomy that may challenge
appropriately directing the Veress needle.®*® For these high-
risk cases, although access time and complication rate were
longer than usual, the open method could be a safer
alternative, which directly observed the abdominal cavity
and reduced the risk of inadvertent injury.> *” For example,
populations such as patients who have had multiple
laparotomies and patientswith a history of peritonea disease
may be better suited to the open method since this can alow
for safer trocar placement and a reduced risk of bowel or

vascular injury.?

However, the higher site infection rate among the open
group should also be interpreted cautiously. The open
technique may have a more invasive effect: larger incisions
and the abdomina cavity are much more exposed to external
contamination.’®*® When the surgical field is more exposed,
the risk of picking up the infection is higher because this
can enable the entry of bacteria into the operative field.
Although the closed method is less harmful and probably
has fewer infections, the infection risk does not depend only
on the method of pneumoperitonization. While the biofilm's
nature affects infection severity, aseptic technique,
prophylactic antibiotics, and patient factors (immune status
and comorbidities) are critical to infection outcome.*

Results from this study are similar to previous studies
regarding the trade-off between the closed and open methods.
Agarwal et al. (2023) emphasized the time efficacy of the
closed technique but also suggested that the open approach
may be safer in high-risk patients, particularly those with
ahistory of prior abdominal operations.? The closed method
is generally faster and associated with fewer complications.
However, the open method may be safer in specific patient
populations. These studies propose that the technique of
choice should be patient-specific and tailored to the patient's
history and risk factors.? The open versus closed method
debate continues, and although the scale appears to lean
toward the closed method with faster time to intervention
and decreased complications, the open method provesto be
apowerful devicein the specific clinical setting, particularly
in patients at greater risk for intra-abdominal injury or who
lack a safe, closed approach for some other reason.®

Theresults of our study have important clinica consequences
for the practice of laparoscopic surgery. The differencein

Table 01: Demographic variables of the patients in each group.

Group A: Veress Group B: Open
Variables Needle (N=43) Method (N=56)
Mean + SD | Count (%) | Mean + SD | Count (%)

Age (years) 36+ 13.78 - 335+ 12.23 -
Gender Female - 16 (35) - 30 (65)
Male - 27 (51) - 26 (49)
Greater than 25 - 17 (39) - 27 (61)

Body Mass Index

dy Less than 25 - 26 (47) - 29 (53)

Table 02: Time for the creation of pneumoperitoneum in each group.

Access time  |Group A: Closed | Group B: Open P value*
(minutes) method (N = 43) | method (N = 56)
1-5 24 15 -
6-10 15 39 -
>10 4 2 -
Mean access time| 6.25+ 2.55 7.88+2.76 0.03

*Values are significant when p-value <0.05
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access time detected in closed (6.25 + 2.55 min) compared
to open (7.88 £ 2.76 min) methods has an important efficiency
advantage that could manifest in decreased anesthesia
exposure and enhanced operating room throughput. The
findings are consistent with Madhok et al. (2022), who
underscored that even small gainsin time in high-volume
surgical centers significantly boost resource utilization.® Our
findings for the closed method group (7% vs. 25%, p =
0.029) with greatly decreased gas |esk rates are consistent
with observations by Nagvi et a (2024), who reported that
with stable pneumoperitoneum, operative field visualization
isimproved and surgical precision optimized.? The significant
difference in vascular injury rates (2% for closed method
versus 16% for open method, p=0.04) is particularly striking.
It compares to the work of Martinez-Hoed et al. (2021),
who found similar advantagesin the closed technique.® Our
site infection findings clinical significance (7% closed vs.
25% open, p=0.029) is evident from the Garteiz-Martinez
et d (2021) study identifying entry technique asacontributing
factor to postoperative infection risk.”® Although our research
reinforces the closed approach in routine cases, it also
recognizes the ongoing significance of the open technique
in certain high-risk situations, especially for abdominal
surgery or adhesions, as pointed out by Agarwal et al. (2023).2
This highlights the need for individualist techniques, such
as choosing a specific patient risk profile rather than using
aparticular protocol for everyone, in favor of a personalized
surgical approach, as described by Patel et al. (2022).°

Finally, this study adds novelty to the ongoing debate to
determine the best approach for establishing
pneumoperitoneum during laparoscopic surgery. Although
accesstime and complication rates are considerably improved
with the closed method, especially for low-risk patients, the
open method is still relevant for high-risk patients. For
instance, additiona research should assess and narrow down
the parameters and define the basisfor selecting the technique
as per each patient.® %

Various limitations of our study should be taken into account
in the interpretation of its results. Nagvi et al. (2016) noted
the inherent limits of a single-center design, which might
not apply to other health systems with dissimilar levels of
surgical expertise and experience in minimally invasive
surgeries.® Although sufficiently large to detect differences
in primary outcomes and common complications, our sample
size was likely small for rare but major adverse events, as
the same limitation was noted by Liu et a. (2024) in other
comparative studies.** Despite our best attempts at
standardization, the operators variability and effects on
outcomes may be a confounding factor identified in
comparisons of surgical technique by Luketinaet a. (2021).*
Focusing as we do on immediate and short-term outcomes,
our study may misslate complicationsliketrocar site hernias
or adhesion-related problems that Jimenez-Santana et al.
(2024) considered important when considering a

comprehensive surgical outcome.?? Lack of standardized
patient-reported outcomes, including postoperative pain
scores and satisfaction assessment is another limitation since
such indicators are an important source of complementary
data.® Even after attempts at randomization, subtle selection
biases might have affected technique choice in some cases,
especially where a patient had challenging anatomical
features— one of the methodological challenges highlighted
by Kim et al. 2021 in comparative surgical studies.* Future
research should attempt to overcome these limitations in
larger, multicenter randomized controlled trials with long-
term follow-up and comprehensive outcome evaluations
reported by Delia et a. (2021) in their review of surgical
research methodol ogy.?*

CONCLUSION:

The closed technique (C) is traditionally performed using
aVeressneedle. It provides significantly shorter accesstime
than the open technique (Op), thus decreasing anesthesia
and surgica time. Our results show that the closed technique
offers much shorter access time than the open technique
(6.25 £ 2.55 min versus 7.88 = 2.76 min), hence reduced
anesthesia time and total operation time.

Further, the closed method was linked to lower complication
rates, especially the gas leaks (7% as compared to 25%),
vascular injuries (2% as compared to 16%), and Siteinfections
(7% as compared to 25%). The declined incidence of
complications implies that the closed technique is more
efficient and less dangerous for patients who have not
undergone abdominal surgery, contributing to tissue integrity
maintenance and faster recovery.

However, sinceit operateslonger and has higher complication
rates, the open approach is a useful aternative to specific
patient groups. For patients who have had abdominal
surgeries, adhesions, obesity, or abdominal wall disorders,
the open method will provide direct vision that may avoid
potential organ injuries. The direct visual access offered by
the open technique may be life-saving for high-risk cases
in which blind needle insertion may be a problem.

The individualized patient understanding and evaluation
used in the selection of the optimal approach of
pneumoperitoneum highlights the study. Despite the closed
method's superiority for everyday low-risk cases, the open
method remains relevant to patients with complex surgical
histories and anatomical predicaments.

Further validation of these findings would be possible with
future studies with large multi-center studies, varying patient
populations, and long-term follow-up. Further, exploring
patient-specific risk factors can also result in amore specific
set of recommendations on the choice of technique, which
can contribute to greater effectivenessin the surgical process
and improved safety in laparoscopic procedures.

LIMITATIONS
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Being a single tertiary care hospital study may limit the
generdizability of thesefindings. Pump-related complications
also may be underreported because the sample size may not
have had enough statistical power to detect differencesin
less common complications. The findings of this study may
be confirmed by future studies with larger cohorts and multi-
center data.®*
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Comparison of Empagliflozin-Linagliptin with Empagliflozin- M etformin
Combination Therapy in Assessing Cardiovascular Profileand Anemiain
Type 2 Diabetic Patients
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ABSTRACT

Objective: This study aimed to compare the effects of empagliflozin-metformin versus empagliflozin- linagliptin combination
therapy on cardiovascular parameters and anemiain patients with type 2 diabetes mellitus (T2DM).

Study Design and setting: An analytical study was conducted over 12 weeks at National Medical Centre Hospital, Karachi.

Methodology: T2DM patients were randomly assigned to either the Empagliflozin 12. 5 mg with Metformin 500mg or
Empagliflozin 10mg with Linagliptin 5mg. Clinical assessments were conducted at baseline Week 0, 4, and 12, focusing
on C-reactive protein levels, blood pressure, temperature, heart rate, respiratory rate, ECG findings, hemoglobin levels,
BMI, and glycated hemoglobin (HbA1c) and cardiac examination was performed in al visits. Descriptive statistics were
used to compare outcomes between the groups.

Results: The comparative analysis of empagliflozin—metformin (EM) and empagliflozin-linagliptin (EL) regimens
demonstrated notable differences in outcomes. HbA 1c decreased significantly in both groups, but the EL group showed a
greater reduction by week 12 (p=0.021, OR = 1.65, 95% CI: 1.05-2.58). BMI declined in both arms, but intergroup difference
was not statistically significant (p = 0.078). CRP levels dropped more in the EL group, reaching statistical significance (p
=0.037, OR = 1.43, 95% ClI: 1.01-2.11). Cardiovascular parameters, including systolic BP (p = 0.116) and diastolic BP
(p = 0.098), remained stable, showing no significant differences. ECG (QTc interval) changes were also nonsignificant (p
= 0.316). Hemoglobin levels showed no significant difference between groups at week 12 (p = 0.212). Overall, both
regimens were effective and cardiovascularly safe, though EL provided superior benefits in glycemic control (HbAlc, p
=0.021) and anti-inflammatory effect (CRP, p = 0.037).

Conclusion: The combination of empagliflozin with either metformin or linagliptin proved to be effective treatment with
cardiovascular safety. The combination of empagliflozin with linagliptin showed enhanced reductions of CRP markers and
comparative better hemoglobin as empagliflozin with metformin significantly raised anemia possibilities.

Keywords: Blood Pressure, Cardiovascular Diseases, C-Reactive Protein, Diabetes Médllitus, Empagliflozin, Linagliptin,
Metformin
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INTRODUCTION

Type 2 Diabetes mellitus (T2DM) is a metabolic disease
that includesinsulin resistance combined with hyperglycemia.
This may lead to many aliments including cardiac
impairment.* Persistent high blood sugar levels, evident in
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T2DM, has asignificant impact on the pathogenesisand the
development of atherosclerosis which isthe main cause of
cardiovascular disease. High blood glucose levels also have
adirect effect on the endothelial cells that line the blood
vesselsand makethese dysfunctional. Thisdamagetogether
with further risein oxidative stress and pro-inflammatory
cytokine activity in the body provides a conducive place for
the formation of plaques on the arterial walls. These cause
the arteries to narrow gradually and disrupts proper blood
flow which may lead to hypertension, coronary artery disease,
myocardial infarction, heart failure, and stroke.?®

Moreover, T2DM has been linked to diabetic cardiomyopathy.
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This condition, effectively, impairs the myocardial relaxation
and contraction and contributes to the development of heart
failure. Also, insulin resistance, which is characteristic of
T2DM, increases the levels of triglycerides and decreases
the levels of HDL cholesterol and causes obesity localized
in the abdomen. These changes compound the consequences
on cardiovascular risk. Hence, proper control of many factors
including blood glucose levels, lipids, and blood pressure
are key in managing the risk of cardiovascular diseases
among T2DM patients.*

Thus, cardiovascular diseases are contributing to the high
mortality rate among patients with T2DM, and proper and
efficient glycemic control is essential. Besides glycemic
control, there are other specific cardinal intervention measures
for the patient to adopt with the aim of preventing long-term
end-organ damage. Among them, oral antidiabetic drugs
(OADs) are acritical part in this management strategy. The
management aims at achieving and maintaining near-normal
blood glucose level s because these two kinds of complications
lie at opposite poles: microvascular compounding of
nephropathy, neuropathy, and retinopathy and macrovascular
such as heart diseases and stoke. OADs act by decreasing
the glycemic index, increasing the biosynthesis of insulin,
decreasing gluconeogenesis, or stimulating diabetic
glycosuria.®

Moreover, some of the newer class of OADsthat has been
classified as SGLT2 inhibitors and DPP-4 inhibitors have
extraadvantages aside from glucose reduction, which includes
cardio and renal protection. Besides, they are not only
effective for regulating blood glucose but also useful for
prevention of other conditions frequently observed in patients
with T2D.° Empagliflozin, metformin, and linagliptin represent
commonly prescribed OADswhich studies

have thoroughly evaluated regarding their impact on glucose
levels.” Whereas, study needs additional explorationregarding
theeffectsof thesecombinationson cardiovascul ar parameters®

The cardiovascular disease risk level in T2DM patientsis
two to four times greater than in people without diabetes.’
Three primary factors which contribute to cardiovascul ar
problems in diabetes include persistent inflammation and
dysfunction of endothelial cells and abnormal fat
metabolism.’® Measures of C-reactive protein (CRP) serve
as an essential marker of systemic inflammation because
elevated levels show adirect link to increased atherosclerosis
risk together with myocardial infarction and stroke.* The
assessment of CRP variations after different antidiabetic
treatments becomes essential to determine cardiovascular
effects.

Studies show that empagliflozin as a sodium-glucose
cotransporter-2 inhibitor (SGLT2) brings substantial
cardiovascular benefitsto patients.*? Linagliptin, adipeptidyl
peptidase-4 (DPP- 4) inhibitor, improves glycemic control
by enhancing incretin hormone activity, leading to increased

insulin secretion and suppressed glucagon release.”® Wheress,
metformin, afirst- line biguanide antidiabetic agent, acts by
reducing hepatic glucose production, increasing insulin
sensitivity, and promoting weight loss.** Hence, given the
significant impact of T2DM treatment, this study aimed to
compare the effects of empagliflozin-metformin versus
empagliflozin-linagliptin combination therapy in terms of
cardiovascular profile.

METHODOLOGY:

It was a comparative analysis involving 200 participants
with type 2 diabetes mellitus conducted over 12 weeks
(January 2022—-June 2022) to compare the difference in
clinical parameters between two treatment interventions. The
patientswere selected in two equal arms (the Empagliflozin-
Linagliptin (EL) and Empagliflozin-Metformin (EM) arms)
through simple randomization, which was a computer-
generated simple randomization, whereby one arm (n=100)
received Empagliflozin-Linagliptin (EL) while the other
arm (n=100) received Empagliflozin-Metformin (EM). All
recruited participants had high HbA1c and BMI baseline.
Patients who had cardiovascular diseases, acute infections
or other metabolic disorders were not included.

The research was ethically endorsed by the Institutional
Ethical Review Committee (ERC) of Bahria University
(ERB no: 105/2022 ; Date: ) and signed informed consent
was obtained to al the participants. The ethical standards
were maintained.

Sample size estimation: OpenEpi (Version 3.01) was used
to compare two proportions, and statistical toolsto calculate
the sample size were used, with a confidence level of 95
and power of 80. They assumed that 25 percent of the patients
inthetreatment arm (EL group) would have desired outcome
(HbAlc

< 7.0), which was 10 percent in the control arm (EM group).
With these assumptions, it was predicted that the difference
in proportions would be 15%. The equation to estimate a
sample size in OpenEpi has the formula:

n=(PL17P2)2[(Z174/22P(17P)+Z 178P1(17P1)+P2(17P2))] 2

On these assumptions, the sample size needed per group was
estimated to be 91. The sample size was adjusted to include
100 participantsin each arm to facilitate the representation
of the possible dropouts and the resultant number of 200
participants.

The assessment examined both subjective symptoms and
objective markers of cardiovascular performance and
metabolic status together with inflammatory response
indicators across all phases of testing. The study measured
theinflammatory marker C-reactive protein (CRP) as well
asblood pressure along with heart rate and respiratory rate
and electrocardiogram (ECG) findings and results from
cardiac examinations. Other metabolic parameters include
hemoglobin levels, BMI, and glycated hemoglobin (HbA1c)
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levels.

With standardized equipment, patients ECG results were
evaluated by technician, which included the examination of
cardiac rhythm patterns combined with QT intervals and
essential cardiac information. Sphygmomanometer
measurement of blood pressure and pulse rate monitoring
techniques provided additional safety measures in this
analysis. Moreover, othersincluded respiratory ratesthrough
observational techniqueswhilelaboratory testing determined
both the hemoglobin and HbA 1c levels. The BMI determined
through height and weight measurements at every assessment
point. The effects and side effects of both the groups were
also assessed.

The analysis of data was done with the SPSS version 22.
Asnormally distributed, used descriptive statistics (T-Test)
to evaluate how CRP levels together with cardiovascular
function and metabolic indicators and clinical symptoms
changed across the 12-week period. Resultswere compared
between Empagliflozin-Metformin administration and
Empagliflozin- Linagliptin administration to determine their
therapeutic equivalence.

RESULTS:

The participantsin the Empagliflozin-Metformin combination
therapy started with aHbA 1c value of 7.9% which decreased
to 7.6% during Week 12. Both groups reported improvements
in HbA1c levels yet the Empagliflozin-Linagliptin patients
showed consistently better results since their baseline of
7.4% fell to 6.6% in comparison to 7.9% to 7.6% for
Empagliflozin- Metformin patients. TheBMI level sdecreased
across both treatment groups. The patients in the
Empagliflozin-Metformin group had baseline BMI levels
at 27.0 kg/m? while those in the Empagliflozin-Linagliptin
group started with 28.9 kg/m2. The patients in both groups
experienced BMI reductions with results showing 26.0 kg/n?
in the Empagliflozin-Metformin group while the
Empagliflozin-Linagliptin group recorded 28.0 kg/m? at
Week 12. HbA 1c quantity reduced similarly between initial
measurements and final testing periods (Table 1).

The study started with Empagliflozin-Metformin patients
showing C-reactive protein (CRP) at

0.35 mg/dl and Empagliflozin-Linagliptin patients with 0.40
mg/dl and gradually decreasing more in linagliptin group.
Glycemia measurements showed steady decreases until the
end of study when patients from both groups maintained
0.30 mg/dl and 0.26 mg/dl respectively at Week 12. The
blood pressure readings started at 126/95 mmHg for the
Empagliflozin- Metformin group yet 125/93 mmHg for the
Empagliflozin-Linagliptin group. The results showed blood
pressure decreased to 118/90 mmHg in both groups as well
as 120/90 mmHg. All patients maintained stable body
temperature levels since no participant experienced fever
during the experimentation period (Table 2).

The heart rate levels diminished steadily in each treatment
group throughout the study. The patientsintheEmpagliflozin-
Metformin group started with aninitial heart rate of 87 bpm
while patientsin the Empagliflozin-Linagliptin group began
with 75 bpm. By Week 12, it had dropped to 68 bpm and
65 bpm, respectively. Similarly, the respiratory rate, which
started at 14 and 15 bresths per minute, respectively, declined
to 12 and 14 breaths per minute by Week 12.
Electrocardiogram (ECG) findings remained unchanged
throughout the study, indicating a heart rate of 80 bpm, sinus
rhythm, a normal cardiac axis, normal P waves, no
pathological Q waves, normal and narrow QRS complexes,
no ST segment changes, and T waveinversionin leadsavR,
V1-V2, andlead Ill. The QT interval was 420 milliseconds,
with a corrected QT interval of 430 milliseconds in both
groups.

No episodes of orthopnea, shortness of breath, tachypnea,
dyspnea, chest pain, heart palpitations, tiredness, nausea,
dizziness, fatigue, or fainting were reported in either group
at any point. Cardiac examination consistently revealed
normal S1 and S2 heart sounds with aregular rateand rhythm
inall participants. Hemoglobinlevel sshowed adlight decline
over time in the Empagliflozin-Metformin group, it was
12.3 g/dL at baseline, decreasing to 11.9 g/dL by week 12,
whereas in the Empagliflozin-Linagliptin group, it remained
stable at approximately 14.0 g/dL throughout the study.

At last, the study compared Empagliflozin-Metformin and
Empagliflozin-Linagliptin in 12 weeks, demonstrating the
HbA1c and CRP after treatment, adjusted with age, gender,
and BMI in logistic regression, which proved the efficacy
of treatment and the treatment equity. (Table 3)

DISCUSSION

This study evaluated the cardiovascular safety in type 2
diabetes mellitus (T2DM) patients treated with empagliflozin-
linagliptin versus empagliflozin-metformin combination
therapy over a 12-weeks period. The findings demonstrated
that while both regimens were cardio vascularly safe, the
empagliflozin-linagliptin combination resulted in a greater
reduction in C- reactive protein (CRP) levels and better
perservance of hemoglobin levels., whereas the
empagliflozin-metformin group showed higher anemia
incidence probably due to metformin- associated vitamin
B12 deficiency.

Both treatment groups experienced a decline in HbA1c
levels, indicating effective glycemic control. However, the
empagliflozin-linagliptin group showed a greater reduction
(from 7.4% to 6.6%) compared to the empagliflozin-
metformin group (from 7.9% to 7.6%). Linagliptin enhances
incretin hormone activity, leading to more sustained insulin
secretion and reduced glucagon release, which could explain
the superior HbAlc reduction in this group.**

BMI reduction was greater in the empagliflozin-metformin
group (27.0 kg/m? to 26.0 kg/m?) compared to the
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Table 1. Comparison of Clinical and Metabolic Parameters Between Empagliflozin— Metformin and
Empagliflozin—Linagliptin Groups at Baseline and Week 12

Parameter Time point Empag(lli\jllggjiqn:l\égformin Empag(lli\;lgazjiqnzl_sig?gliptin p-value*
HbALC (%) Baseline 79+04 74+03 0.042*
Week 12 76+03 6.6+0.2 0.018*
BMI (kg/m?) Baseline 270+ 15 289+ 16 0.036*
Week 12 260+ 13 280x14 0.041*
Baseline 0.35+ 0.05 0.40 £ 0.06 0.071
CRP (mg/dL) Week 12 0.30+0.04 0.26 £ 0.05 0.039*
. Baseline 126+ 5 125+ 4 0.521
Systolic BP(mmHY) 0 75 118+4 120+5 0.283
DiastolicBP (mmHg) Baseline 95+ 3 93+3 0.108
Week 12 902 90+2 0.911
Body Temp (°C) All points 36.8+0.3 36.9+0.3 NS

Table 2. Comparison of CRP Levels (mg/dL) in Each Treatment Group Using Paired t-Test

Group Baseline (Mean + SD) | Week 12 (Mean + SD) | Mean Difference | tvalue| p-value
Empagliflozin— M etformin 0.35+0.05 0.30+ 0.04 -0.05 241 |10.024*
Empagliflozin— Linagliptin 0.40 + 0.06 0.26 + 0.05 -0.14 4.92 | <0.001*
Table 3. Comparison of Clinical, Metabolic, and Cardiovascular Parameters between Groups
Parameter Time point GrouR/lﬁ.éErin%gM &) GroupMBeélrE]rEpSengna) p-value (T-test) A((Jggztegl()zR
Baseline 8.9 + 0.6 8.8 + 0.7 0.412 -
HbAlc (%) Week 4 8.1+ 05 8.3+ 06 0.058 1.12 (0.71-1.84)
Week 12 7.2+ 04 75+ 05 0.021* 1.65 (1.05-2.58)*
BMI (ka/m? Baseline 302+ 24 300+ 26 0.612 -
(kg/m?) Week 12 286+21 29.2+23 0.078 1.24 (0.81-1.97)
Baseline 48 + 12 4.7 + 1.3 0.734 -
CRP (mg/L)
Week 12 31+10 36+ 11 0.037* 1.43 (1.01-2.11)*
. Baseline 136 + 12 135 + 11 0.538 -
SystolicBP (mmHg)
Week 12 128 + 10 130 + 11 0.116 1.09 (0.72-1.65)
. . Baseline 86+ 8 85+9 0.671 -
DiastolicBP (mmHg)
Week 12 80+7 82+8 0.098 1.18 (0.79-1.77)
. Baseline 430 + 18 432 + 19 0.482 —
ECG (QTcinterval, ms) I
Week 12 427 + 16 429 + 17 0.316 1.07 (0.68-1.62)
i + + —
Hemoglobin (g/dL) Baseline 135+ 11 134+ 10 0.624
Week 12 13.8+12 136+11 0.212 1.11 (0.74-1.65)

empagliflozin-linagliptin group (28.9 kg/m? to 28.0 kg/n?).
This aligns with previous studies showing that metformin
induces mild weight loss through improved insulin sengitivity,
reduced hepatic glucose production, and appetite
suppression.’®

Empagliflozin leadsto weight reduction through urineglucose
elimination followed by sodium loss which resultsin typical
1-2 kg weight loss during twelve weeks.*®

Theinflammatory marker CRPhasessential rolesinmonitoring

cardiovascular risks pertaining to diabetes-related
complications because of persistent low-level inflammation.®®
Treated patients with empagliflozin and linagliptin shown
larger decrease in CRP concentrations than those who added
empagliflozin to metformin therapy. The patients taking
empagliflozin and linagliptin showed CRP results dropping
from 0.40 mg/dL to 0.26 mg/dL whereas patients receiving
empagliflozin with metformin went from 0.35 mg/dL to
0.30 mg/dL. The findings suggest that linagliptin delivers
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added anti-inflammatory effects through its actions on
inflanmatory pathways and oxidative stress mechanisms.*’
The dataindicates that DPP-4 inhibitors suppress systemic
inflammeation independently of glucose management therefore
leading to improved cardiovascular results.’

The study participants showed constant blood pressure
measurements in addition to maintaining stable heart rate
results and normal ECG results throughout the study
period.

Empagliflozin alongside other SGLT2 inhibitor medications
lowers blood pressure through mechanisms that enhance
natriuresis and diuresis with arterial stiffness reduction
effects.’® *° The patients given metformin and empagliflozin
started with blood pressure levels of 126/95 mmHg and
patients given linagliptin and empagliflozin had an initial
reading of 125/93 mmHg but both groups demonstrated
blood pressure reductions to 118/90 mmHg and 120/90
mmHg respectively after 12 weeks. The study backs previous
studies showing SGLT2 inhibitors produce blood pressure
reduction while avoiding reflex tachycardic effects.™

Measurement of ECG results across the entire study period
indicated normal findings with no detected arrhythmias
while a so showing no QT prolongation aongside no evidence
of ischemic changesin both treatment groups. Multiple prior
studies have confirmed that empagliflozin along with
linagliptin avoid escalating cardiovascular hazards.*®

Hemoglobin levels demonstrated an essential distinction
between treatment groups as empagliflozin combined with
metformin use caused a larger decrease from 12.3 g/dL to
11.9 g/dL compared to 14.0 g/dL to 14.3 g/dL in the
empagliflozin-linagliptin group. The use of metformin
consistently leads to vitamin B12 deficiency which results
in megal oblastic anemiaand neurological problems® Vitamin
B12 absorption decreases inside the intestines due to
metformin treatment and the duration of treatment presents
arisk of deterioration. This study demonstratesthat patients
undergoing metformin therapy experience elevated anemia
risk making routine testing of hemoglobin and vitamin B12
essential for patients utilizing metformin long-term.

Study suggests that linagliptin evades disrupting vitamin
B12 absorption and indications show it benefits erythropoiesis.
This study confirmed findings which showed the
empagliflozin- linagliptin combination both maintained
stable and sometimes improved hemoglobin measurements.
Relief from inflammatory processes and oxidative stress
presents as a possi ble mechanismwhich helpsprevent anemia
development in diabetic patients. However, the study’s
limitation includes a small sample, and a short follow-up
period.

CONCLUSION:

Cardiovascular safety exists between empagliflozin-
metformin and empagliflozin-linagliptin but empagliflozin-

linagliptin had superior effectivenessin CRP reduction and
maintained stable hemoglobin levels compared to
empagliflozin-metformin group.
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LIMITATIONS

Two minor limitations are the use of self-report symptoms
which can cause some recall bias and a relatively short
follow up of 12 weeks which restricts along-term outcome
assessment.
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junction—Crest Distance Using Cone Beam Computed Tomogr aphy
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ABSTRACT

Objective: To evaluate and compare thickness of palatal and labial bone, along with the cementoenamel junction (CEJ)
— bone crest distance of anterior maxillary teeth using cone-beam computed tomography (CBCT) technique.

Methods: This study is a retrospective cross-sectional study including 140 CBCT scans fulfilling the inclusion criteria.
For each pair of anterior maxillary teeth, the thickness of palatal and facial bones was taken at three points along with
distance between CEJ and bony crest. To ensure validity and reliability of measurements, single operator performed and
recorded the measurements for each included CBCT scan.

Results: The mean age calculated from 140 CBCT scans was 34.84+8.0 years (age range 15-55 years), out of which there
were 76 (54.3%) and 63 (45.0%) males and females, respectively. Most of the mean values at each measurement point of
palatal and facial bone thickness were similar for both right and left teeth. Significant differences were noted in mean values
among gender. For males, most of these values were higher as compared to the females. In terms of age, some values
correlated positively with age including palatal thickness of Cl and LI, while some correlated negatively with age including
labial thickness of Cl and LI.

Conclusion: The bone measurements significantly differed among males and females, and varied across age as well. The
bone thickness measurements vary across popul ations therefore it is vital to know the anatomical bone dimensionsin
anterior maxillafor optimal 3-dimensional placement of the implant.

KEYWORDS: Maxilla, cuspid, incisor, cone - beam computed tomography, dental implants
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INTRODUCTION

In dental practice, implant placement is the most frequently
performed procedures for replacement of lost teeth. Success
inimplant dentistry is highly dependent on proper planning,
particularly anterior maxillary region, which isimportant
in esthetics.* A detailed understanding the anatomy of alveolar
bone, especially thefacia and paatal bone plates, is essentia
for achieving favorable functional and esthetic outcomes.?
Long-term success of implants is determined not only by
osseointegration but also by the harmonious relationship
between the implant, surrounding soft tissues, and underlying
bone. Soft tissue recession, bone resorption, and poor esthetics
may result from inadequate planning and insufficient bone
volume. This is especially critical for maxilla, where the
facial boneis often thin and highly susceptible to resorption.?
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The width of facial and palatal bone also influences the
regenerative potential and the likelihood of achieving optimal
esthetic outcomes. Thin facial bone is associated with higher
risks of mucosal depression, appearance of implant threads,
and compromised esthetics. Therefore, assessing the
dimensions of alveolar bone is crucial during planning,
especially in esthetically sensitive zones.%”

Furthermore, the morphology of the anterior maxilla often
varies among individuals, and it is influenced by several
biological factors, including genetic predisposition,
periodontal health, and history of traumaor disease. These
factors may lead to asymmetries or inconsistencies in bone
thickness, which can significantly influence the clinical
approach. A comprehensive radiographic evaluation before
implant surgery is, therefore, indispensable.

Cone-beam computed tomography (CBCT) has emerged as
reference standard for three-dimensional imaging in implant
dentistry. It offers high resolution, multiplanar views, and
relatively low radiation exposure.? CBCT allows accurate
measurement of bone width at coronal, middle, and apical
levels on both the labial and palatal sides, as well as the
distance between CEJ to bony-crest. These parameters are
vital for deciding on immediate implant placement, guided
surgery, and the need for bone augmentation.® Numerous
studies have examined these bone parameters across different
populations, reporting considerable variations by ethnicity,
gender, and age. For instance, some studies found that males
tend to have thicker facial bone than females, while others
reported no significant gender-based differences ™ However,
much of the existing literature originates from developed
countries, with limited data available from devel oping regions
such as South Asia.

Understanding variationsin labia and palatal bone thickness,
aswell as CEJ-to-crest distances at mid-facial, mesial, and
digtd sites, can help practitioners plan implants more precisely
and avoid complications. Moreover, such data can serve as
afoundational reference for devel oping population specific
protocols, enhancing educational curricula in dental
institutions, and improving patient counseling regarding
surgical risks and esthetic expectations. This retrospective
study aimed to evaluate facial and palatal bone thickness
around maxillary CI, LI, and canines using CBCT scans.
Additionally, it measured the vertical distance between CEJ
and crest at three locations (mid-facial, mesial, and distal)
to assess bone levels. Comparisons were also made based
on gender, age, and sideto identify any anatomical variations
within the Pakistani population. The findings are expected
to contribute valuable local data for implant treatment
planning and surgical decision-making.
METHODOLOGY

A retrospective cross-sectional study was carried out at
Department of Prosthodontics of Rawal Ingtitute of Health
Sciences, reviewing the records of dental patients who

underwent CBCT scans from Jan 2023 to Dec 2024, Ethical
approval for this study was attained from the Ethics
Committee of Rawal Institute of Health Sciences (Approval
no: RIHS/IRB/D/24/004). The CBCT scans of patients with
normal dentition or minor dental problems, taken for various
clinical reasons including extractions, impacted teeth,
orthodontic assessments or implant planning were screened
for inclusion in the study. Properly exposed CBCT volumes
with good contrast images, patient age more than 20 years,
presence of six anterior maxillary teeth were included in the
study. History of dental pathologies, oral lesions, gingival
disease, evidence of periodontal bone loss, crowed teeth
hindering the bone measurements or patients who underwent
orthodontic treatment were excluded from the study. A total
of 140 CBCT scanswereincluded, al performed and reported
by qualified operators using the CS9300 system (Carestream
Health Inc., Paris, France).

The measurements were taken using SIMPLANT Pro 17
software (Materialise Dental, Leuven, Belgium). The
thickness of palatal and facia bone plates was measured in
facio-palatal direction at right angle to the elongated axis
of theroot, as directed in previous studies. For each tooth,
the width of facial wall and palatal wall was measured three
pointsincluding the coronal third which isthe thickest part
of the bone within approximately 3 mm from the crest,
middle third and the apical third of the root. Using the same
three points, the palatal wall thickness was measured as
well. In addition, the distance from CEJ to aveolar crest
was measured at mesial, distal, and mid-facial sites. Each
st of measurement wastaken for three pairs of teeth including
right and left CI, LI and canines.

In order to ensure validity of measurements, single operator
took all the measurements from the scans. The data was
managed and organized by using the IBM SPSS software
(version 29.0). Normality of data was assessed using
histograms and Q—Q plots. means and standard deviations
were reported for al bone measurements. In order to compare
the mean measurements between right and left pair of teeth,
we used paired-samples T-test, while to compare the mean
measurements between gender we used independent-samples
T-test. Age was correlated with mean measurements using
the Pearson’s correlation test. The p-value =0.05 was
considered significant.

RESULTS

140 subjects were included in the study, CBT volumes were
measured for each enrolled participant. The mean age was
34.84+8.0 years (minimum age 15 years and maximum age
55 years). The study population comprised of 76 (54.3%)
males and 63 (45.0%) females. Table 1 provides mean,
minimum and maximum values of each tooth for various
point measurements.

The point measurements were compared for each right and
left tooth respectively using the paired samples T-test as
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shown in table 2. Most of the measurements were alike for
both right and left teeth where the p-values were not
significant, while on the contrary some mean point
measurements were not alike for right and left teeth shown
by significant differences in the means. This might be due

to dlight variations in taking the measurements.

The measurements were compared between gender, most
of the mean values were similar for both gender and p-
values were not found significant. While significant

Table 1: Minimum, Maximum and mean value of all measurements taken for each tooth in millimeters

Tooth Measurement points | Minimum | Maximum | Mean | SD
Labial coronal 3¢ 0.40 1.61 0.81 | 0.28

Labial middle 3¢ 0.24 1.72 0.81 | 0.27

Labial apical 3¢ 0.45 2.00 0.95 | 0.36

Right CI Palatal coronal 3 0.85 3.05 1.60 | 0.51
Palatal middlie 3¢ 141 5.40 3.03 | 0.89

Palatal apical 3¢ 1.79 9.50 506 | 1.74

CEJto mid-crest 0.57 6.83 2.83 | 0.92

Labial coronal 3¢ 0.00 1.44 0.76 | 0.32

Labia middle 3¢ 0.00 1.70 0.75 | 0.38

Labial apical 3d 0.00 1.70 0.73 | 0.41

Right LI Palatal coronal 3 0.72 2.42 1.56 | 0.46
Palatal middie 3¢ 1.26 5.73 2.98 | 0.98

Palatal apical 3¢ 2.00 8.90 471 | 1.59

CEJto mid-crest 0.72 5.53 2.22 | 0.85

Labia coronal 3¢ 0.00 1.79 1.08 | 0.43

Labia middle 3¢ 0.00 1.79 0.96 | 0.42

Labial apical 3¢ 0.00 2.00 0.88 | 0.49

Right Canine | Palatal coronal 3 1.23 411 2.15 | 0.61
Palatal middle 3¢ 1.71 4.44 3.07 | 0.50

Palatal apical 3 243 9.10 421 | 1.24

CEJto mid-crest 1.08 5.34 233 | 0.96

Labia coronal 3¢ 0.00 1.83 099 | 0.32

Labia middle 3¢ 0.00 2.78 091 | 0.41

Labial apical 3¢ 0.00 3.33 1.00 | 0.49

Left Canine | Palata coronal 3 1.08 3.13 221 | 0.56
Palatal middle 3¢ 1.30 5.95 3.14 | 0.65

Palatal apical 3¢ 2.04 8.77 431 | 1.28

CEJto mid-crest 0.88 5.26 2.27 | 0.89

Labial coronal 3 0.00 1.50 0.86 | 0.29

Labia middle 3¢ 0.00 1.44 0.84 | 0.30

Labial apical 3" 0.00 181 0.99 | 044

Left C Palatal coronal 3 0.89 3.05 1.77 | 0.49
Palatal middie 3¢ 151 6.72 327 | 1.01

Palatal apical 3 2.00 10.43 475 | 1.62

CEJto mid-crest 0.69 5.57 2.20 | 0.94

Labia coronal 3¢ 0.00 2.61 0.85 | 0.41

Labia middle 3¢ 0.00 2.78 0.81 | 0.43

Labial apical 3d 0.00 2.61 0.81 | 0.45

Left LI Palatal coronal 3 0.82 3.05 159 | 0.45
Palatal middie 3¢ 1.33 5.56 3.00 | 0.95

Palatal apical 3¢ 1.84 8.13 443 | 1.34

CEJto mid-crest 0.65 4.95 213 | 0.84

Cl=central incisor, LI=lateral incisor
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differences were found for right Cl palatal coronal 3
(p<0.001), palatal middlie 3 (p<0.001), palatal apical 3
(p<0.001); l€ft Cl palatal coronal 3 (p<0.001), palatal middle
3 (p<0.001), palatal apical 3 (p<0.001), CEJto mid-crest
(p<0.001); left L1 labial coronal 3 (p=0.003), palatal middle
3 (p=0.033), palatal apical 3 (p=0.008), CEJto mid-crest
(p<0.001); right LI palatal apical 3 (p=0.015), CE}to mid-
crest (p<0.001); right canine palatal middle (p=0.004), palatal
apical (p=0.013), CEF to mid-crest (p0.010); and left canine
CEJto mid-crest (p=0.001). All the mean values were higher
among males as compared to the females as shown in figure

The study population age was correlated with the point
measurements for each tooth and some significant
rel ationships were observed. There was anegative correlation
found between age and right Cl labial coronal 3 (r=-0.216,
p=0.010), left Cl labial apical 3 (r=-0.183, p=0.030), left
LI labial coronal 3" (r=-0.238, p=0.005), right LI labial
middle 3 (r=-0.239, p=0.004), left L1 labial middle 3 (r=-
0.187, p=0.027), left LI labial apical 3 (r=-0.193, p=0.022)
which means lower values were noted with increasing age.
While on the other hand, a positive correlation was found
between age and left Cl palatal apica 3¢ (r=0.0272, p=0.001),

1.

Table 2: Point dimensions for right and left teeth (mm)

Tooth Measurement point | Overall | Right side | Left side p

Labial coronal 3 0.84+0.24 | 0.815+0.28 | 0.86+0.29 | 0.045

Labia middle 3¢ 0.83+0.25 | 0.81+0.27 | 0.84+0.30 | 0.147

Labial apical 3 0.97+0.33 | 0.95+£0.36 | 0.99+0.44 | 0.250

Cl Palatal coronal 3 1.68+0.42 | 1.60+0.51 | 1.77+0.49 | <0.001

Palatal middle 3" 3.15+0.85 | 3.03+0.89 | 3.27+1.01 | 0.001

Palatal apical 3" 4.91+1.58 | 5.06+1.74 | 4.75+1.6 | 0.002

CEJto mid-crest 2.29+0.76 | 2.38£0.92 | 2.20+0.94 | 0.046

Labial coronal 3¢ 0.80+0.33 | 0.76+0.32 | 0.85+0.41 | 0.001

Labia middle 3" 0.78+0.38 | 0.75+0.38 | 0.81+0.43 | 0.021

Labial apical 3 0.77+0.39 | 0.73£0.41 | 0.81+0.45 | 0.022

LI Palatal coronal 3 1.57+0.37 | 1.56+0.46 | 1.59+0.45 | 0.524
Palatal middle 3" 0.78+0.38 | 2.98+0.98 | 3.00+0.95 | 0.788

Palatal apical 3" 457+1.33 | 4.71+1.59 | 4.43+1.34 | 0.009

CEJto mid-crest 2.17+0.80 | 2.22+0.85 | 2.13+0.84 | 0.059

Labia coronal 3" 1.03+0.33 | 1.08+0.43 | 0.99+0.32 | 0.005

Labia middle 3" 0.93+0.37 | 0.96+0.42 | 0.91+0.41 | 0.096

Labial apical 3¢ 0.94+0.43 | 0.88+0.49 | 1.00+0.49 | 0.003

Canine | Palata corona 3 2.18+0.54 | 2.15+0.61 | 2.21+0.56 | 0.138
Palatal middle 3 3.11+0.46 | 3.07+0.50 | 3.14+0.65 | 0.242

Palatal apical 3" 4.26+1.14 | 4.21+1.24 | 4.31+1.28 | 0.289

CEJto mid-crest 2.30+0.86 | 2.33+0.96 | 2.27+0.86 | 0.215

Figure 1: Comparison of mean point measurements of each tooth among males and females
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right LI palatal middle 3 (r=0.293, p<0.001), |eft LI palatal
middle (r=0.193, p=0.022), right L| palatal apical 3 (r=0.303,
p<0.001), left LI palatal apical (r=0.213, p=0.011), right L1
CEJ to mid-crest (r=0.236, p=0.005), right canine palatal
middle 3 (r=0.267, p=0.001), |ft canine palatal middle 3
(r=0.293, p<0.001), right canine palatal apical 3 (r=0.319,
p<0.001), |€ft canine palatal apical 3 (r=0.220, p=0.009),
right canine CEJ to mid-crest (r=0.266, p=0.001) and left
canine CEJ to mid-crest (r=0.209, p=0.013) which means
these measurements increased with increase in age.

DISCUSSION

We examined 140 CBCT scans retrospectively to examine
mean bone width of anterior maxillary teeth at various
positions. In current study, the mean thickness of labial
corona 3rd was reported to be 0.84 mm for CI, 0.80 mm
for L1 and 1.03 mm for canines. In current study, the mean
thickness of palatal coronal 3rd was reported to bel.68 mm,
1.57 mm and 2.18 mm respectively for Cl, LI and canines.
The current study reported 2.29 mm, 2.17 mm and 2.30 mm
mean distance between CEJ to mid bony-crest for CI, LI
and canines, respectively.

In aretrospective study including 156, 149 and 152 ClI, LI
and canines, respectively Rojo-Sanchis J et al,** reported
relationship between CEJ to mid bony-crest distance, facial
and alveolar bone at anterior maxillary teeth. The authors
reported that the facial bone thickness was significantly
higher for all the teeth as compared to other measurements,
while an inverse relationship was noted between CEJ to
mid-bony crest distance and bone thickness measured at all
points. The mean width reported for Cl, LI and canines are
reported to be similar asin present study i.e., 0.79 mm, 0.7
mm and 0.89 mm respectively. In a systematic review
reported by Rojo-Sanchis Jet al,* in 2022, included 17,321
teeth to analyse pooled mean facial alveolar bone thickness
of =1 mm in maxillary incisors and canines. Thinner facial
bone was associated with age, females and Asian popul ation.
The CEJ-bone crest distance averaged 2—2.5 mm, with
greater distances observed in males. The findings stated
were quite similar to those reported in current study where
males are found to have higher bone thickness and younger
age group.

Soumya P et al,** conducted a research study in Nigeriato
report bone thickness at five predefined points and CEJ-
crest distances in their local populations. The author found
that facial bone over healthy maxillary anterior teeth was
very thin (<2 mm at al levels), with 0.5-1 mm at the crest
and 1-2 mm at the apex, labio-palatal width at the apex
averaged around 7 mm. It was concluded that frequent
fenestrations and dehiscence highlight the need for thorough
bone evaluation before implant placement. Dominial M et
al,*® conducted CBCT scans of hundred young adults to
evaluate the bone deficiencies on the basis of bone thickness
and distance measurements. The authors reported that in

91% of the healthy young adults there was at least one bone
defect observed, where think alveolar bone was most
prevalent. The mean thickness values reported by the author
are somewhat lower than the mean values reported in current
study, that can be due to variations in study population
characteristics. The authors concluded that high prevalence
of bone problems highlight the value of understanding the
structure of anterior maxillary and other facial bones in
order to properly plan for dental implants and procedures.

A study by Lee JE et al,*® from Korea included twenty
participants who underwent CBCT scans to evaluate the
structure of anterior maxilla. The authors reported that most
Korean participants had labial bony wall width <2 mm at
3 and 5 mm apical to the CEJin Cl and LI, while palatal
thickness was generally >2 mm. Males had significantly
thicker labial bone than females at these levels. These
findings highlight the importance of CBCT-based
preoperative assessment for safe extraction or implant
placement in anterior regions. Saglikli A et a,* retrospectively
evaluated hundred and four randomly chosen CBCT scans
to examine the width of anterior teeth. The mean widths
were reported to be 1.13 mm for CI, 1.22 mm canines and
1.04 mm for LI, with age and bone width negatively related,
also lesser width was noticed amongst females. These
findings are quite similar to what was reported in current
study in terms of relationships, while the mean thicknessis
slightly lower in our study. A study from Saudia Arabia,
conducted by Sheerah H et al,*® evaluated the bone profile
of anterior maxillary teeth using four hundred and ninety
CBCT scans of adults, out of which 186 were included in
analysis. The authors reported mean thickness values that
are quite similar to what were reported in current study. The
facial bone thickness varied significantly among anterior
teeth, with males showing greater thickness and bone height
than females. Facial plate height increased with age,
emphasizing the importance of considering age and gender
in anterior maxillary treatment planning.

The findings from the present study support the notion that
comprehensive evaluation of alveolar bone characteristics
iscritical in treatment planning for implants in the esthetic
zone. One of the significant clinical implications of this
study is the identification of areas with inadequate bone
volume, which may necessitate ridge augmentation or use
of shorter and narrower implants. Additionally, the differences
observed in bone parameters by gender and age emphasize
the need for individualized treatment protocols. Younger
patients, dueto having thicker facial bone, may have a higher
successrate for immediate implant placement, whereas older
individuals may benefit from bone grafting procedures.*
Moreover, gender-based differences highlight the need for
greater caution in planning implants for females, especialy
when estheticsisapriority.

In terms of surgical protocols, understanding bone thickness
at variouslevels (corona, middle, and apical) hel ps determine

JBUMDC 2025;15(4):288-294

Page-292



AmnaAmjad, Sajjad Hussain, Midhat Ahmed, Mahgul Nasr Aheer, Ayesha Shahid, Minhal Amjad

flap designs, implant angulation, and the choice of implant
system.? For example, in siteswith lessthan 1 mm of facial
bone, a flapless approach might increase the risk of bone
loss, thus favoring open flap surgery with simultaneous
grafting. Furthermore, the correlation between CEJ-to-crest
distance and facial bone thickness suggests that bone
remodeling after tooth extraction may follow predictable
patterns, aiding clinicians in anticipating and mitigating
resorptive changes.

Comparative data from this study also help in forming
region-specific guidelines for implantology in the South
Asian context. Given the lack of large-scale data from
Pakistan and neighboring countries, the current findings
provide afoundation for future prospective studiesthat could
incorporate awider demographic representation and explore
additional parameters such as bone density, vascularization,
and soft tissue biotype.

Findly, thereliance on CBCT asthe diagnostic tool highlights
itsirreplaceable role in preoperative assessment. With 3D
visualization and precise measurements, CBCT ensures that
no critical anatomical variations are overlooked. However,
its accessibility and cost may limit its use in routine dental
practices across devel oping countries. Thus, these findings
also call for policy-level considerations on improving access
to advanced imaging technologies in dental healthcare. Our
study highlights the frequent need for soft and hard tissue
augmentation to ensure optimal implant aesthetics and long-
term outcomes in the aesthetic zone.

CONCLUSION

The bone measurements significantly differed anong males
and females, and varied across age aswell. The bone thickness
measurements vary across populations therefore it is vital
to know the anatomical bone dimensions in anterior maxilla
for optimal 3-dimensional placement of the implant. This
can help the clinicians place implants in more appropriate
and esthetic positions, enhancing their longevity as well.

LIMITATIONS

The limitations include retrospective design, limited sample
size that was based on availability of CBCT scans in the
ingtitute, and limited time and resources. It is recommended
that large prospective studies including study sample from
diverse population can provide better estimated of anterior
maxilla morphology in our local population.
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ABSTRACT

Objective: The investigation aimed to evaluate the effectiveness and safety of sublingual misoprostol compared with
intravaginal dinoprostone for labor induction at Maroof International Hospital.

Study Design and Setting: A comparative cross-sectional study was carried out in the Obstetrics Department, Maroof
International Hospital from 1 August 2023 to 30 September 2024, including 219 pregnant women aged between 18 and
40 years and gestation periods ranging from 37 to 42 weeks.

Methodology: Participants were randomly allocated to receive either sublingual misoprostol (50 mcg every 4 hours, up
to 6 doses) or intravaginal dinoprostone (3 mg every 6 hours). The study assessed the interval between induction and
delivery, delivery method, induction failure, and adverse consequences including gastrointestinal problems and fetal distress.
Data analysis was conducted utilizing SPSS, with a significance threshold established at p < 0.05.

Results: Misoprostol markedly decreased the induction-to-delivery interval (8.4 vs. 10.2 hours, p < 0.05). Nonetheless, it
was linked to an increased incidence of cesarean sections (12.5% compared to 5%), predominantly attributable to fetal
discomfort. Misoprostol aso elevated the occurrence of nausea and vomiting in comparison to dinoprostone.

Conclusion: Sublingual misoprostol reduced induction-to-delivery time but increased adverse effects and cesarean sections.
Misoprostol for labor induction requires careful monitoring to balance efficacy and safety.
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INTRODUCTION

Labor induction, a procedure originating in the time of
Hippocrates, has seen considerable evolution throughout
theyears. Initially, techniques like as breast stimulation and
mechanical cervical ripening were employed.* Advancements
in medicine and obstetrics have refined the methods of |abor
induction, customizing them to enhance results for both
women and newborns. The escalation in labor induction
rates is mostly ascribed to the growth in advanced mother
age and the growing incidence of maternal comorbidities,
including hypertension and diabetes.? Various pharmacol og-
ica and mechanical techniques are employed to induce and
enhance uterine contractions and facilitate cervical ripening,
aiming to optimize outcomes for both the mother and the
fetus.® The increasing accessibility of antenatal surveillance
and monitoring has resulted in a diminished threshold for
labor induction, asits safety has been extensively validated,
notably through studies such as the ARRIVE trial (2018),
which compared induction to expectant management in low-
risk pregnancies and revealed advantageous outcomes for
induction.* Consequently, the practice of labor induction
| Received: 30-04-2025 15t Revision: 20-06-2025 has grown prevalent in contemporary obstetric treatment.
| Accepted: 20-09-2025 2nd Revision: 18-08-2025 Labor induction techniques are designed to induce and
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softening to enable a successful vaginal birth.® Intravaginal
dinoprostone and sublingual misoprostol are the most often
utilized medicines, each with distinct advantages and limits.
Misoprostol, a synthetic derivative of prostaglandin E1, is
esteemed for its efficacy in producing uterine contractions
and facilitating cervical ripening. Misoprostol has gained
favor in labor induction procedures due to its quick beginning
of action and convenience of administration, especially in
its sublingual form.®

Nonetheless, although it is efficacious, it is concomitantly
linked to adverse effects, such as gastrointestinal disorders,
uterine hyperstimulation, and fetal distress, which raise
concerns over its application.” Conversely, dinoprostone, a
naturally occurring prostaglandin E2, has historically been
the agent of choice for cervical ripening and labor induction
owing to its demonstrated safety and effectiveness.?
Dinoprostone is typically administered intravaginally, and
though it is generally regarded as safe, it too has potential
side effects, including uterine hyperstimulation and fever.’
Notwithstanding these apprehens ons, dinoprostone continues
to be extensively utilized in clinical practice, especialy for
individuals deemed at elevated risk dueto prior health issues.
Its established safety profile and effectiveness render it a
popular option in handling such patients, when meticulous
monitoring is crucial to mitigate any consequences.’®
Furthermore, labor induction procedures might differ
markedly among distinct healthcare environments,
necessitating an analysis of outcomes in diverse
circumstances. Pakistan possesses a distinctive healthcare
landscape marked by constrained resources, heterogeneous
populations, and uneven degrees of healthcare accessibility.
The efficacy of labor induction drugs may be affected by
these elements; therefore, it is essential to comprehend the
performance of misoprostol and dinoprostone within private
healthcare environments in Pakistan.™ Prior research has
investigated the benefits and drawbacks of misoprostol and
dinoprostone in various contexts; nevertheless, a significant
portion of the existing studies concentrates on wider, global
populations. Data regarding the utilization of these drugsin
Pakistan is limited. The absence of dependable local data
highlights the necessity for targeted research on the safety
and effectiveness of misoprostol and dinoprostone within
the private hospital context in Pakistan.” This study aimed
to compare the effectiveness and safety of sublingual
misoprostol with intravagina dinoprostone for labor induction
in a private hospital setting in Pakistan, which may enhance
patient outcomes and provide valuable information for
clinical practice.

METHODOLOGY

This study aimed to assess and contrast the safety and
efficacy of two prevaent labor induction methods sublingua
misoprostol and intravaginal dinoprostone in actual clinical
environments. The research was performed in the Obstetrics
Department at Maroof International Hospital in |slamabad,

Pakistan, spanning 14 months from 1-August-2023, to 30-
September -2024. Ethical approval for the study was granted
by the hospital’s Institutional Review Board (IRB) (Ref:
RD 2023-10, dated 26-July-2023). All participants provided
written informed consent prior to inclusion in the study.

The research comprised women aged 18 to 40 years with
full-term singleton pregnancies in the vertex position, who
were considered appropriate candidates for labor induction.
The exclusion criteria included breech or atypical fetal
presentations, fetal malformations, a history of uterine
surgery, and women who declined participation throughout
the research period. The inclusion and exclusion criteria
were meticuloudly selected to provide arepresentative sample
of pregnant women gppropriate for labor induction in practica
clinical environments.™

Participants were randomized into two groups using asimple
randomization method. The ultimate analysis comprised
219 women from an original cohort of 270 recruited.
Following the application of exclusion criteria, 120 women
were administered sublingual misoprostol (50 mcg every 4
hours, up to 6 doses), whereas 99 women got intravaginal
dinoprostone (3 mg every 6 hours), as determined by the
attending obstetrician's clinical discretion. The primary
outcomes were induction-to-delivery interval and mode of
delivery (vaginal or cesarean).

The secondary outcomes included induction failure, maternal
adverse effects (nausea, vomiting, gastrointestinal
discomfort), and fetal distress. The subjects were not matched
by age, parity, or Bishop Score, as the study sought to
represent authentic therapeutic practice without artificial
modifications.

The sample size was determined via the Raosoft sample size
calculator (Raosoft, Inc., Seattle, WA, USA). Given an
estimated population of 270, a confidence level of 95%, and
a margin of error of 5%, the advised sample size was a
minimum of 200 participants (100 per group) to identify
statistically significant differences between the two groups
in critical outcomes such as induction-to-delivery time,
cesarean section rates, and incidence of side effects.™ During
the labor phase, essentia data were gathered, encompassing
the duration from induction to birth, the mode of delivery
(vaginal or cesarean), and any difficulties, including fetal
distress or emergency cesarean sections. Adverse symptoms,
including nausea and emesis, were also documented. Data
were gathered via the patients' electronic medical records
and portable maternity notes, so assuring consistency and
precision in the data collecting method. Statistical analysis
was carried out in SPSS using the independent samples t-
test and chi-square test, with a p-value of < 0.05 was
considered statistically significant.

The study was executed in strict accordance with ethical
norms, and all participants were apprised of the study's
objectives and methodol ogies. Informed written permission
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was acquired from all participants prior to their inclusion
in the study, in compliance with ethical standards and
institutional review board regulations.

RESULTS

A total of 219 patients were included in this study, with 120
patients receiving misoprostol and 99 patients receiving
dinoprostone for labor induction. The analysis focused on
thefailurerate of induction, theinduction-to-delivery interval,
the rate of cesarean sectionsfor fetal distress, and the reasons
for induction. Below are the detailed findings.

Thefailure rates of labor induction were compared between
misoprostol and dinoprostone. The results indicated that
15% of the patients who received misoprostol failed to
induce labor as compared to 10% of patients that received
dinoprostone. The failure rates were calculated and a chi-
square test was used to determine if this difference was
statistically significant. Although the failure rate was greater
for misoprostol (15%) than for dinoprostone (10%), this
difference was not considered statistically significant (=2 =
0.78, p = 0.38). Therefore, it would appear that both
medications were similarly effective for labor induction in
this study.

The average time from induction to ddlivery with misoprostol
(8.4 hours) was significantly shorter than with dinoprostone
(20.2 hours). An independent samplest-test confirmed this
was statistically significant (t = -3.12, p = 0.002) indicating
that misoprostol resulted in a faster labor induction than
dinoprostone in this study.

Compared to the dinoprostone group (5%), the misoprostol
group had a higher rate of cesarean sections performed
because of fetal distress (12.5%). This result showed a
marginally significant difference according to the chi-square
test.

The incidence of cesarean sections due to fetal distress was
higher in the misoprostol group (12.5%) compared to the
dinoprostone group (5%). While this difference showed
marginal statistical significance (+2 = 3.85, p = 0.05), further
investigation is required to establish a definitive association
between misoprostol administration and increased risk of
fetal distress. Post-term pregnancy was the most frequent
cause of induction, accounting for 40.4% of cases in the
dinoprostone group and 41.6% of cases in the misoprostol
group. The second most frequent indication in both groups

was hypertension, which was marginally more common in
the misoprostol group (25% vs. 20.2%).

With minor variations in the frequency of additional
indications for labor induction, the two medications were
mainly used for post-term pregnancy and hypertension. The
reason for induction varied by drug, reflecting clinical
preferences and patient characteristics.

In conclusion, misoprostol and dinoprostone had comparable
failure rates; however, misoprostol was linked to a quicker
induction-to-delivery period. Misoprostol aso had a higher,
though borderline significant, rate of cesarean sections for
fetal distress. The primary reasons for induction in both
groups were post-term pregnancy and hypertension. These
results can aid in clinical decision-making, balancing the
need for faster induction with potential risks of complications
such asfetal distress.

DISCUSSION

In our study, misoprostol reduced the induction-to-delivery
interval, but dinoprostone demonstrated greater safety with
a lower incidence of maternal or newborn complications
and cesarean deliveries. Despite misoprostol's greater
incidence of side effects compared to dinoprostone, such as
gastrointestinal complications and fetal distress, it is more
cost-effective and simpler to administer for labor induction
inour locality.

Misoprostol (PGE1) and dinoprostone (PGE2) are extensively
utilized medicines for the induction of labor. These drugs
primarily function by facilitating cervical ripening and
stimulating myometria contractions, hence playing acrucia
role in human parturition.*® Misoprostol, due to its cost-
effectiveness, accessibility, and versatility in administration

Table 1: Comparison of Labor Induction Outcomes between
Misoprostol and Dinoprostone

Values Misoprostol | Dinoprostone
Total Patients 120 99
Failed Induction (N) 18 10
Failed Induction (%) 15% 10%
Average Interval (Hours) 8.4 10.2
Minimum Interval (Hours) 3 4
Maximum Interval (Hours) 18 20
C-Sections for Fetal Distress (N) 15 5
C-Sections for Fetal Distress (%) 12.5% 5%

Table 2: Reasons for Induction

Reason for Induction Misoprostol (N) [ Misoprostol (%) | Dinoprostone (N) | Dinoprostone (%)
Post-term pregnancy 50 41.6% 40 40.4%
Hypertension 30 25% 20 20.2%
Premature rupture of membranes 20 16.6% 10 10.1%
Fetal growth restriction 10 8.3% 15 15.1%
Other 10 8.3% 14 14.2%
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routes, has demonstrated favorable outcomes in labor
induction. Nonetheless, it islinked to amarginally elevated
occurrence of fetal discomfort and gastrointestinal problems
relative to dinoprostone, which is often delivered via the
vaginal route. Nonetheless, dinoprostone demonstrates
outcomes similar to misoprostol for induction-to-delivery
duration, while exhibiting fewer adverse effects.'®

The outcomes of our investigation corroborate these
observations. Our findingsindicate that misoprostol islinked
to a markedly reduced induction-to-delivery interval (8.4
hours) in contrast to dinoprostone (10.2 hours), corroborating
existing research that demonstrates misoprostol's efficacy
in expediting labor."” Nonetheless, this benefit was
accompanied by an increased occurrence of cesarean sections
resulting from fetal distress (12.5%) in contrast to
dinoprostone (5%). These findings correspond with aresearch
donein Pakistan that compared misoprostol to PGE2 agents,
revealing that misoprostol resulted in shorter induction-to-
delivery intervals but was linked to increased adverse effects,
including uterine hyperstimulation and fetal distress.**®

Consistent with our data, arandomized controlled trial (RCT)
performed in a Pakistani hospital, which compared
misoprostol with dinoprostone in patients experiencing pre-
labor rupture of membranes, revealed that the induction-to-
delivery delay was reduced in the misoprostol cohort. The
research further observed an elevated incidence of cesarean
deliveries due to fetal distressin the misoprostol cohort,
corroborating the results of our investigation.® Our study
indicates that misoprostol is an effective and safe method
for labor induction, however it is associated with a higher
incidence of unfavorable outcomes compared to dinoprostone.

Our findings corroborate the conclusions of acomprehensive
review and meta-analysis of eight randomized controlled
trials involving 1,807 individuals, which determined that
misoprostol isasafe and effective dternative to dinoprostone
for facilitating vaginal delivery at term. The meta-analysis
validated the shortened induction-to-delivery delay with
misoprostol, aligning with our study's findings, which
demonstrated that misoprostol considerably decreased the
time to delivery in comparison to dinoprostone.?

Moreover, the results of our investigation aligned with an
extensive review of randomized controlled trials concerning
third-trimester induction, which included 31 active
interventions. The research indicated that low-dose oral
misoprostol exhibited the least likelihood of cesarean sections,
while also noting that vaginal and buccal/sublingual
misoprostol correlated with elevated rates of uterine
hyperstimulation, a result consistent with our study's
outcomes.? Our study noted a greater prevalence of uterine
hyperstimulation in the misoprostol cohort compared to the
dinoprostone group, indicating that the risk of adverse effects
is a significant consideration when using misoprostol for
[abor induction.

A multi-center randomized controlled trial done at four
university hospitals revealed that the cesarean section rate
in the misoprostol group was 22.1%, in contrast to 19.9%
in the dinoprostone group, with the misoprostol group
exhibiting a considerably greater rate of vaginal deliveries
within 24 hours (59.3% vs. 45.7%).%2 This study has some
limitations. The study was conducted at a single facility,
limiting the generalizability of the findings to other settings,
particularly those with diverse hedlthcare systems. The study
failed to control for variablesthat may influence the outcomes,
such as maternal comorbidities or variations in therapy
techniques, hence introducing confounding factors. The
observationd nature of the study indicates that randomization
was impractical, resulting in potential bias. To corroborate
thesefindings, more research with larger, multi-center designs
and more robust controlsis necessary.

CONCLUSION

When comparing misoprostol and dinoprostone, both
demonstrated similar failure rates for labor induction, with
misoprostol having a significant decrease in induction-to-
delivery time. However, there was a concern of a higher,
clinically borderline significant rate of c-sections for fetal
distress associated with misoprostol that should be viewed
cautiously in clinical practice. This data supports induction
methods being individualized based on the degree to which
rapid access to delivery is vauable against the risk of harm
to the fetus.

LIMITATION

This study’s findings should be interpreted with caution
because it was conducted at a single center, limiting
generalizability, and followed an observational, non-
randomized design in which treatment choice depended on
the attending obstetrician, introducing potential selection
bias. Important confounding factors such as maternal age,
parity, Bishop score, and comorbidities were not controlled
or matched, and reliance on routinely recorded clinical data
may have led to information bias. Although the sample size
was adequate for primary outcomes, it may not have been
large enough to detect differencesin rare maternal or neonatal
complications, further constraining the strength of the
conclusions.

ACKNOWLEDGEMENT

The authors sincerely thank the obstetric and midwifery
teams of the participating hospital for their inval uable support
in patient recruitment, data collection, and care throughout
the study. We are a so grateful to the patients who generously
consented to share their clinical information, making this
research possible. Finaly, we acknowledge the contributions
of the hospital’s ethics review committee for their guidance
and the statistical department for assistance with dataanaysis.

JBUMDC 2025; 15(4): 295-299

Page-298



Comparative Cross-Sectional Study Evaluating the Efficacy and Safety of Sublingual Misoprostol versus Intravaginal Dinoprostone for Labor Inductio

I Authors Contribution:

| Gulafshana Hafeez Khan: Study design, data collection
Syeda Waj echa Ojala Shah: Data collection, data analysis
Igra Nadeem: Datainterpretation, data analysis

| Rabia Saleem: Drafting and data collection

I
I
I
[ Saima Igbal: Drafting and data analysis I
I
4

| Zaeema Khalid: Datacollection, critical review and approval

REFERENCES

1

10.

Patabendige M, Rolnik DL, Li W, WeeksAD, Mol BW. How
labor induction methods have evolved throughout history,
from the Egyptian era to the present day: evolution,
effectiveness, and safety. American journal of obstetrics &
gynecology MFM. 2024;7(1):101515. https://doi.org/10.1016
/j.@jogmf.2024.101515

Lewis S, Zhao Z, Schorn M. Elective induction of labor or
expectant management: outcomes among nulliparous women
with uncomplicated pregnancies. Journal of Midwifery &
Women's Health. 2022 Mar;67(2):170-7. https://doi.org/
10.1111/jmwh.13313

Pol6nia-Valente R, Costa S, Coimbra C, Xavier J, Figueiredo
R, Ferraz T, et al. Labor induction with a combined method
(pharmacologic and mechanical): a randomized controlled
trial. Journal of Gynecology Obstetrics and Human
Reproduction. 2023;52(9):102649. https://doi.org/10.1016/
j-jogoh.2023.102649

Lakho N, Hyder M, Ashraf T, Khan S, Kumar A, Jabbar M,
et al. Efficacy and safety of misoprostol compared with
dinoprostone for labor induction at term: an updated systematic
review and meta-analysis of randomized controlled trials.
Frontiers in Medicine. 2024;11:1459793. https://doi.org/
10.3389/fmed.2024.1459793

Tdiento C, Manservigi M, Tormen M, CappadonaR, Piccol otti
I, Salvioli S, Scutiero G, Greco P. Safety of misoprostol vs
dinoprostone for induction of labor: A systematic review and
meta-analysis. European Journal of Obstetrics & Gynecology
and Reproductive Biology. 2023 Oct 1;289:108-28. https.//doi.
0rg/10.3109/14767058.2015.1046828

Di Tommaso M, Pellegrini R, Ammar O, Lecis S, Huri M,
Facchinetti F. Safety of the use of dinoprostone gel and vaginal
insert for induction of labor: A multicenter retrospective cohort
study. International Journal of Gynecology & Obstetrics.
2025;168(3):1039-46. https://doi.org/10.1002/ijgo.15952

Ahn H. Imaging in Acute Obstetric Conditions: A Pictorial
Essay. Korean Journal of Radiology. 2025;26. https://doi.org/
10.3348/kjr.2025.0037

Chaudhary S, Anjum HH, Khan MU, Khurram A, Nazim U,
Dar MM. A Systematic Review On Complications of
Intrahepatic Cholestasis of Pregnancy. Pakistan Journal of
Medical & Health Sciences. 2022 Dec 20;16(10):894-.
https://doi.org/10.53350/pjmhs221610894

Galan HL, Huguelet T, editors. Emergencies in Obstetrics
and Gynecology, an Issue of Obstetrics and Gynecology
Clinics, E-Book: Emergencies in Obstetrics and Gynecology,
an Issue of Obstetrics and Gynecology Clinics, E-Book.
Elsevier Health Sciences; 2022 Sep 21. https://books.google.
com.pk/books?hl=en& Ir=& id=mPSKEAAAQBAJ& oi=fnd
& pg=PP1& dg=Sullivan+C,+et+al .+Sublingual +Misoprosto
|+for+Labor+Induction.+Am+J+Obstet+Gynecol .+2017%3
B+216(1):+5662.& ots=tCYimyjNai& sig=0U17pZQIBUID
vIlglgdYvVIQXV8&redir_esc=y#v=onepage& q& f=false

Chua JY X, Choolani M, Lalor JG, Yi H, Chong Y'S, Shorey
S. Perceptions of healthcare professionals regarding |abour
induction and augmentation: A qualitative systematic review.
Women and Birth. 2024;37(1):79-87. https://doi.org/10.
1016/j.wombi.2023.09.003

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ansar H. Framing Misoprostol Programsin Pakistan Within
a Postcolonial Context: The Ohio State University; 2022.
http://rave.ohiolink.edu/etdc/view?acc_num=0su16505615
25188022

Israr M, Noor-e-Marfa Amin TM, Khan SY, Basit A.
Contemporary-Issues-in-Health Contemporary Issues in
Health: AJPO Journals USA LLC; 2023.
https://books.google.com.pk/books?hl=en& Ir=& id=FKLU
EAAAQBAJ& oi=fnd& pg=PA4& dg=Israr+M,+Noor-e-
MarfatAmin+TM,+Khan+SY,+Basit+A.+Contemporary-
Issues-in-Health+Contemporary+ | ssues+in+Heal th:+AJPO
+JournalstUSA+LLC%3 B+2023&o0ts=0 sKIMDp
SK1& sig=X160QL 8tW5RIBVO0BlydDt-RpEfk&redir_esc
=y#v=onepage& g&f=fase

Ratiu O, Ratiu D, Mallmann P, Di Liberto A, Ertan AK,
Morgenstern B, Mallmann MR, Ludwig S, Gruettner B,
Eichler C, Thangargjah F. Oral Misoprostol for the Induction
of Labor: Comparison of Different Dosage Schemes With
Respect to Maternal and Fetal Outcome in Patients Beyond
34 Weeks of Pregnancy. in vivo. 2022 May 1;36(3):1285-
9.DOI: https://doi.org/10.21873/invivo.12828

Ramadan M, Bashour G, Eldokmery E, Alkhawajah A, Alsa hi
K, Badr Y, et a. The efficacy and safety of oral and vaginal
misoprostol versus dinoprostone on women experiencing
labor: A systematic review and updated meta-analysis of 53
randomized controlled trials. Medicine. 2024;103(40):e39861.
https://doi.org/10.1097/M D.0000000000039861

Young DC, Delaney T, Armson BA, Fanning C. Oral
misoprostol, low dose vaginal misoprostol, and vaginal
dinoprostone for labor induction: Randomized controlled trial.
PloS one. 2020;15(1):€0227245. DOI: 10.1097/MD. 0000000
000039861

Chang TA, Li YR, Ding DC. Oxytocin and vaginal
dinoprostone in labor induction: A systematic review and
meta-analysis. International Journal of Gynecology &
Obstetrics. 2024;166(2):626-38. https://doi.org/10.1002
/ijgo.15443

Huang H, Ding G, Li M, Deng Y, Cheng Y, Jin H. Menopause
and stress urinary incontinence: the risk factors of stress
urinary incontinence in perimenopausal and postmenopausal
women. Journal of Obstetrics and Gynaecology Research.
2023;49(10):2509-18. https://doi.org/10.1111/j0g.15742

Fatima T, Jabeen F, Mukhtar B. Effectiveness of oral PGE1
Versus Intracervical PGE2 in induction of labor. Journal of
The Society of Obstetricians and Gynaecologists of Pakistan.
2024;14(1):11-5. https://jsogp.net/index.php/ jsogp/article/
view/679 /831

Mukherjee S, Valson H, Balgji K. A study of effect of oral
PGEL1 and cervical PGE2 on induction of labor and mode of
delivery. International Journal of Reproduction, Contraception,
Obstetrics and Gynecology. 2018 Jun 1;7(6):2161.
DOI:10.18203/2320-1770.ijrcog20181995

Psyche V. Category—Sexual Health and Contraception. 2021.
https://doi.org/10.1016/j.whi.2020.10.003

Mendez-Figueroa H, Bicocca MJ, Gupta M, Wagner SM,
Chauhan SP. Labor induction with prostaglandin E1 versus
E2: a comparison of outcomes. Journal of Perinatology.
2021,41(4):726-35. DOI https://doi.org/10.1038/s41372-020-
00888-5

Curtis KM. US selected practice recommendations for
contraceptive use, 2024. MMWR Recommendationsand
Reports.2024;73.https.//www.cdc.gov/mmwr/volumes/73/rr
/rr7303al.htm?scid=rr7303alw

JBUMDC 2025; 15(4): 295-299

Page-299



Original Article

Clinical Evaluation of injectable Mitomycin-C in Trabeculectomy for Glaucoma
Patients
Mehvash Hussain, Sania I shague, Fizzah Farooq, Muhamamd Muneer Quraishy

ABSTRACT

Objective: To evaluate the efficacy of injectable Mitomycin-C (MMC) administered at the bleb site during trabecul ectomy
in patients with glaucoma.

Open Access

Study Design and Setting: This cross-sectional study was conducted at the Department of Ophthalmology, Unit-1, Dow
Medical College, Dr. Ruth K. M. Pfau Civil Hospital Karachi, and SMBB Trauma Centre from January to June 2022.

Methodology: Datawere obtained through non-probability consecutive sampling. After obtaining informed consent, patients
meeting the diagnostic criteria and undergoing trabecul ectomy were enrolled. Demographic data, including age, gender,
and eye laterality, were recorded. Efficacy was defined as a postoperative intraocular pressure (I0OP) reduction of more
than 30% compared to preoperative values. Ophthalmic examinations included visual acuity, refraction, slit-lamp
biomicroscopy, gonioscopy, and |OP measurement. The effect of MM C across different subgroups was analyzed using an
independent t-test, with a p-value =0.05 considered statistically significant.

Results: A total of 62 patients underwent trabecul ectomy with injectable MM C. The mean preoperative |OP was 32.81 £
13.13 mmHg, while the mean postoperative |OP at one month was 13.88 + 5.90 mmHg, indicating a significant reduction
(p = 0.01). Over 30% IOP reduction was achieved in the majority of cases. Only five patients developed postoperative
complications, including fibrosis and flat blebs.

Conclusion: Injectable Mitomycin-C is an effective adjunctive therapy in trabeculectomy, significantly lowering intraocular
pressure and enhancing surgical success while minimizing postoperative scarring and surgical failure.

Key Words:. Efficacy, Glaucoma, Intraocular Pressure (I0P), Mitomycin C and Trabeculectomy
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INTRODUCTION

Glaucomais a specific type of optic neuropathy which is
defined by visual field loss, optic disc damage, and typically
but not always increased 10OP. Glaucoma has been a major
cause of deterioration of vision especially in the developed
world. Refractory glaucoma refers to glaucoma that is
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resistant to conventional treatment. In Karachi, Pakistan
estimated 9.6% of the population have a confirmed diagnosis
of glaucoma’. Globally, glaucoma is estimated to impact
79.6 million people till 2020.% Trabeculectomy is atype of
filtration surgery commonly performed to reduce intraocul ar
pressure (IOP) in glaucoma patients. It establishes an
alternative pathway for aqueous fluid to drain into the
subconjunctival space.® It is commonly believed that vision
can be maintained in glaucomatous eyes if eye pressureis
kept below the level at which injury to the optic nerve has
previously taken place. In the past, the success rate of this
surgery was restricted due to postoperative fibroblast
proliferation and scarring of the filtering bleb. Various
adjunctive modifications, including antimetabolites like
MMC and anti-V EGF agents, have been utilized to prevent
scarring.*

Trabeculectomy isasurgica procedure used to trest glaucoma
by creating an additional channel for thefiltration of aqueous
humor. The success of this procedure relies heavily on the
natural ocular wound healing response. Research has shown
that the inhibition of fibroblast proliferation is crucial for
successful filtering surgery.®

Mitomycin C (MMC) is an anticancer agent obtained from
the soil bacterium Streptomyces caespitosus that acts as a
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Deoxyribonucleic acid cross-linker and leads to inhibition
the cascade of fibroblast growth.® Mitomycin C is an
antiproliferative agent that has been widely used as an
adjunct in trabeculectomy surgery. By inhibiting fibroblast
proliferation, Mitomycin C helps to prevent scarring and
promote the formation of a functional filtering bleb.”
Mitomycin C is commonly used in trabeculectomy to
minimize episcleral fibrosis in post-operative period and
prevent failure of bleb caused by scarring during the healing
of wound.? Mitomycin C enhances the outcomes of glaucoma
filtration surgery (trabeculectomy) by ensuring effective
long-term intraocular pressure (IOP) control. Mitomycin C
has been proven to optimize the success rate of
trabeculectomy in patients with refractory glaucoma,
particularly those with: African ancestry, uveitis and
congenital glaucoma.® While Mitomycin C is an effective
adjunct in trabeculectomy, its use can be associated with
complications such as: thin-walled blebs, bleb leaks and
scleromalacia.’® Therefore, careful consideration of
Mitomycin C dosage and exposure time is essential to
minimize the likelihood of experiencing adverse effects.
Mitomycin-C is applied to the tissues using surgical sponges
during the procedure, but aternate method of applicationis
also used in which Mitomycin C can be given in injectable
form.

Mitomycin C is applied using a sponge, which is soaked in
the medication and placed on the eye in subconjunctival
space for 5 minutes. Both the dose and time for sponge can
be altered. Hence, this method is still widely used, but it
can be associated with issues like: varying concentrations
and sizes of sponges”, inconsistent dosing, increased risk
of complications and difficulty in determining the exact
amount of medication delivered.

Injectable Mitomycin C is arelatively new approach that
offers a more precise and controlled delivery of the
medication. It also provesto assist in better IOP control and
lesser surgical complication. Injectable method involves
injecting Mitomycin C directly into the subconjunctival
space, alowing for: precise dosing and reduced risk of
overdose, targeted delivery to the specific area of the eye
and reduced risk of complications associated with sponge
application.*

Mitomycin C injectible is prepared with dilution in dose of
0.1ml of 0.2mg/ml MMC with 0.1 ml of 1% lidocaine.
Subtenon injection of Mytomycin C hydro dissects the
conjunctiva off the sclera, aiding in flap dissection™.

Qualitative and quantitative analysis using optical coherence
tomography (OCT) revealed blebs arising after MMC
enhanced trabeculectomy had optimal functionality,
characterized by a low reflectivity index and a cystoid
pattern. Conversely, trabecul ectomies performed without
MMC exhibited mixed OCT patterns (layered or diffuse),
which correlated with high infrared reflectivity and reduced

functionality.

Rationale of this study is that injectable Mitomycin C is
alternate method which is less time consuming, easier to
inject in the desired tissue and can be spread to make a
uniform bleb. Dose of MM C used isless than sponge method
resulting in less harm to the adjacent tissues dueto controlled
delivery.

METHODOLOGY

A cross-sectional study was undertaken within the facility
of Department of Ophthalmology and Visua Sciences, Dr
Ruth K.M.Pfau, Civil Hospital Karachi, Shaheed Mohtarrma
Benazir Bhutto (SMBB) Trauma Center, Dow Univeristy
of Health Sciences (DUHS), Karachi. Study period was
from January 2022 to June 2022. Ethical approval for the
study was granted by the Ingtitutional Review Board (IRB)
of Dow University of Health Sciences (IRB/DUHS/Approval
/2022/2118). All participants were provided with written
consent to get it signed before registering in the research
study process. Confidentiality of the data of participants
was ensured. Men and women aged 2070 yearswith primary
or secondary glaucomawere included if they were scheduled
for trabeculectomy (alone or with cataract surgery), especially
if they were not taking medicines regularly or wanted surgery
only to control eye pressure. Patients were not included if
they had other health problems like asthma, high blood
pressure, or diabetes, if they had eye surgery for reasons
other than glaucoma, or if they had previous glaucoma
operations such as valve, shunt, or goniotomy procedures.

Sample size of this study was determined using open EPI
sample size calculator. Taking treatment success rate of
trabeculectomy augmented with MM C reported to be 78.7%
according to study by Qin ZX et a, margin of error 5%,
confidence level 95%, sample size was cal culated to be 65.
Hence we enrolled 62 patients for our study.®®

Non probability consecutive sampling was taken into account.
Patients were usually diagnosed in out patient department
(OPD) where they were assessed for screening of glaucoma
Later gonioscopy was done in investigation room. They
were booked for surgery. After the pre requisite pre op
assessment of |ab tests apart from ocular assessment they
were given adate for augmented trabeculectomy. Pre op lab
tests included complete blood count (CBC), blood pressure
monitoring, random blood sugar (RBS) and screening for
viral markers (Hepatitis B and Hepatitis C). All participants
had to go through extensive and crisp ophthal mic assessments
of vision, refraction, slit lamp bio microscopy, gonioscopy,
|OP measurement using applanation tonometry and
fundoscopy. All surgeries were performed by a single
experienced surgeon in the same surgical center under topical
anesthesia to rule out surgeon factor. Several steps were
ensured to improve the effectiveness of the surgical procedure.
In order to avoid the leakage to the surface, incision for
trabeculectomy was made small. A blunt 30-gauge cannula
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was advanced 7 to 8 mm from the limbus and the MMC
solution was delivered subconjunctivally in a calculated
dose on 0.2mg/ml, behind the intended site of the surgical
flap. The conjunctival entry site was delicately compressed
using asurgical sponge (free of MMC) to prevent any escape
of the injected MMC. Afterwards, the blunt cannula was
removed and a sponge soaked in normal saline was used to
spread the solution more widely over the area. The
conjunctival periotomy was then completed. Hemostasis
was achieved with bipolar cautery. Generousiirrigation with
balanced salt solution was followed by.

Trabeculectomy was carried out using the standard technique.
A 3 x 3mm sclera flap was outlined with adiamond knife
preset to adepth of 300 im. Dissection of the partial-thickness
scleral flap was performed using a 57 blade. A paracentesis
was made in the temporal cornea using a 1-mm side-port
blade. A sclerotomy was created with aKelly punch, followed
by the formation of a peripheral iridectomy using DeWecker
scissors. The scleral flap was then secured in position with
two fixed 10-0 nylon sutures (non-releasable) at its corners.

Balanced salt solution was introduced into the anterior
chamber, and the surgeon confirmed flow through the
trabeculectomy site using surgical sponges. If the flow
appeared excessive, additional sutures were applied. Once
asatisfactory flow was established and the anterior chamber
remained stable, the conjunctivawas closed with acontinuous
9-0 nylon suture on a vascular needle. At the end of the
procedure, the conjunctival incision was carefully inspected
to ensure it was watertight.

Patients were followed in out patient department a day after
surgery for assessment. In the post op assessment intraocular
pressure was measured weekly, after 15 days and then after
one month for final outcome. Pre operatively intraocular
pressure was recorded. While taking 10P each time severa
precautionary measures were taken. Intraocular pressure
was taken after instilling anesthetic drops (lignocaine) and
waiting for 1-2 min for the effect of anesthesia to start.
Fluorescein strip was used to stain cornea and intraocular
pressure measured under blue cobalt filter. It was ensured
that pupil is not dilated. Each time same consultant took
intraocular pressure so that extend of compression while
place applanation prism was homogenous. A total of three
readings were taken on different intervals and mean
calculated. This is a universally accepted criterion of
measuring to eliminate any human error on part of patient
and consultant both. Excessive pressure, squeezing and
abnormal tear film can change the valuesin onereading A
reduction of more than 30% between preoperative and
postoperative intraocular pressure was defined as efficacy
as proven by study by Do JL et a which concluded mean
change of pre and post operative intraocular pressure of
greater than 30% after use of mitomycin-C as effective
success measurement tool ™

The mean preoperative intraocular pressure (IOP) in this
study was 32.81+13.13mmHg, while the mean postoperative
|OP at one month after surgery was 13.88+5.90mmHg. The
p-value was 0.01, as shown in Table 1. Stratification of
gender concerning efficacy showed that among males, 40
(70.2%) achieved efficacy, while 1 (20%) did not. Among
females, 17 (29.8%) achieved efficacy, whereas 4 (80%)
did not. The p-value was 0.04, as tabulated in Table 2

Stratification of agein relation to efficacy revealed that 21
patients (36.8%) in the 20-45 years age group and 36 patients
(63.2%) in the 46-70 years age group achieved efficacy. In
contrast, 3 patients (60%) in the 20-45 years age group and
2 patients (40%) in the 46-70 years age group did not achieve

Figure-1: Efficacy Distribution (n=62)

Frequency

YES MO
EFFICACY DISTRIBUTION

Table-1 : Mean Preoperative And Postoperative | ntraocular Pressure
(N=62)

Intra ocular pressureat 1 week
Pre- Operative IOP | Post-Operative IOP | p-Value
25.1+10.34 19.78+6.20 0.32
Intra ocular pressureat 2 weeks (mmHg)
28.1£9.19 | 16.42+10.2 | 0.01
Intraocular pressureat 1 month (mmHg)
32.81+13.13 | 13.88+5.90 [ o001
Table-2: Efficacy According To Gender
GENDER EFFICACY TOTAL
YES NO
MALE 40 (70.2%) | 01 (20%) | 41 (66.1%)
FEMALE | 17 (29.8%) | 04 (80%) | 21 (33.9%)
TOTAL 57 (100%) | 05(100%) | 62 (100%)
p-VALUE | 0.04

Table-3: Efficacy According To Age Groups (n=62)

AGE EFFICACY TOTAL
YES NO

20-45 21(36.8%) | 03 (60%) | 24 (38.7%)

46-70 36 (63.2%) | 02 (40%) | 38 (61.3%)

TOTAL 57 (100%) | 05(100%) | 62 (100%)

p-VALUE [ 028
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efficacy. P-value was 0.28. Results of stratification according
to age groups are tabulated in Table 3. Stratification of
laterality in reference to efficacy showed that among patients
with right eye involvement, 34 (59.6%) achieved efficacy,
while 2 (40%) did not. In contrast, among those with left
eye involvement, 23 (40.4%) achieved efficacy, whereas 3
(60%) did no. P-value was 0.34.

further tratification was @ so for outcome efficacy inrelation
to the socio economic status, concluding that no statistical
significance was found as p value = 0.76. Amongst the 5
patients which didn’t achieve efficacy 2 patients (3.2%) had
flat, a-vascularized bleb and hence were kept on anti-
glaucoma drugs for 2 months with close monitoring. Plan
for re surgery will bedonein future. 2 patients(3.2%) reported
to have fibrosis while one patient had siedel test positive on
the first post op day. He/she was taken to operation theater
the very next day and sutures applied to re secure the bleb.
Stratification via t-test showed no significant result for
complications as p value of greater than 0.05 was noted.

DISCUSSION

Our study showed that overall efficacy of pre and post op
Intra ocular pressure was 91.9%. Multiple clinical trialsand
research studies have validated the efficacy and safety of
mitomycin-C application in sponge soaked and place at the
scleral site rather than the injectable form during
trabeculectomy. Hence there is shortage of comparative
literature especially locally.

et a conducted aretrospective study on 35 and 36 eyes of

angle closure and open angle glaucoma respectively that
underwent trabeculectomy.'® Our study evaluated
prospectively on a similar comparative sample size of 62
eyesintotal.

A study conducted in San Diego, USA, compared sub
conjunctival mitomycin C with direct scleral mitomycin C
application.* The mean age reported was 69.9 + 13.4 years
in the injection group. Results of our study concluded that
mean age of inectable group was reported to be 55.14+8.49
years. The comaprison of both studies showed roughly
equal mean agein years.

A comprehensive Cochrane review by Wilkins et al.,
analyzing 11 clinical studies with atotal of 698 patients,
demonstrated that Mitomycin-C significantly lowers the
risk of surgical failurein both primary trabeculectomy and
in eyes considered at high. ** Research on primary
trabeculectomy using low-dose MM C showed that intraocular
pressure (IOP) remained at or below 15 mmHg in greater
than 80% of patients after one year and in 60% after six
years. This study followed patient for 12 months. While our
study followed patients with post op Intra ocular pressure
after only one month of surgery hence results cannot be
comparable.

Lester M et al in his study, discussing post operative

intraocular pressure after subconjunctival mitomycin-C
injecting in non penetrating glaucoma surgeries, concluded
that average intraocular pressure before the application of
mitomycin-C injections was 17 + 6.6 mmHg while post
operatively intraocular pressure after injectable mitomycin-
C after 6 month was 13.9 = 2.9 mmHg.” In our study the
mean post operative intraocular pressure came out to be
13.88+5.90 mmHg. Thisisquiet close to the earlier discussed
study.

Annen DJ et a conducted a retroepcetive pilot study that
included a majority of high-risk patients reported 84%
achievement rate at a one-year follow-up when low dose
injectable mitomycin-C of 0.2 mg/mL was applied for five
minutes.”® While our study reported that 57 (91.1%) patients
acheived >30% efficacy within 1 month using 0.2mg/ml
injectable mitomycin-C. Annen and Stirmer, who used the
same mitomycin-C concentration for one minute, found that
88% of cases maintained an intraocular pressure below 21
mmHg after about a year, with 8.8% of cases exhibiting an
avascular bleb. Hence the dose of this study was same as
the inectable dose that we used and our study results showed
avascular bleb in 3.2%.

Singh et a analyzed a consecutive series of 20 eyes that
underwent trabecul ectomy with intraoperative application
of 0.02 mg/mL mitomycin-C, reporting an overall success
rate of 85%."° Among these cases, two experienced recurrent
leaks, while another two developed sclerd necrosis, resulting
in ciliary body exposure. The authors warned that although
rare, such complications can still arise even with lower
mitomycin-C doses. They recommended that using reduced
mitomycin-C concentrations or placing mitomycin-C in the
Sub-Tenon's space without the need for scleral dissection
could help mitigate the risk of scleral necrosis. Similarily
2 (3.2%) of our patients had fibrosisand 1 (1.6%) had bleb
leak with the adjunctive use of 0.2mg/ml injectable
mitomycin-C.

There are other studies too that reported complications with
the use of mitomycin C in injectable form. Akova YA et d
documented incidence of scleromalacia in two pediatric
patients treated with 0.4 mg/cc mitomycin-C for five
minutes.® Likewise, Fourman described a group of five
patients who experienced scleritiswithin 3 to 24 weeks after
receiving mitomycin-C during inferior trabecul ectomy.?
These complications were not found in our study.

Choosing mitomycin injection during trabeculectomy alows
ophthalmologists to accurately determine the exact amount
of antimetabolite delivered to the surgical site, ensuring
consistent dosing for each patient. Additionally, intraoperative
injections offer the benefit of broader mitomycin distribution
through subconjunctival dissipation, resulting in a wider
area of application. There were few shortcomings of our
study. Our study is single centered with a smaller sasmple
size. We looked for a single drug augmented in
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trabeculectomy with a shorter post op assessment of only
1 month. Hence, amulti centered study of alarger population
is a necessity in future to interpret surgical complications
on a broader aspect. There is also a need of studies to
comapare effectiveness of mitomycin with other drugs like
5-fluorouracil that can be augmented in tabeculectomy too.
Evaluation of productiveness of standardized pre-configured
kits of mitomycin formulations, such as Mitosol isanecessity
of future.

LIMITATIONS

There were few shortcomings of our study. Our study is
single centered with a smaller sample size. We |ooked for
a single drug augmented in trabecul ectomy with a shorter
post op assessment of only 1 month. Hence, amulti centered
study of alarger population isanecessity in futureto interpret
surgical complications on a broader aspect. Thereisalso
aneed of studies to comapare effectiveness of mitomycin
with other drugs like 5-fluorouracil that can be augmented
in tabeculectomy too. Evaluation of productiveness of
standardized pre-configured kits of mitomycin formulations,
such as Mitosol is a necessity of future.

CONCLUSIONS

Our study results concluded suggest that the augmentation
of injectable Mitomycin-C during trabeculectomy is required
for improving surgical outcomes. It enhances the bleb
survival and provides better intraocular pressure control,
reducing therisk of surgical failure. Injectable Mitomycin-
C form also alows for more uniform drug distribution,
potentially minimizing complications compared to traditional
sponge-applied methods.
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Use of Dexmedetomidine as adjunct with Bupivacainein TAP block for postoper ative
pain relief in patients under going lapar oscopic cholecystectomy
Meamoona Shabbir, Ayesha, Atif Nazir, Mahnoor Nasir, Tanzeela Iram, Sidra Shabbir

ABSTRACT:

Objective: To analyze adjunct effect of Dexmedetomidine along with Bupivacain in TAP block for postoperative analgesia
in laparoscopic cholecystectomy.

Study Design and Setting: Prospective interventional study was conducted 1% September 2022 to 31% January 2023 at
Anesthesia department of PAF Hospital 1slamabad, affiliated with Air University.

Methodology: A total of 60 patients undergoing elective laparoscopic cholecystectomy between age 18 to 60 years were
included. Patients having hypertension, heart disease, diabetes were excluded. Group A patients were given TAP block
using 10ml 0.25 % Bupivacaine on each side.Group B patients were given 10ml of 0.25% Bupivacaine with injection
Dexmedetomidine 0.5 pg/kg in divided dose on each side under ultrasound guidance. Patients were followed for postoperative
painin first 24 hours.

Results: Datawas analyzed on SPSS 25.Mean + SD of pain score on VAS was 6.54 + 1.98 versus 3.54 + 1.87 at 4 hours
(pvalue=0.0001), 5.51+1.16 versus 2.89 + 1.65 at 8 hours ( p value=0.0001) , 4.89 + 1.11 versus 2.13+ 1.25at 12
hours ( p value=0.0001) ,4.47 + 1.07 versus 1.63 + 0.85 at 24 hours ( p value=0.0001) in group A and B respectively.
Stratification was done with age, gender, ASA status and duration of surgery .Results of study were not affected by these
factors.

Conclusion: Dexmedetomidine when added as an adjunct to Bupivacaine is better than Bupivacaine alone in TAP block
for postoperative analgesia after laparoscopic cholecystectomy.

Keywords: Dexmedetomidine, |aparoscopic cholecystectomy, transverses abdominas plane block
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INTRODUCTION:

L aparoscopic cholecystectomy was introduced four decades
back and with the passage of time it has replaced traditional
open cholecystectomy.* The benefits of |aparoscopic
cholecystectomy include shorter surgical time and hospital
stay, less blood loss and early mobilization. However in 6-
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8 % of patients complications are till prevalent.” The most
common complication reported after laparoscopic
cholecystectomy is postoperative pain. Moderate to severe
pain is reported in first 24 hours. The pathophysiology of
postoperative pain involves visceral pain due to gas
insufflations.®  Postoperative pain is the most common
cause of readmission in hospital after discharge. If left
untreated it may lead to development of chronic postsurgical
pain.* Review of literature showed multiple modalities for
managing postoperative pain after cholecystectomy.
Laproscopy using three ports, creating pneumoperitonium
with low pressure, extraction of umbilical port, irrigation
of abdominal cavity with saline at the end of procedure and
ensuring maximum aspiration of pneumoperitonium are key
surgical factorsthat can help to minimize postoperative pain.

Pharmacological agents used to treat postoperative pain
include NSAIDS, steroids, COX 2 inhibitors, dexamethasone
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and local anesthetic infiltration at port side. However, none
of them proved to be 100% effective. Intravenous K etamine,
Opioids and preoperative Pregabalin have got a moderate
to high quality evidence in comparison to other intravenous
analgesics. Most common used drugs for postoperative pain
are opioids. However both systemic and neuraxial opioid
administration are associated with frequent dose dependent
adverse effectsincluding nausea, vomiting, pruritus, sedation,
respiratory depression and hyperalgesia. ° Apart from
traditional intravenous analgesics various nerve blocks are
also being practiced. TAP block introduced in 2001 involves
injection of local anesthetic in triangle of petit between
internal oblique and transverses abdominus muscle. Initially
it was done by blind landmark technique till 2007, when it
was attempted under ultrasound guidance with more success
rate reported than blind technique In ultrasound guided
approach, neurovascular fascial plane was identified and
drug was injected in this plane to block the dermatomal
afferents of T7-11 intercostal nerves, T12 subcostal nerve,
ilioinguinal and iliohypogastric nerves and cutaneous
branches of L1-3 nerves. These nerves give sensation to the
anterior and lateral abdominal wall as well as the parietal
peritoneum.®

The TAP block can be used for postoperative analgesia
management in open and |aparoscopic abdominal surgeries
aswell asinpatient and outpatient surgical procedures. TAP
block may be performed unilateraly, left or right sided in
specific procedures. Unilateral blocks are preferred in
cholecystectomy, appendectomy, nephrectomy, renal
transplants, while bilateral TAP blocks are used in midline
and transverse abdominal incisions, such as umbilical or
ventral herniarepair, cesarean deliveries, hysterectomy, and
prostatectomy.TAP blocks are part of multimodal pain
management for abdominal surgeries which adds analgesic
benefit to the patients by reducing postoperative opioid
requirements. Pain relief with TAP block has been found
to be superior as compare to infiltration of local anesthetics.®
Although it can be done at anytime during surgery, the use
of preoperative TAP block was associated with decreased
intraoperative opiate use during minimally invasive
cholecystectomy.” The TAP block aims to provide sensory
blockage of the anterior abdominal wall and generally does
not affect visceral pain.® Various approaches used for TAP
block includes posterior, sub costal and rectus sheath
approach.’ Sincelocal anesthetics have got short half life,
different adjuvants have been practiced to enhance quality
and duration of local anesthetics.® Dexmedetomidine is
one of the most commonly used adjuvant in nerve blocks.
Itis highly selective alpha 2 agonist with sedative, analgesic
and sympatholytic properties. It has got both central and
peripheral mediated action. In nerve blocks its mode of
action involves vasoconstriction at the site of injection,
hence causing delay in absorption of drug and prolongsits
action. Moreover it acts directly on peripheral nerves to

enhance both duration and quality of block. The rationale
of thistrial isto evaluate role of dexmedetomidine as adjuvant
in TAP block in addition to bupivacaine so as to enhance
effect of bupivacaine in terms of pain relief. Since limited
datais available at national level, results of this trial will
help us to improvise perioperative anal gesia management
in laparoscopic cholecystectomy in our population using
recent modalities of ultrasonography.

METHODOLOGY:

This prospective interventional study was donein Anesthesia
department of PAF hospital ( affiliated with Air University)
over aperiod of 5 months from 1% September 2022 to 31¢
January 2023 after taking ethical committee approval dated
10" June 2022 ( IRB No CPSP/REU/ANS-2019-137-2237
) . Sample size was cal culated with following assumptions
(power of significance=5%, Power of test = 90% , Test value
of population mean = 4.58 , Anticipated Population mean
=1.808 , Population SD = 0.64 ') sample size comes out
to be 60 (30 patients in each group A and B).Patients with
age 18-60 years, ASA *2 status I-11, undergoing elective
laparoscopic cholecystectomy were included in this study.
Patients with history of hypertension, ischemic heart disease,
diabetes and those who were converted to open
cholecystectomy were excluded from this trial.** Our
hypothesis was addition of dexmedetomidine to bupivacain
in TAP block improves postoperative analgesic effect as
compared to bupivacain alone.All patientsincluded in this
study were recruited from operation theatre of PAF Hospital
Islamabad. A detailed history and examination was done lab
investigations including blood CP, BSR, LFTs, PT, APTT,
ECG were checked. Aninformed written consent was taken
from patients. Patients were divided into two groups A and
B by random dlocation by table of random numbers. Patients
were premedicated with injection Midazolam 2 mg
intravenously, injection Ondansetron 4mg. Induction of
anesthesia was done with injection Propofol 2mg/kg and
injection Atracurium 0.5 mg/kg. Patients were ventilated
for 3 minutes after induction and intubated with endotrachesl
tube (ETT) of appropriate size. Vitals were monitored.
Anesthesia was maintained with 100% oxygen and 1.2%
Isoflurane. Lateral approach for TAP block was
selected.Linear probe of ultrasonography was placed in axia
plane midway between subcostral margin and iliac crest in
midaxillary line. Three layers of abdominal wall muscles
named external oblique, internal oblique and transverses
abdominus were visualized. Facial plane between internal
oblique muscle and transverses abdominus was identified.
Using 25 G spina needle, needle wasinserted in midaxillary
line and needle tip was advanced into fascia plane between
internal oblique and transverses abdominus muscle. After
negative aspiration for blood , drug was injected under
ultrasound guidance visualizing sausage formation in the
targeted fascia plane. Group A was given 10ml of 0.25%
Bupivacain in TAP block ** on each side at end of procedure
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before extubation. Group B was given 10ml of
0.25%Bupivacaine along with Dexmedetomidine 0.5ug/kg
in divided doses under ultrasound guidance. Both injections
were prefilled under aseptic conditions and person who was
performing TAP block was blinded to study. At the end of
procedure residual neuromuscular blockade was reversed
with injection Neostigmine 0.04mg/kg. Patients were
extubated and shifted to post anesthesia care unit with stable
vitals. Patients were followed in postoperative period for
intensity of postoperative pain on visual analog scale **
where patients were asked to mark their pain on ascale with
scoring 0-10, value of O being no pain at al and 10 being
worst and intolerable pain. Pain scoring was done 4 hourly
postoperatively upto 24 hours and recorded on form.

Table 1. Age, sex, ASA status and duration of surgery

Group A Group B
- 0, 0,
Age( years) 18-40 | 12(40%) 14(46.67 %)
41-60 | 18(60%) 16(53.33%)
o Mae | 6(20%) 7(23.33%)
Female | 24(80%) 23(76.67%)
ASA gatus | 11(36.67%) | 9(30%)
1] 19(63.33%) | 21(70%)
Duration of surgery | =30 10(33.33%) | 12(40%)
(minutes) =30 20(66.67%) | 18(60%)

Table 2. Mean postoperative pain score on VAS scale

RESULTS:

Data was analyzed in SPSS 25. Demographic profile
including age, sex, ASA status and duration of surgery is
shown intable 1.

Postoperative pain as measured on visual analog scaleis
shown as mean £ SD in table 2. There was statistically
significant difference in postoperative pain score in both
groups at different intervals that shows that
Dexmedetomidine when added as adjuvant to Bupivacain
in TAPblock issuperior for pain management as compared
to Bupivacain alone

Stratification was done with respect to age , gender ,ASA
status and duration of surgery as shown in table 3 and 4.
Bupivacain along with Dexmedetomidine was found to be
statistically superior to Bupivacain alone in terms of pain
relief. This shows that adjuvant effect of Dexmedetomidine
is not affected by age gender, ASA status or duration of
surgery

DISCUSSION:

According to PROSPECT recommendations for pain relief
after laproscopic cholecystectomy, perioperative use of
NSAIDS and COX 2 inhibitors remains the first line of
treatment until and unless there is some well defined
contraindication to their use. Second line of treatment
includes opiods, however their use was limited due to their
side effects. Gapapentinoids are other modalities for pain
relief especially in patients who are alergic to NSAIDS,
however their use is limited by dizziness, sedation and

Postoperative pain [~ Group A Group B vomiting as their potential side effects. Keeping in view
p- value g p - Keeping
scoreon VAS scale | (mean + SD) | (mean+ SD) these limitations, port side infiltration of local anesthetics
4 HOURS 654+198 | 3.54 + 1.87 | 0.0001 or regional blocks started gaining priority as compare to
12 HOURS 489+ 111 | 213 + 125 ] 0.0001 TAP block was first introduced by Rafi *° as an effective
24 HOURS 447+107 | 163 +# 0.85 | 0.0001 alternative to intravenous analgesics as local pain control
Table 3: stratification with respect to age and gender
Group A Group B
Postoperative pain score Postoperative pain score | P value
on VASscale ( mean +SD) | on VAS scale (mean +SD)
Age 18-40 458+ 1.08 1.86 + 0.86 0.0001
41-60 4.39+1.09 144+0.81 0.0001
Male 4.67 +0.82 1.86+0.38 0.0001
Gender
Female 342+1.14 157 +£0.95 0.0001
Table 4: stratification with respect to ASA status and duration of surgery
Group A Group B
Postoperative pain score | Postoperative pain score | P value
on VAS scale ( mean +SD) | on VAS scale (mean +SD)
Age | 4.45 + 1.13 1.44 + 0.88 0.0001
I 4.47 + 1.07 1.71 £ 0.85 0.0001
=30 minutes 4.60 + 1.08 1.75 =+ 0.75 0.0001
Gender -
= 30 minutes 4,40 £ 1.10 1.56 =+ 0.92 0.0001
JBUMDC 2025;15(4): Page-
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for patients undergoing surgical procedures. At that time
TAP block was performed with landmark technique. Owen
et a demonstrated that the same procedure can be done by
open surgical approach. TAP block by laparoscopic technique
wasfirgt introduced in 2011. Both techniques alow surgeons
to apply TAPblock under direct vision prior to the surgery.®
A study by Dr. Usha Shukla has shown that VAS for pain
score were statistically significantly to below at different
timeinterval in patients who were given 0.25% Bupivacaine
and 1 pg/kg Dexmedetomidine then those who were given
Bupivacaine 0.25% alone. Mean + standard deviation of
pain score on VAS at 2 hours was 2.06 + 0.90 versus 5.02
+ 1.00, at 6 hours was 2.02 £ 0.20 versus 4.12 + 0.90, at
12 hourswas 1.61 £+ 0.50 versus 5.00 + 0.80, a 24 hours
was 1.06 + 0.81 versus 3.00 + 0.86 in study group and
control group respectively. Overall VAS in 24 hours was
also significantly lower in study group (1.80 £ 0.36) then
control group (4.5 + 0.92)." Moreover time for rescue
analgesia was high and average analgesic consumption
was significantly less in Dexmedetomidine group as
compared to placebo and Tramadol group. Results of this
study were similar to our trial as far as pain score is
considered however in our trial we hadn’t measured time
for rescue analgesiaand postoperative anadgesic consumption.

The effect of Bupivacaine and Dexmedetomidine added to
Bupivacaine used in TAP block by ultrasound guidance on
postoperative pain was evaluated by Aksu et a. He selected
patients with age 18-65 years, ASA status 1-2, undergoing
lower abdominal surgeries (open appendicectomy and
inguinal herniarepair). He divided patients in three groups
having 21 patientsin each group.After induction of anesthesia,
he performed TAP block under ultrasound guidance. Group
B was given injection Bupivacain in normal saline, group
C was given normal saline only and group BD was given
injection Bupivacain with Dexmedetomidine. Patients were
followed in postoperative period for pain score on VAS
scale, postopewrative analgesic requirement in terms of
morphine consumption, postoperative nausea and vomiting
and patient satisfaction score. Results demonstrated that the
addition of Dexmedetomidine with Bupivacain was superior
to placebo group and Bupivacain alone in terms of
postoperative pain ( p value < 0.05), analgesic requirement
(p value < 0.001), as well as patient satisfaction ( p value
< 0.001) . However No difference was found on nausea and
vomiting score ( p value 0.129) , neither in the requirement
of antiemetics.” The result of this study were similar to
our tria.

In addition to human studies, animal studies also support
adjuvant effect of Dexmedetomidine in terms of analgesia.
Brummett et al. *® have presented that high dose Dexmedeto-
midine added to Bupivacain improved local anesthetic
blockade in rats without exhibiting any neurotoxicity. He
performed bilateral sciatic nerve block in rats using Bupiv-
acain alone, Bupivacain mixed with Dexmedetomidine and

normal saline. After block, sensory and motor functions
were assessed at thirty minutesinterval. After 24 hours and
14 days of applying block sciatic nerve was analyzed for
nerve damage aswell as perineura inflammation. He found
that when Dexmedetomidine 0.005% is added as adjunct
to Bupivacain, it enhances the duration of both sensory and
motor block. However when used alone it doesn’t cause any
sensory or motor deficit. No neurological damage to axon
or myelin sheath was identified after 24 hours and upto 14
days after procedure. Signs of perineura inflammation were
less marked in Dexmedetomidine group as compared to
Bupivacain group. Thistrial depicting safe use of high dose
of Dexmedetomidine in rats regarding enchancement of
antinociception effect of bupivacain, proved to be amilestone
for encouraging studiesin human beings. On the other hand,
Ozalp et d.® compared Dexmedetomidine-Ropivacaine
combination to Ropivacaine alone in patient controlled
interscalene analgesia. He selected 40 patients undergoing
upper limb surgeries. Before administering generd anesthesia
through posterior approach of interscalene block of brachia
plexus, a catheter was introduced. Catheter placement was
confirmed by positive contraction of bicep, tricep and deltoid
muscle at less than 0.5milliampere of intensity. Group A
was given 0.2 % Ropivacain a one while group 2 was given
0.2% Ropivacain with 1 ug/ml Dexmedetomidine. After
procedure pain was managed by PCA infusion that deliver
5 ml of drug bolus at 30 minutes interval. Pain score was
measured at rest and at movement and compared in both
groups. They stated similar pain scores in both groups
without any beneficia effect of Dexemedetomidine. Thisis
in contrary to our trial where addition of Dexmedetomidine
as adjunct prolongs analgesic effect of local anesthetic.
However in our study local anesthetic agent used was
Bupivacain and our trial was donein TAPblock, so adjuvant
effect of Dexmedetomidine in terms of analgesia may not
be as significant in interscalene block as compare to TAP
block.

A systematic review for randomized controlled trials by
Fusco Pet a, that assessed the efficacy of ultrasound guided
TAP block following cesarean delivery and concluded that
therewas alot of controversy regarding utility of ultrasound
guided TAPblock in cesarean section. This controversy may
be operator dependant and due to expertise of person
performing block. However evidence suggests that when
correctly executed as part of amultimodal analgesic regimen,
TAP block may reduce postoperative opioid consumption
and opioid-related side effects, improving postoperative
pain control and patient satisfaction.®

Similarly, Abdulatif M et a. performed arandomized double
blinded study in patients undergoing arthroscopy of knee
under femoral block. He observed effects of different doses
of Dexmedetomidine when administered perinueraly in
femoral nerve block. Procedure was done under general
anesthesia. Using ultrasound guidance femoral nerve block
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was done. Control group was given 25 ml of Bupivacain
plain with normal saline. There were three treatment groups
receiving 25,50 and 75 ug of Dexmedetomidine. He reported
that addition of 25 mcg of Dexmedetomidine did not make
any difference in the pharmacodynamics of Femoral Nerve
Block noted with Bupivacaine alone (p>0.05). Addition of
50 and 75 mcg of Dexmedetomidine were associated with
adecrease in timeto onset of sensory aswell as motor block,
postoperative analgesia consumption and increase in duration
of sensory and motor block and  timeto first rescue analgesia
(p< 0.05). 75 mcg of Dexmedetomidine was associated
with increased incidence of preoperative and intraoperative
hypotension  episodes (p=0.002). 2* These results may
support dose dependent analgesic effect of Dexmedetomidine
when used as an adjuvant. However this dose dependant
response was not addressed in our trial.

Nag DS conducted a prospective randomized controlled trial
in patients undergoing cesarean sections. He selected 100
patients and divide them in two groups. All patients underwent
cesarean section under spinal anesthesia. At the end of
surgery patientsin group R were given injection Ropivacian
diluted in normal saline and patients in group RD were
given injection Ropivacain with Dexmedetomidine in TAP
block. Vital monitoring was compared intraoperatively and
no statistically significant difference was observed. VAS
was compared at rest and on coughing among two groups.
There was no statistically significant difference at shifting
and at 4 and 8 hours postoperatively, however at 12 and 24
hours postoperatively, there was a significant differencein
pain score among both groups showing that analgesic effect
of Dexmedetomidine group is superior to Ropivacain alone.
Demand for rescue analgesic was also low in
Dexmedetomidine group. These results are partialy contrary
to our resultsasin our trial Dexmedetomidine proved to be
superior in early postoperative hours also. However
requirement for rescue analgesic was not measured in our
trial .

Korkutata et al conducted a prospective randomized
controlled trial in patients undergoing laproscopic
cholecystectomy to compare adjuvant effect of Tramadol
versus Dexmedetomidine in TAP block. He enrolled 67
patients aged 20-60 yearswith ASA 1-2 status. After standard
anesthesia induction and intubation, group T was given
0.25% Bupivacain with Tramadol 1.5mg/kg while group D
was given Bupivacain 0.25% with Dexmedetomidine
0.5ug/kg in TAP block. At end of procedure patients were
extubated postoperative pain was measured on VAS scale
at varying intervals. Postoperative analgesia consumption
was also compared among two groups. This trial showed
that Dexmedetomidine and Tramadol were equally effective
in terms of postoperative pain and postoperative analgesia
consumption as well as side effects, however when
hemodynamic stability was compared among both groups,
Dexmedetomidine was found to be superior to Tramadol.

23

Sinha J compared Dexmedetomidine with Dexamethasone
as adjuvant to Levobupivacain in TAP block in patients
undergoing total abdominal hysterectomies. Procedure was
done in spinal anesthesia and after completion of surgical
procedure, group 1 was given injection Levobupivacain
0.25% with 4 mg Dexamethasone in TAP block and group
2 was given Levobupivacain 0.25% with Dexmedetomidine
1 ug/kgin TAPblock. Postoperatively patients were followed
for pain intensity on VAS, rescue analgesia and patient
satisfaction. Results of this study showed that VAS was
same in both groupsin first hour postoperatively, however
at 6,9 and 12 hours VAS was significantly low in
Dexmedetomidine group as compared to Dexamethasone
group. Moreover rescue analgesia consumption waslessin
Dexmedetomidine group than Dexamethasone group. Results
of this study are similar to our trial except that in our study
Dexmedetomidine has significantly high analgesic effect in
first hour as well. However this difference may be due to
fact that we have compared Dexmedetomidine with placebo
while in this study Dexmedetomidine was compared with
another adjuvant Dexamethasone. 2

CONCLUSION:

Dexmedetomidine in dose of 0.5 ug/kg when added as
adjunct to Bupivacainin TAPblock is superior to Bupivacain
alone for postoperative pain score.

LIMITATIONS:

Main limitation in our study was sample size. Since results
of previous studies are controversial, we need to have data
on large population. Moreover dose of drug used may be
different in other setups. Clinical expertise of person doing
the procedure is another factor that can affect results.
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Pattern of Congenital Heart Diseasesin Patients Presentingin a Tertiary Care
Hospital of Karachi
Hajra Begum, Nadeem Sadiq, Saglain Anwar, Ahmad Hassan, Zohab Ahmed, Hassan Wagar

ABSTRACT
Objective: To identify the frequency and pattern of congenital heart defects (CHD) in referred cases at a tertiary care
hospital in Karachi, Pakistan.

Methodology: To carry out this research, we reviewed the medical records of referred patients from various regions of
Sindh province from September 2023 to August 2024. The data was collected from the Pediatric Cardiology Department
of atertiary care hospital via a computerized data system and was analyzed to cal culate the frequency and pattern of CHD.

Open Access

Results: A total of 1,423 echocardiograms were reviewed; however, only 1,400 patients met the inclusion criteria and were
included in the final analysis. Among these 1400 cases, 791(56.5%) were consistent with normal echo, and 609 (43.5%)
were found to have a single or a combination of two or three CHDs. Among 609 CHD cases, 346 (56.8%) were male and
263 (43.1%) were female. Among these 609 cases, atotal of 824 heart defects were diagnosed, 655 (79.4%) were acyanotic
CHD, 119 (14.4%) were cyanotic CHD, and 50 (6.0%) others. In acyanotic heart defects, septal defects including VSD
and ASD were most prevalent. However, among cyanotic heart defects, TOF was the most common abnormality identified.

Conclusion: CHD isvery prevalent in Karachi and is among the most common causes of mortality and morbidity. Early
detection and screening of heart defects through fetal and neonatal echocardiography allows timely interventions to improve
this overall burden of mortality and morbidity.
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INTRODUCTION:

Congenitd heart disease (CHD) consists of the most common
birth defectsin children worldwide with significant regional
variability."! CHD has received considerable critical attention

because of its potential to cause mortality in certain
individuals and has become a growing public health concern
worldwide.2 Asthe word (congenital) suggests, these defects
exist at birth and may persist throughout an individual’s life,
however often these defects resolve spontaneously, and the
patient can lead their normal life without complications.?
There are several types of congenital heart defectsincluding
malformations or abnormal development of some structures
of the heart, the presence of abnormal openings within heart
chambers, and even rhythm disturbances in some cases.’
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These defects are usually diagnosed in an individual's early
life, but this early detection and screening depends upon the
availability of adequate diagnostic equipment.* The
importance of implementing systematic screening programs
cannot be overstated, as they play avita rolein identifying
CHD in asymptomatic patients.®

The birth defects often resolve spontaneoudy barely affecting
an individual’s health; however, if they persist they can
potentially progress and increase the severity of the disease
leading to complications and certain medical conditions
including pulmonary hypertension, disrupting normal rhythms
of the heart causing severe arrhythmia, certain infectionsto
the heart structures and even congestive heart failure in
severe cases.’ Theincidence of CHD isregionally dependent,
but recent studies have concluded that this incidence is
around 9.5/1000 live births globally* on average ranging
from 4/1,000 to 50/1,000 live births.” and in Pakistan, 60000
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children are born with CHD annually with a prevalence of
3.4 per 1000 live births in the year 2023,° This statistic
underscores that a significant segment of the Pakistani
population is living with these birth defects, highlighting
the necessity for improved healthcare strategies.’

The common types of congenital heart diseases (CHD)
globally include Atrial Septal Defect (ASD), Ventricular
Septal Defect (VSD), and Atrioventricular Septal Defect
(AV SD). Other frequently observed conditions are Patent
Ductus Arteriosus (PDA), Tetralogy of Fallot (TOF),
Coarctation of the Aorta, Aortic Stenosis, and Pulmonary
Stenosis. More complex forms of CHD include Tricuspid
Atresia, Pulmonary Atresia, Transposition of the Great
Arteries, and Single Ventricle anomalies. These conditions
collectively represent a spectrum of structural heart
abnormalities with varying clinical implications.**

It is now well established from a variety of studies, that,
septal defects account for 40% of CHD in Pakistan, including
ASD, VSD, and atrioventricular septal defects.® Early
diagnosis of these defects playsacrucial role in controlling
disease severity and timely interventions, in this way the
outcome has been noticeably improved, enhancing the quality
of lifefor individuals with these defects.* Moreover, targeted
public health initiatives can facilitate access to specialized
care and improve the overall management of CHD .*°

The detection of congenital heart diseases (CHD) commonly
involves a range of diagnostic tests. These include
echocardiography, which provides detailed images of the
heart's structure and function, and electrocardiography
(ECG), used to evaluate the heart's electrical activity.
Additional diagnostic toolsinclude chest X-raysfor ng
heart size and lung involvement, cardiac MRI and CT scans
for advanced imaging and pul se oximetry to measure blood
oxygen levels, which can indicate underlying cardiac issues.
Thesetests play acrucia rolein accurately diagnosing CHD
and guiding appropriate management.*

In Pakistan, newborn screening for critical CHD involves
asimple bedside test called pulse oximetry. Existing meta-
analyses have found specificity for critical CHD of 99.9%,
asensitivity of about 76%, and afalse positive rate of 0.14%."
The ultimate diagnosis of CHD comes via cardiac imaging,
usually an echocardiogram.*

There is alack of enough diagnostic facilities in certain
regions of Pakistan® however, the past decade has seen
increasingly rapid advances in the field of health and has
established imperative means of early detection and screening
of heart defects through fetal and neonatal echocardiography.?
These diagnostic modalities are now under practice in most
of the tertiary care pediatric hospitals nationwide.

METHODOLOGY:

This is a retrospective descriptive study in which 2D
echocardiograms of pediatric patients referred to the

cardiology department of PNS Shifa Hospital were analyzed.
This study aimed to assess the trends of various congenital
heart diseases and determine the frequency of cardiac
abnormalities and distribution of different heart diseases
based on gender and cause of referral for echocardiography.

We analyzed the echocardiograms of 1423 patients who
were referred to PNS Shifa Hospital due to an abnormal
clinica finding between September 2023 and August 2024.
Only those patients who were selected were referred to our
hospital due to an abnormal clinical finding that had not yet
been diagnosed with congenital heart disease.

Investigators collected and analyzed 2D echocardiogram
reports from hospitals' electronic health records. The data
was categorized into several groups based on outcome
(normal or abnormal), gender, type of disease, and reason
for referral. The data was verified and cross-checked to
prevent errors regarding patient age, address, and findings
on the echocardiogram. The same pediatric cardiologist
performed all echocardiograms of referred cases.

Descriptive statistical methods were used to analyze the
data. The frequencies and percentages were calculated for
each category including the distribution of normal and
abnormal echocardiograms, types of diseases, gender
distribution, and causes of referral for echocardiography.

RESULTS:

In our comprehensive evaluation involving atotal of 1400
patients, we observed asignificant prevalence of congenital
heart disease (CHD). Among these patients, 791 individuals,
representing 56.5%, were found to exhibit normal
echocardiographic results. In contrast, 609 patients,
constituting 43.5% of the evaluated cohort, were diagnosed
with various forms of congenital heart disease, underscoring
the importance of early detection and intervention in this
population.

Gender Didtribution: A closer examination of the 609 patients
diagnosed with CHD revealed notable differencesin gender
distribution Table 1. The breakdown is as follows: Male
patients. 346 cases, accounting for 56.8% of the diagnosed
population, Female patients. 263 cases, representing 43.1%.

These figures indicate a distinct higher prevalence of
congenital heart disease among male patients compared to
their female counterparts. This observation aligns with
existing literature suggesting that males are more frequently
affected by CHD, potentially dueto genetic or environmental
factors. ™

Distribution of Congenital Heart Diseases: 609 patients who
presented with abnormal echocardiographic findings were
diagnosed with a total of 824 cases of congenital heart
disease. It is common for individuals to have multiple
concurrent conditions, as reflected in our findings.

Among the 609 patients with confirmed CHD, a total of
824 distinct cardiac lesions were diagnosed, indicating that
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multiple concurrent abnormalities were common. Acyanotic
heart defects accounted for 79.4% of all anomalies,
significantly outnumbering cyanotic conditions. Ventricular
Septal Defect (VSD) was the most frequently observed
lesion, representing 29.1% of al cases, followed by Atria
Septal Defect (ASD) and patent Ductus Arteriosus (PDA).

Cyanotic heart diseases made up 14.4% of all diagnoses.
Tetralogy of Fallot (TOF) was the most common cyanotic
lesion, accounting for 35.2% of cyanotic cases, followed by
transposition of the great arteries (TGA), double outlet right
ventricle (DORV), and pulmonary atresia. The higher
frequency of TOF mirrors findings from previous Pakistani
studies and suggests improved early detection strategiesin
tertiary referral centers,

An additional 6% of diagnosed cases fell outside classical
CHD classifications. These included dilated cardiomyopathy
(DCM), bicuspid aortic valve (BAV), and left ventricular
dysfunction. While not congenital in origin, these conditions
were captured due to their significant structural or functional
findings on echocardiography. DCM was the most common
among these and, athough classified as acquired or inherited
rather than congenital, is an important differential diagnosis
in symptomatic pediatric patients. *?

Regarding referral patterns, heart murmurs were the most
common reason for echocardiographic evaluation, accounting
for 31.7% of referrals. Other prevalent indications included
repeated upper respiratory tract infections (22.5%) and
failure to thrive (9.7%). Prenatal detection accounted for
7.35% of referrals, illustrating the increasing utility of fetal
echocardiography. A substantial proportion of referrals (21%)
lacked documented causes, which may indicate inconsistent
clinical documentation or generalized suspicion. These
trends are supported by earlier literature recognizing murmur
and respiratory symptoms as leading indicators of CHD. 3

Overall, this study reaffirms known epidemiological patterns
of CHD in South Asian pediatric populations, particularly
the predominance of acyanotic lesions, the male
preponderance, and the centra role of physical exam findings
in guiding diagnostic echocardiography. By comparing the
frequency of defects such as VSD, ASD, PDA, and TOF
with historical cohorts, this dataset contributes to the regional
literature and underscores the importance of early referral
and accessible cardiac imaging.31415

DISCUSSION:

Thereare only limited studies carried out in Karachi regarding
the understanding of the pattern and frequency of CHD,
considering the persistent increase in the burden of these
anomalies. Few studieswere published but lacked the gender
variation of these defects or the causes of referral were not
discussed or mentioned in many articles. By conducting this
study, we offer an understanding of theincreasein prevalence
and importance of clinical evaluation and examinationsin
patients presenting to resource-limited settings.** If properly

evaluated these patients should be referred to the tertiary
care settings which provide adequate diagnosis, figure 1
thus ensuring the timely interventions and control of disease
burden. In our study, even though many referred cases were
not found to have cardiac anomalies (56.5%), (43.5%) cases
were diagnosed with CHD. This shows the importance of
aproper referral system which ensures better outcomes and
adequate management of these diseases.

The present study provides valuable insights into the
prevalence of various congenital heart diseases (CHD)
compared to previous studies as indicated in Table 5.

The Ventricular Septal Defect (VSD) prevalence in our

Table 1: Echocardiographic findings of referred cases (n=1400),
gender-wise distribution of congenital heart disease (CHD) patients
(n=609), and classification of cardiac diseases (n=824)

2D ECHO OF REFERRED CASES

Total 1400
Normal 791(56.5%)

Abnormal 609 (43.5%)
GENDER WISE DIVISION OF CHD PATIENTS
Total 609

Mae 346 (56.8%)
Femae 263 (43.1%)
TYPES OF CARDIAC DISEASES

Total 824
Acyanotic 655 (79.4%)
Cyanotic 119 (14.4%)

Other cardiac conditions (non-CHD) [ 50 (6.0%)

Table 2: Freguency of acyanotic heart diseases among the total

JBUMDC 2025;15(4):312-317

cases
ACYANOTIC 655
Ventricular septal defect (VSD) 191 (29.1%)
Atrial septal defect (ASD) 157 (23.9%)
Patent ductus arteriosus (PDA) 142 (21.6%)
Pulmonary stenosis 56 (8.5%)
Coarctation of aorta (COA) 18 (2.7%)
Aortic regurgitation 15 (2.2%)
Partial anomalous pulmonary venous | 15 (2.2%)
return (PAPVR)
Mitral regurgitation 14 (2.1%)
AV septal defect (AVSD) 10 (1.5%)
Aortic stenosis 9 (1.3%)
Right ventricular outflow tract | 8 (1.2%)
obstruction (RVOTO)
Aortopulmonary window 7 (1.0%)
Anomaousorigin of theright puimonary | 7 (1.0%)
artery (AORPA)
Mitral stenosis 5 (0.7%)
Left ventricular outflow tract obstruction | 1 (0.5%)
(LVOTO)
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study was found to be 29.1%, which islower than the 32.1%
reported in the study (Sadig 2002)*® and 40.6% in the study
(Aman 2011)," but higher than the 21.5% in the study (Pate
N 2016 Jan-Feb).2 This variation may highlight differences
inreferral practices or diagnostic criteria across the studies.

Table 3 Frequency of cyanotic heart diseases and other cardiac
conditions among the total cases

CYANOTIC 119

Tetralogy of Fallot (TOF) 42 (35.2%)
Transposition of great arteries (TGA) 21 (17.6%)
Double outlet right ventricle (DORV) 16 (13.4%)
Pulmonary atresia 15 (12.6%)
Tricuspid atresia 15 (12.6%)
Truncus arteriosus 4 (3.3%)
Single ventricle 3(2.5%)
Bilateral superior vena cava (bilateral | 1 (0.8%)
SVC)

Total anomalous pulmonary venousreturn | 1 (0.8%)
(TAPVR)

Taussig-Bing anomaly 1(0.8%)

OTHER CARDIAC CONDITIONS [ 50
(NON-CHD)

Dilated cardiomyopathy (DCM) 30 (60%)
Bicuspid aortic valve (BAV) 12 (24%)
Dextrocardia 3 (6%)
Mild left ventricular dysfunction 3 (6%)
Hypertrophic cardiomyopathy (HCM) 1 (2.0%)

Table 4 Causes of referral

CAUSES OF REFFERAL

Heart Murmur

Repeated upper respiratory infections
Failureto thrive

Prenatal diagnosis

Total (1400)
445 (31.7%)
315 (22.5%)
137 (9.7%)
103 (7.35%)

Echo screening 95 (6.7%)
CXR abnormality 7 (0.5%)
Tachycardia/ Tachypnea 4 (0.2%)
Unknown 294 (21%)

For Atrial Septal Defect (ASD), our study showed a
significantly higher occurrence of 23.9% compared to the
9.3% reported in the study (Pate N 2016 Jan-Feb).® This
suggests an increasing recognition of ASD in our patient
population, potentially reflecting improved awareness and
referral systemsin Karachi.

The prevalence of Patent Ductus Arteriosus (PDA) in this
study was 21.6%, markedly higher than the 12.8% seen in
the study (Aman 2011)* and 9.79% in the study (Ahmad
2002)." This finding might indicate an emerging trend or
enhancements in diagnostic capabilities. In the case of
Pulmonary Stenosis, the prevalence was 8.5%, which aligns
closely with the study (Ahmad 2002) reporting 7%,
indicating consistency across these datasets.

Notably, Tetralogy of Fallot (TOF) was observed at a
prevalence of 35.2% in our study, significantly higher than
other studies. This finding underlines the necessity for
heightened awareness and early diagnosis of cyanotic lesions
in the clinical setting. Overall, our study confirms and
expands upon the established trends in congenital heart
disease (CHD), emphasizing the ongoing importance of
conditionslike V' SD and TOF in pediatric cardiology practice

The study aimed to analyze the CHD trends among the
referred cases to the pediatric cardiology department from
different regions mainly Karachi, Pakistan. This included
the gender distribution Figure 1, frequency of the diseases,
and pattern of various types of congenital heart defects
among the patients referred from other health institutes with

Figure 1. Gender wise distribution of common congenital heart
defects

Gender wise distribution
120

100
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80 59 73 59
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Table 5: Comparison of the frequency of common congenital heart diseases (VSD, ASD, PDA, PS, TOF) across different studies

Sadi Ahmad Aman Pate N Present

Lesion / Study (2002) (2002)® (2011)* (2016 Jan-Feb)® study

(n=6620) (n=398) (n=3072 (n=1003) (n=609)
VSD 1343 (32.1%) | 180 (42.2%) | 1248 (40.6%) | 216 (21.5%) | 191 (29.1%)
ASD 552 (13.2%) | 56 (14.08%) | 493 (16%) 93 (9.3%) 157 (23.9%)
PDA 536 (12.8%) |39 (9.79%) | 394 (12.8%) 86 (8.6%) 142 (21.6%)
PS 336 (8.03%) | 28 (7%) 236 (7.7%) 31 (3.1%) 56 (8.5%)
TOF 372 (16.1%) |38(9.54%) | 473 (15.4%) 245 (24.4%) | 42 (35.2%)
No of patients | 6620 398 3072 1003 609
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suspicion of heart anomalies.

Due to limited diagnostic resources and equipment in basic
health units across Pakistan, patients who show clinical
signs suggestive of congenital heart defects (CHD) are
typically referred to the nearest tertiary care facility for
further assessment and management. Asin our case there
were around 1423 patients referred to PNS Shifa Hospital
due to an abnormal clinic finding between September 2023
to August 2024 and 1400 patients were included in our study.
The causes of these referrals are listed in the table. The
trends observed in this study reveal a consistent pattern in
the prevaence and types of congenital heart disease (CHD)
encountered. It signifies that acyanotic heart diseases are
more common, supported by previous literature which
showed that out of 1003 studies 609 were acyanotic lesions
and the most common acyanotic lesions were VSD® which
isthe casein our study aswell. Among cyanotic lesions, we
found the most common lesion was Tetralogy of Fallot as
supported by previous literature.’® Diseases that are not
categorized as cyanotic or acyanotic heart defects are listed
under the “others’ category. Among these diseases Dilated
Cardiomyopathy was found to be most prevalent in our
study. However, existing studies have reported septal
hypertrophy asthe most prevaent. This differencein findings
is suggestive of some varying prevaence of heart anomalies
across different ethnic groups.

The data also indicates that heart murmur and upper
respiratory tract infections are the most common causes of
referral, which aligns with previous literature reporting heart
murmur to be the most frequent symptom in patients with
a cyanotic heart disease.”® Our findings align well with
existing literature, confirming the reliability of our data, and
reinforcing the significance of our study in the broader
landscape of congenital heart disease research. By supporting
established trends, our study not only verifies these patterns
but also emphasizes the ongoing importance of conditions
like VSD and TOF in current clinical practice.®* This
alignment with previous research adds valuable context to
our observations and enhances our understanding of the
prevalence and distribution of CHD in our patient
popul ation.?

In conclusion, the necessity for increased awareness and
better screening practices in our healthcare system is
paramount.? Addressing the healthcare disparities that exist
within Pakistan will facilitate early diagnosis and management
of congenital heart diseases, ultimately reducing morbidity
and mortality rates associated with these conditions.?
Moreover, continuous training and development of hedlthcare
professionals can improve the identification of CHD,
particularly in primary care settings.® Finally, future studies
should aim to explore the long-term outcomes of patients
with CHD to provide comprehensive insights into the
effectiveness of current treatment modalities.?®

LIMITATIONS:

Our study has a few limitations as it was carried out in a
single tertiary care facility and included only the patients
who were being referred from resource-limiting settings.
The results that were calculated might have suggested
different frequencies and patterns of CHD if other centers
of Pakistan were included and if the study were carried out
on larger scale.

CONCLUSION:

CHD are among the most prevalent congenital diseasesin
Karachi and are among the most common causes of mortality
and morbidity. We found that amongst 1400 cases that we
reviewed V SD and TOF were the most common in acyanotic
and cyanotic heart diseases respectively whilst the cause of
referral was heart murmurs mostly. Early detection and
screening of heart defects through fetal and neonatal
echocardiography allows timely interventions to improve
the overall burden of mortality and morbidity.
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ABSTRACT

Objective: To examine the associations of sociodemographic factors, comorhidities, diet, medications, vitamin D levels,
hematological indices, and symptoms with vitamin B12 status among primary care patients in Karachi, Pakistan.

Methods: This cross-sectional study was conducted in 2023 at the Family and Internal Medicine clinics of Indus Hospital
and Health Network. Adults recently tested for vitamin B12 as advised by physicians were enrolled (n=252). Data on
demographics, comorbidity, medications, diet, and symptoms were collected through structured interviews, alongside BMI
and laboratory results. Associations were analyzed using descriptive statistics, Chi-square, and correlation coefficient, with
p<0.05 considered significant.

Results: Of 252 participants (71.4% female, median age 46 years), fatigue (79.5%), muscle weakness (73.2%), and
numbness/tingling (69%) were the most frequent symptoms in those with B12 deficiency or insufficiency. Decreased
appetite (p=0.003) and weight loss (p=0.010) were significantly associated with low B12 levels. Dietary patterns showed
strong associations: reduced milk intake (72% deficient) and infrequent red meat consumption (49.6% deficient) were
linked to deficiency. Vitamin D correlated positively with B12 levels (r=0.215, p=0.006), while mean corpuscular volume
correlated negatively (r=-0.151, p=0.019). No significant associations were found with BMI (p=0.175), comorbidities
(p>0.05), or metformin/PPI use (p>0.05).

Conclusion: Low vitamin B12 levels were associated with specific dietary insufficiencies, constitutional and neurological
symptoms, and hematological indices. These findings highlight the need for heightened clinical awareness and integration
of dietary counseling within primary care. These findings highlight the need for targeted screening and interventions to
prevent deficiency in underprivileged populations.

Keywords. Cobalamin deficiency, B12 deficiency, macrocytic anemia, megal oblastic anemia, nutritional anemia, vitamin
B12 deficiency, Pakistan
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Vitamin B12 (Cobalamin) is an essential micronutrient
crucial for various physiological processes, hence its
deficiency leadsto awide array of clinical manifestations,
including hematological, dermatological and gastrointestinal
abnormalities, neurological impairment and cognitive decline.
The prevalence of vitamin B12 deficiency is common and
ismore frequent in low- and middle-income countries with
apoor or inadequate diet of animal foods.™? Risk factors for
its deficiency have been identified world over, such as old
age, vegetarian diet, inflammatory bowel disease,
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(PPI) and metformin.®*

In impoverished countries, insufficient dietary intake is a
significant cause of vitamin B12 deficiency.>® For example,
certain groups with reduced meat intake due to cultural or
societal factors have up to 86.5% vitamin B12 deficiency.’
Yet, due to variable and vague signs and symptoms, and a
high cost of screening, it is often unnoticed by clinicians.”
9

JBUMDC 2025; 15(4): 318-325

Page-318



Fakhrunnisa Waheed, Mohammad Minhaj, Nida Ghouri, Faridah Amir Ali, Muhammad Junaid Patel

Routine screening is not cost-effective, hence the prevalence
of vitamin B12 deficiency among healthy individuals in
Pakistan remains unknown. A large study conducted among
pregnant women found more than half of them to be vitamin
B12 deficient, with an association with gestational diabetes
mellitus (GDM).* Another study showed that 41.9% of
adolescents in a vulnerable group had vitamin B12
deficiency.® A study conducted in Karachi on diabetics
revealed vitamin B12 deficiency in 46.3% of patients, out
of which 18.4% were on metformin. This was supported by
another study that showed a 31% prevalence among
diabetics.™*> However, another study on another population
in Pakistan did not find correlation between vitamin B12
insufficiency and diabetes.”® Other studies found B12
deficiency to be associated with old age,* depression,*® and
dementia, with significant improvement in symptoms
following adequate vitamin B12 replacement.’® Despite the
deficiency is common in the Pakistani population, no
consistent correlation has been found among the risk factors
examined. Also, local studies have reported specific risk
factors among various vulnerable popul ations, multiple risk
factors have not been assessed in a single population. This
study therefore aims to determine the socio-demographic
factors, co-morbid ilInesses, medications, symptoms, weight,
dietary factors, various blood parameters and vitamin D
levelswith vitamin B12 insufficiency and deficiency among
an underprivileged population presenting to primary care
clinics at Indus Hospital and Health Network (IHHN) in
Karachi, Pakistan. Thefindings of this study could contribute
towards creating a screening model to detect early B12
deficiency and therefore lead to targeted interventions to
help reduce the burden of B12 deficiency and hence
associated morbidity in our population.

METHODOLOGY:

Thisisacross-sectional study conducted for ayear (2023),
in Family Medicine and Internal Medicine primary care
clinics, at Indus Hospital and Health Network (IHHN),
Korangi campus Karachi. IHHN isafreetertiary care health
network, catering to the underprivileged population
throughout the city. Adult patients who had serum vitamin
B12 levels checked within the past one week as advised by
the physician, were approached for consent to participate.
Patients with malabsorption syndrome, alcoholism, liver
disease, malignancies, inflammatory bowel disease, history
of gastric/intestinal resection, or those who were unable to
give consent (mentally incapacitated), pregnant females,
and bed-bound patients were excluded.

The sample size for this study was calculated to be 252
through WHO sample size calculator, using the prevalence
of vitamin B12 deficiency in adults 8.78%," margin of error
3.5% and confidence level 95%.

A structured questionnaire was administered to collect data.
The datawas collected by postgraduate medical trainees of

Family Medicine who were trained by the principal
investigator. This was completed as a one-on-one interview,
in an appropriate private setting. The questionnaire had 7
sections: sociodemographic information, self-reported co-
morbid illnesses, medication history, eating habits, body
mass index (BMI) and available |ab parameters. The BMI
(kg/m?) was calcul ated following the WHO standard
guidelines, categorized as underweight (<18.5), normal
weight (18.5-24.9) and overweight (=25.0).

Risk factors were compared among three groups based on
vitamin B12 levels as follows: Normal level: = 400 pg/ml,
vitamin B12 insufficiency (200-399 pg/ml) and deficiency
(< 200 pg/ml).2*®

Statistical Analysis: Collected data were analyzed on SPSS
version 26, a p-value of less than 0.05 was considered
significant. Means (SD) or median (IQR) is reported for
guantitative variables such as age, lab parameters and
anthropometric measure measurements on the basis of
normality. Normality was checked through Shapiro wilk
test. Frequency and percentage were reported for categorical
variables such as gender, co-morbid illnesses,
sociodemographic variables, symptoms, dietary factors and
vitamin B12 deficiency . The Mann-Whitney U test was
used to analyze differences in continuous variables between
independent groups. For categorical data, Chi-square test,
with the Fisher-exact test was applied in instances of small
sample sizes. After univariate analysis, Pearson correlation
was applied to determine alinear relationship between B12
and other quantitative variables such as blood parameters
and vitamin D.

Ethical Considerations: For conducting this research, we
adhered to the highest ethical standardsto ensuretheintegrity
and well-being of all participants. We obtained verbal
informed consent from each participant, with a clear
explanation of the study's purpose, procedures, and potential
risks. This study was approved by Institutional Review
Board (IRB) of Indus Hospital and Health Network (IRB
Number: IHNN_IRB_2022_06_005).

RESULTS:

The study included 252 participants with 71.4% females
and 28.6% males. The median age of the participants was
46 years (IQR: 35-56). Mgjority of females were housewives
(51%) and aquarter of males were retired. A quarter of the
participants were illiterate while almost 50% had not
completed 10" grade. There was no association of age groups
(p=0.170), gender (p=0.310), educationa status (p=0.63),
and working status (p=0.100) with vitamin B12 deficiency
or insufficiency.

Around one-third of participants were had a normal BMI,
one third were overweight, while 19.4% were obese and
13.5 % were under weight. There was no association of
BMI with vitamin B12 levels (p=0.175). (Figure 1)
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Among all participants, amost half (48%) were deficient
in vitamin B12, 43.7% had insufficiency, while only 8.3%
had anormal level. More than half (58.7%) had co-morbid
illnesses. Among these, 59.3% had hypertension, 43.4% had
diabetes, 19.3% had hypothyroidism, and 7.6% had
depression/anxiety. There was no significant difference
among distribution of co-morbid illnesses among participants
with normal, insufficient or deficient vitamin B12 levels
(Table 1) however, hypertension was the more common
among vitamin B12 insufficient as compared to deficient
patients but p value was not stetistically significant (p 0.617).
Cardiovascular diseases were most common (44.4%) in the
study population followed by hypertension (34.1) and
diabetes (25%).

Most common symptoms among patients with vitamin B12
insufficiency and deficiency included fatigue (79.5%),
weakness in muscles (73.2%), tingling/numbness (69%),
irritability (64.4%), and balance issues in walking (57.7%).
Decreased appetite (p 0.003) and weight loss (p 0.010)
were more common among participants with B12
insufficiency or deficiency than those with normal B12
levels.

There was no significant association found between vitamin
B12 levels and the use of medications, smoking status, or
other addictive behaviors, asindicated in Table-2. A trend
was observed among participants taking multivitamins, with
a higher proportion having normal vitamin B12 levels

Table 1: Association of demographic characteristics with vitamin B12 levels among patients

B12 Normal | B12 Insufficient | B12 Deficient Total |5\ que
N=21 N=110 N=121 N=252

Agein year
Median (IQR) 60(31-70) 47(35-57) 44(35-55) 46(35-56) 0.179'
Min-Max 17-80 15-80 15-81 15-81 '
Membersin household
Median (IQR) 6(5-10) 6(5-8) 5(4-7) 6(5-6) 0,106
Min-max 2-20 2-17 1-29 1-29 '
Numbers of children
Median (IQR) 5(2-6) 3(1-5) 3(1-4) 41-6) | oot
Min-max 0-10 0-10 0-10 0-13
Gender
Male 7(33.3) 26(23.6) 39(32.2) 72(28.6)
Female 14(66.7) 84(76.4) 82(67.8) 180(71.4) | 0.310
Total 21(100) 110(100) 121(100) 252(100)
Working Status
Employed 3(14.3) 2(1.8) 6(5) 11(4.4)
Housewife 11(52.4) 62(56.4) 56(46.3) 129(51.2)
Retired 3(14.3) 30(27.3) 33(27.3) 66(26.2) | 0.109"
Unemployed 4(19) 16(14.5) 26(21.5) 46(18.3)
Total 21(100) 110(100) 121(100) 252(100)
Education
Above Matric 7(33.3) 28(25.5) 25(20.7) 60(23.8)
Matric 7(33.3) 28(25.5) 37(30.6) 72(28.6)
Under Matric 2(9.5) 29(26.4) 30(24.8) 61(24.2) | 0.639"
Uneducated 5(23.8) 25(22.7) 29(24) 59(23.4)
Total 21(100) 110(100) 121(100) 252(100)
BMI status
Underweight 3(14.3) 13(11.8) 18(14.9) | 34(13.5)
Normal 10(47.6) 30(27.3) 45(37.2) 65(33.7)
Overweight 6(28.6) 46(41.8) 32(26.4) | 83(33.3)| 0.175t
Obese 2(9.5) 21(19.1) 26(21.5) | 49(19.4)
Total 21(100) 110(100) 121(100) | 252(100)

*P-value<0.05, T Mann Whitney U test, t Chi-square test, T Fisher-exact test
*Vitamin B12 Normal level: > 400 pg/ml, insufficiency (200-399 pg/ml) and deficiency (< 200 pg/ml)

JBUMDC 2025; 15(4): 318-325

Page-320



Fakhrunnisa Waheed, Mohammad Minhaj, Nida Ghouri, Faridah Amir Ali, Muhammad Junaid Patel

Table 2: Association of comorbidities with vitamin B12 levels among patients

B12 Normal | B12 I nsufficient | B12 Deficient Total P_val
N=21 N=110 N=121 N=252 -value
Cardiovascular Di No [ 10(47.6) 59(53.6) 71(58.7) 140(55.6) 05551
Yes| 11(52.4) 51(46.4) 50(41.3) 112(44.4)
Diabetes No [ 13(61.9) 79(71.8) 97(80.2) 189(75) 012t
Yes| 8(38.1) 31(28.2) 24(19.8) 63(25)
Hypertension No | 15(71.4) 69(62.7) 82(67.8) 166(65.9) 061
Yes| 6(28.6) 41(37.3) 39(32.2) 86(34.1)
Hypothyroidism No [ 19(90.5) 100(90.9) 105(86.8) | 224(88.9) 0501
Yes| 2(9.5) 10(9.1) 16(13.2) 28(11.1)
Stroke History No [ 21(100) 108(98.2) 119(98.3) | 248(98.4) it
Yes| 0(0) 2(1.8) 2(1.7) 4(1.6)
Depresson/Anxiety No | 20(95.2) 103(93.6) 118(97.5) | 241(95.6) 0267t
Yes| 1(4.8) 7(6.4) 3(2.5) 11(4.4)
Coronary Artery Di No [ 19(90.5) 109(99.1) 116(95.9) | 244(96.8) 0,065t
Yes| 2(9.5) 1(0.9) 5(4.1) 8(3.2)
Others No [ 14(66.7) 102(92.7) 109(90.1) | 225(89.3) 0,002+
Yes| 7(33.3) 8(7.3) 12(9.9) 27(10.7)

compared to those with B12 insufficiency and deficiency
(47.6%, 29.1%, and 25.6% respectively, P=0.086) (Table-
2). Results also indicated a significant association between
dietary habitsand vitamin B12 levels, with ahigher proportion
of normal B12 patients among those consuming
multivitamins, red meat and egg (2-3 times per week).
Majority of vitamin B12 deficient patients were those who
do not drink milk (Table -3).

The correlation between age and various blood parameters,
with B12 levels was computed. Age showed aweak positive
correlation with B12 levels (r = 0.091), indicating a slight
tendency for B12 levels to increase with age, though
gtatistically not significant (p = 0.148). Conversely, vitamin
D exhibited a moderate positive correlation with B12 levels
(r = 0.215) (p = 0.006) (Figure 2). Hemoglobin showed a
weak positive correlation with B12 levels (r = 0.100) but
statistically insignificant (p = 0.121). Mean corpuscular
volume (MCV) levels had a gtatistically significant negative
correlation with B12 levels (r = -0.151) (p = 0.019). However,
mean corpuscular hemoglobin concentration (MCHC)
exhibited no correlation with B12 levels (r = 0.007) (p =
0.917). Overall, while some blood parameters showed
significant associations with B12 levels, others exhibited
weak or negligible correlations, suggesting varied
relationships between B12 levels and various blood
parameters.

DISCUSSION:
This study reports an alarmingly high frequency of vitamin
B12 deficiency and insufficiency among patients whose

B12 levels were requested by the physicians. B12 levels
were below normal among 91.6 % of the patients; while

48% had documented deficiency of the micronutrient. Low
B12 levels have also been reported in various other studies
conducted in specific groups in Pakistan.®'*? The
exceptiondly high frequency of B12 deficiency in our study
is likely, because only patients who were requested by
physicians to have their B12 levels checked due to high
suspicion of deficiency, were included.

Vitamin B12 plays an important role in various bodily
functions; therefore, its deficiency is marked by several
symptoms. Lack of energy, weaknessin muscles, irritability,
numbness/tingling and trouble walking were the most
reported patient complaints. These symptoms match the
findings reported by Wolfenbiittel and colleagues,® who also
found improvement in these symptoms post cobalamin
therapy for 6 months. Weight loss (56%) was also asignificant
among the insufficient and deficient group, and it is one of
the known gastrointestina manifestations of low B12 levels.®
Hence, it isworth reiterating the importance of recognizing
these symptoms earlier in at-risk groups.

Our study reports an interesting positive relationship between
vitamin D and vitamin B12 levels. As majority of the
participants were females, preexisting low vitamin D levels
due to less consumption of dairy products and decreased
sun exposure in females in our population could provide an
explanation for this result.%* This relates to the findings of
Karabayir et.al which also conclude that vitamin D deficiency
could be common in vitamin B12 deficient patients.® More
comprehensive studies are needed to reveal the relationship
between vit B12 and vit D deficiency.

Vitamin B12 deficiency is a known cause of macrocytic
anemia,® and our study supported this association. MCV
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Table 3: Association of symptoms with vitamin B12 levels among patients

B12 Normal | B12 Insufficient | B12 Deficient Total P.value
N=21 N=110 N=121 N=252
Yes 12(60) 80(73.4) 83(68.6) 175(70)
Muscle Weakness No 7(35) 25(22.9) 36(29.8) 68(27.2) | 0.397t
Sometimes | 1(5) 4(3.7) 2(1.7) 7(2.8)
Yes 14(70) 53(48.2) 42(34.7) 109(43.4)
Dyspepsia No 4(20) 46(41.8) 68(56.2) 118(47) | 0.018*%
Sometimes |  2(10) 11(10) 11(9.1) 24(9.6)
Yes 14(70) 46(41.8) 52(43) 112(44.6)
Numb or tingling feeling in hands | No 4(20) 57(51.8) 63(52.1) 124(49.4) [ 0.102
Sometimes | 2(10) 7(6.4) 6(5) 15(6)
Yes 15(75) 51(46.4) 72(59.5) 138(55)
Trouble walking No 5(25) 51(46.4) 49(40.5) 105(41.8) | 0.003*t
Sometimes |  0(0) 8(7.3) 0(0) 8(3.2)
Yes 7(35) 24(21.8) 27(22.3) 58(23.1)
Nausea No 11(55) 75(68.2) 87(71.9) 173(68.9) | 0.425t
Sometimes | 2(10) 11(10) 7(5.8) 20(8)
Yes 14(70) 32(29.4) 48(39.7) 94(37.6)
Decreased appetite No 5(25) 75(68.8) 70(57.9) 150(60) | 0.003*t
Sometimes | 1(5) 2(1.8) 3(25) 6(2.4)
Yes 7(35) 40(36.7) 64(53.8) 111(44.8)
Weight loss No 13(65) 69(63.3) 53(44.5) 135(54.4) | 0.022*t
Sometimes | 0(0) 0(0) 2(1.7) 2(0.8)
Yes 15(75) 65(59.6) 74(61.7) 154(61.8)
Irritability No 4(20) 36(33) 43(35.8) 83(33.3) | 0.317t
Sometimes |  1(5) 8(7.3) 3(25) 12(4.8)
Yes 19(95) 85(78) 86(71.7) 190(76.3)
Fatigue No 1(5) 23(21.1) 33(27.5) 57(22.9) | 0.14t
Sometimes | 0(0) 1(0.9) 1(0.8) 2(0.8)
Yes 10(50) 20(18.3) 18(15) 48(19.3)
Diarrhea No 9(45) 76(69.7) 93(77.5) 178(71.5) | 0.01*t
Sometimes | 1(5) 13(11.9) 9(7.5) 23(9.2)
Yes 6(28.6) 8(7.3) 9(7.6) 23(9.2)
Smooth and tender tongue No 15(71.4) 99(90.8) 108(90.8) 222(89.2) | 0.061
Sometimes | 0(0) 2(1.8) 2(1.7) 4(1.6)
Yes 8(38.1) 46(42.2) 56(46.7) 110(44)
Fast heart rate No 13(61.9) 46(42.2) 52(43.3) 111(44.4) | 0.1821
Sometimes | 0(0) 17(15.6) 12(10) 29(11.6)
Yes 3(14.3) 10(9.1) 9(7.5) 22(8.8)
Reduced Smell No 17(81) 97(88.2) 110(91.7) 224(89.2) | 0.3461
Sometimes | 1(4.8) 3(2.7) 1(0.8) 5(2)
Yes 12(57.1) 36(33) 31(25.8) 79(31.6)
Forgetfulness No 7(33.3) 58(53.2) 83(69.2) 148(59.2) | 0.004*1
Sometimes | 2(9.5) 15(13.8) 6(5) 23(9.2)

*P-value<0.05, 1 Mann Whitney U test, t Chi-square test, T Fisher-exact test
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Table 4: Association of medications and smoking with vitamin B12 levels among patients

B12 Normal | B12 Insufficiency | B12 Deficiency | Total P_value
N=21 N=110 N=121 N=252
Use of Proton Pump Inhibitors
Yes 3(15) 12(11.1) 6(5.2) 21(8.6)
No 17(85) 96(88.9) 109(94.8) 222(91.4) | 0.168"
Tota 20(100) 108(100) 115(100) 243(100)
Use of Metformin
Yes 5(62.5) 19(61.3) 14(58.3) 38(60.3)
No 3(37.5) 12(38.7) 10(41.7) 25(39.7) 1.000"
Tota 8(100) 31(100) 24(100) 63(100)
Currently on Pregabalin/ Duloxetine
Yes - 5(4.7) 1(0.9) 6(2.5)
No 19(100) 102(95.3) 113(99.1) 234(97.5) | 0.493f
Total 19(100) 107(100) 114(100) 240(100)
Smoke Cigarettes (at least once aday for amonthin the last 1 year)
Yes 1(4.8) 2(1.9) 4(3.3) 7(2.8)
No 20(95.2) 106(98.1) 116(96.7) 242(97.2) | 0.279"
Tota 21(100) 108(100) 120(100) 249(100)
Use of Tobacco on regular basis
Yes - 13(11.8) 14(11.6) 27(10.7)
No 21(100) 97(88.2) 107(88.4) 225(89.3) | 0.525'
Tota 21(100) 110(100) 121(100) 252(100)
Use Beetle nut
Yes 3(14.3) 17(15.5) 20(16.5) 40(15.9)
No 17(81) 91(82.7) 89(73.6) 197(78.2) 0.109"
Sometimes 1(4.8) 2(1.8) 12(9.9) 15(6)
Total 21(100) 110(100) 121(100) 252(100)

increased as B12 levels decreased, indicating a negative
correlation between the two parameters.

Adequate vitamin B12 can be obtained through diets rich
in this micronutrient, such as red meat and milk. Therefore,
certain groups who avoid these sources due to cultural,
religious, or financial reasons are more at risk of developing
B12 deficiency. We found that 72% of those who do not
drink milk, and 49.6% of those who consumed red meat
less than once per week or consumed no red meat at all had
documented vitamin B12 deficiency. Our findings are in
line with the report of Bacha and colleagues,® who reported
reduced diversity in food sources and reduced milk
consumption in the Pakistani population.

There was no correlation of BMI or co-morbid illnesses
with vitamin B12 levels, however the frequency of patients
with known cardiovascular diseases, hypertension and
diabetes among our study population was 44%, 34% and
25% respectively. These numbers are concerning especially
in a population with meager resources and heath care access,
and warrants a need for nationwide awareness and
interventions to screen and prevent non-communicable
diseases.

Further there was no correlation of B12 deficiency with
medication usage (metformin and proton pump inhibitors)
(PPI) in our results. This is surprising as vitamin B12
deficiency isawell-known side effect of these medications.
A possible explanation could be that the duration and dosage
of metformin or PPl use were not systematically recorded
in our study, and deficiency risk increases with long-term
or high-dose exposure. Moreover, B12 deficiency is
multifactorial and may be influenced by dietary patterns,
mal absorption, age, or co-morbid conditions, which may
have masked any direct association with these medications
in our sample. Additionally, the relatively small number of
participants with normal vitamin B12 levels could have
further diluted the association of variables.

CONCLUSION:

This study underscoresthe clinical importance of recognizing
vitamin B12 deficiency in underprivileged primary care
populations. Dietary insufficiency and nonspecific symptoms
remain key challenges, whilelaboratory correlations highlight
the complexity of its detection. Although limited by selection
bias and lack of generalizability, the findings emphasize the
need for greater clinical awareness, integration of dietary
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Table 5: Association between the use of multivitamins and dietary intake with vitamin

B12 levels among patients

B12 Normal | B12 Insufficiency | B12 Deficiency |  Total P.value
N=21 N=110 N=121 N=252
Use of Multivitamins (for last 3 months)
Yes 10(47.6) 32(29.1) 31(25.6) 73(29)
No 11(52.4) 78(70.9) 90(74.4) 179(71) | 0.086"
Total 21(100) 110(100) 121(100) 252(100)
Use of Red Meat
Not at all 8(38.1) 23(20.9) 21(17.4) 52(20.6)
L ess than once aweek 3(14.3) 36(32.7) 39(32.2) 78(31)
At |east once aweek 2(9.5) 24(21.8) 35(28.9) 61(24.2) | 0.072"
2-3 times per week 8(38.1) 23(20.9) 25(20.7) 56(22.2)
Almost daily - 4(3.6) 1(0.8) 5(2)
Total 21(100) 110(100) 121(100) 252(100)
Use of Egg
Not at all 6(28.6) 40(36.4) 38(31.4) 84(33.3)
Less than once aweek 3(14.3) 27(24.5) 26(21.5) 56(22.2)
At least once aweek 2(9.5) 18(16.4) 26(21.5) 46(18.3) 0.338"
2-3 times per week 8(38.1) 16(14.5) 20(16.5) 44(17.5)
Almost daily 2(9.5) 9(8.2) 11(9.1) 22(8.7)
Total 21(100) 110(100) 121(100) 252(100)
Use of Milk on adaily basis
Not at all 12(57.1) 63(57.8) 87(72.5) 162(64.8)
L ess than once aweek 2(9.5) 9(8.3) 8(6.7) 19(7.6)
At least once aweek 2(9.5) 13(11.9) 8(6.7) 23(9.2) 0997
2-3 times per week - 10(9.2) 7(5.8) 17(6.8)
Almost daily 5(23.8) 14(12.8) 10(8.3) 29(11.6)
Total 21(100) 109(100) 120(100) 250(100)

Table 6: Correlation of Vitamin B12 with Vitamin D

R-Vaue
0.215

p-value
0.006

Vitamin D

counseling, and development of cost-effective screening
strategies in primary care to enable earlier diagnosis and
management

LIMITATION:

Our study was limited to patients presenting to the primary
care clinics of asingle charitable hospital, which restricted
recruitment primarily to individuals from low or lower
middle income groups, thereby reducing the generalizability
of the findings. In addition, the inadequate number of
participants with normal vitamin B12 levels (control group)
prevented us from conducting a case-control study, which
would have been a more suitable design. Lastly, due to
limited funds for testing B12 levels according to study
protocol, we were only able to include patients who had
already been advised by their physicians to undergo B12
level assessment, hence the actual prevalence could not be

calculated and the frequency of abnormal
exaggerated.
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ABSTRACT

Objectives: The primary objectives of this study were to establish the frequency of caesarean sections conducted during
the second stage of labour, identify the reasons leading to this intervention, and evaluate the maternal and fetal outcomes
associated with second-stage caesarean deliveries.

Study Design and Setting: Cross sectiona study in Combined Military Hospital Abbottabad.

Methodology: After approval from ethical committee, this study was conducted from 1% January 2024 to 30" June 2024.
Via non-probability consecutive sampling, pregnant women between ages 20-45 years, with a singleton pregnancy, and
gestation age greater than 37 weeks were included. The study evaluated indications for caesarean section, preoperative
instrumentation, intraoperative complications (uterine incision extension, haemorrhage, atonic post-partum haemorrhage),
and postoperative complications (wound infection, febrile illness, and neonatal morbidity and mortality).

Results: There were a total of 1195 deliveries over the research period. 642 (54%) babies born via cesarean section.
Amongst these, 25 (3.8%) cesarean sections were performed in the second stage. The most common indication for second-
stage CSin the present study was non-progress of labour (36%). Among women undergoing second-stage CS, the most
common maternal complication was atonic PPH (32%), followed by blood transfusion (28%). In our study, there was no
case of maternal and neonatal deaths. For neonates, the most common causes of NICU admission were RDS (36%) and
HIE (32%)

Conclusion: Several intra-operative maternal problems and neonatal morbidity are linked to cesarean sections that are
performed during the second stage of labour.

K ey words: Caesarean Section, Fetal Health,"Labor Stage, Second”, Preghancy Outcome, Fetomaternal Outcome, Maternal
Health, Obstetric procedures.
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advances in surgical safety, anaesthesia, improved
postoperative care, and a reduction in instrumental vaginal
deliveries®. Despite these improvements, CS continues to
carry greater risks of maternal complications compared to
vagina birth, particularly when performed in the later stages
of labour?. The timing of a CSis critical: when performed
during the second stage of labour, both maternal and neonatal
risksincrease due to technical and clinical challenges unique
to this period 3.

A second-stage caesarean section is defined as a CS
performed after the cervix has become fully dilated, usually
following afailed vaginal delivery attempt or the emergence
of complications that rule out a safe vaginal birth*>. The
incidence of second-stage CS has grown, with recent data
showing an increase from 0.9% to 2.2% in some populations,
highlighting a concerning trend in contemporary obstetric
practice .
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Many factors contribute to this rise, including a lack of
experience among junior staff in making decisions during
advanced labour and limited proficiency in assisted vagina
delivery ©. According to the Royal College of Obstetricians
and Gynaecologists (RCOG), 6% of primary CS are
performed at full dilatation, and in half of these, no prior
attempt was made at instrumental vaginal delivery. The
presence of experienced obstetricians is therefore crucial,
asthe absence of skilled personnel can result in unnecessary
surgeries and increased maternal and neonatal morbidity ’.

Performing a CS at full cervical dilatation presents several
technical challenges “. Delivering a deeply engaged fetal
head may require specialized techniques such as the
Patwardhan or push methods, both of which add to operative
complexity and risk *. Second-stage CS are associated with
higher maternal morbidity, including uterine angle extensions,
postpartum haemorrhage (PPH), and longer operative times.
Additional complications such as bladder injuries and
postoperative fevers are also more frequently observed 8.

Neonates delivered by second-stage CS a so face increased
risks, including a higher likelihood of admission to neonatal
intensive care units (NICU), fetal acidemia, and extended
NICU stays. Low Apgar scores and abnormal fetal heart
rate patterns are more common in this group °. This
underscores the importance of prompt and expert decision-
making to minimise risks for both mothers and neonates.

Non-progression of labour is the most common indication
for second-stage CS, with fetal distress and obstructed labour
also frequently cited. These indications are consistently
associated with adverse maternal and neonatal outcomes,
reinforcing the need for diligent perioperative management.

Technical difficulties during second-stage CS, such as
unintentional uterine incision extensions and increased risk
of infection and bleeding, are well documented. Speciaized
delivery techniques are often necessary, but they bring their
own set of risks, including increased operative time and
postoperative complications .

Theimpact on neonatal outcomesis notable, with respiratory
distress syndrome (RDS) and hypoxic-ischemic
encephalopathy (HIE) being the leading causes of NICU
admission among babies delivered by second-stage CS.
These conditions carry significant short- and long-term
health implications.

Finally, the rising incidence of second-stage CS poses
challenges for healthcare systems, including increased
hospital stays, resource use, and costs *°. Women undergoing
these procedures are more likely to experience slower
recoveries, a higher incidence of wound infections, and
delays in returning to daily activities **. Thus, access to
skilled obstetric and neonatal care is critical, as timely
interventions and expert management play a key rolein
reducing the risks associated with second-stage CS.

METHODOLOGY:

This cross-sectional was conducted at atertiary care hospital
Abbottabad from 1% January 2024 to 30" June 2024. Ethical
approval was obtained from the institutional review board
viathe letter Number (File No.CMH-Atd-ETH-157-Gyne-
24) and the informed consent was collected form all
participants. Sample size was calculated through non-
probability consecutive sampling technique. Inclusion
criterion encompassed pregnant women between ages 20-
45 years with a singleton pregnancy, and gestation age
greater than 37 weeks. Exclusion criterion encompassed
pregnancies with a documented medical condition present
before conception, pregnancies characterized by significant
foetal malformations and restricted fetal growth, preterm
and multiple pregnancy cases. After the informed consent
from the eligible participants, demographics and clinical
details were recorded using a predesigned Performa. The
study evaluated indications for caesarean section, preoperative
instrumentation, intraoperative complications such as uterine
incision extension, haemorrhage, and atonic post-partum
haemorrhage (PPH), as well as postoperative complications
including wound infection, febrile iliness, and neonatal
morbidity and mortality. SPSS version 21 was utilized to
analyse the data. Continuous variables were presented as
mean and standard deviation, while categorical data was
represented as frequency and percentage.

RESULTS

During the research period, there were a total of 1,195
deliveries. Of these, 642 (54%) were caesarean sections,
and 25 (3.8% of caesarean cases) were performed during
the second stage of labour.

The primary indications for opting for caesarean section in
these second-stage cases are presented in Figure 1. Maternal
complications observed during the study are summarised in
Table 1. Importantly, there were no maternal deaths recorded.

Among notable complications, one patient devel oped a broad
ligament haematoma requiring a peripartum hysterectomy.
Another patient experienced uterine rupture during the
second stage of labour, necessitating an emergency caesarean
section; this patient subsequently developed a pulmonary
embolism post-operatively, which was managed
conservatively, resulting in favourable outcomes for both
mother and infant.

Fetal outcomes following second-stage lower segment
caesarean section (LSCS) are detailed in Table 2, with no
neonatal deaths or stillbirths reported. Demographic and
clinical variablesfor all study participants are presented in
Table 3. All data analyses were performed using SPSS
version 21.

DISCUSSION

In recent years, both global and national rates of caesarean
sections (CS) have increased, particularly at full cervical
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dilatation, raising concerns about maternal and neonatal
health. Thistrend is driven by factors such as medicolegal
pressures, maternal and fetal morbidities linked to
sociodemographic factors, and more frequent instrumental
interventions. In Pakistan, CS rates rose from 3.2% in 1990

Figure: 1 Indications of second Stage LSCS

Obstructed
Labour

M econium-
stained liquor

Dilatation

Arrest of
descent
Non-progress
of labour

Table 1: Maternal complications

Maternal Complications N (%)
Atonic PPH 8 (32%)
Uterine Incision Extension 2 (8%)
Postoperative Fever 3 (12%)
Wound Infection Requiring Re-suturing | 3 (12%)
Maternal Death 0

Bowel Or Bladder Injury 1 (4%)
Blood Transfusion Required 7 (28%)
Blood Stained Urine 1 (4%)

Table 2: Perinatal complications

Perinatal complications N (%)
Meconium stained liquor 3 (12%)
Apgar score <7 at 5min 5 (20%)
Neonatal deaths 0
Stillbirth 0
Respiratory distress (RDS) 9 (36%)
Hypoxic-ischaemic encephalopathy (HIE) | 8 (32%)

Table 3: Sociodemographic Profile

Variables N (%)
AGE
Age (years) 28.45+4.4
20-30 years 15 (60%)
31-40 years 8 (32%)
Above 40 years 2 (8%)
PARITY
Primiparous 17 (68%)
Multiparous 8 (32%)
LABOUR
Induced 17 (68%)
Spontaneous 8 (32%)
Labour duration 7.43+2.3

to 19.6% in 2018, reflecting shiftsin clinical practice and
a higher incidence of high-risk pregnancies at tertiary
hospitals. Our hospital reported a CS rate of 54%, exceeding
national averages, and 3.8% at full dilatation, higher than
rates documented in Sudan. These increases are linked to
the complexity of cases referred from catchment areas.
Recent studies indicate that the growing use of advanced
diagnostic technologies has contributed to earlier detection
of potential complications, influencing decisions towards
€l ective caesarean sections. Additionally, emerging evidence
suggeststhat patient preference and evolving cultural attitudes
about childbirth play an increasing role in the rise of CS
rates. Researchers are al so exploring the long-term impacts
on maternal health and subsequent pregnancies, which may
prompt the development of revised guidelines to optimise
outcomes for mothers and infants.Caesarean sections
performed during the second stage of labour are technically
more challenging due to changes in pelvic anatomy, such
as widened and stretched muscles and ligaments, as the baby
descends. This makes extraction more difficult, increasing
the risk of maternal and neonatal complications like severe
bleeding,

pelvic tissue trauma, and injuries to the baby. The higher
CSrate at our hospitd islikely becauseit serves asareferral
centre for alarge, remote areawith limited medical facilities,
and may also reflect more cases of arrested labour or failed
l[abour induction.

Maternal complications that have been associated with
second-stage CS, are well-documented, and include a higher
incidence of postpartum haemorrhage (PPH), bladder injury,
uterine rupture, infection, and prolonged hospital stay.*>®
In our study we have found that, atonic PPH was the most
common maternal complication, which was observed in
32% of cases. Thisrate was lower in comparison to arate
of 47.5% which was shown by Mamoona et al ** and
comparable to rate of 25% cases suffering from atonic PPH
as published by Anushaet al in their study (materanal /fetal
outcome)™® The difference in rate here can be attributed to
the fact that institutional policies are strict in our setup
mandating regular follow ups and better staff to patient
ratio.’® In our study blood transfusion which was done in
28% of patients after the CS, which is significantly more
than the value of 8.2% posted in the study by Omer Mander
in Sudan, in 15.38% of patients in study by Bijal in India,
and less than a value of 73.8% shown by Seval Yilmaz in
Turkey."819 In our setting we postulate this increased rate
of blood products transfusions to the fact, that most of our
patients who required CS, are referred cases with history of
poor handling in the periphery which is concurrence to a
short communication published by Noore Saba.® In our
study we observed that postoperative fever and wound
infection were manifested in 12% of cases respectively,
figures that were slightly less than a value of 24.1%
occurrence rate shown by Nasreen in her study.?* Again we
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postulate this betterment to the fact that our setup has strict
protocols and mechanisms that ensure implementation of
these protocols as well.

Nexus, performing a CS during the second stage has its
association with maternal morbidity owing to the
manoeuvrability required for extraction of adeeply engaged
foetal head.’ Owing to this extensive handling of the pelvic
areaduring the CSwe observed that uterineincision extension
was observed in 8% of cases which isless as compared to
arisk of 58.5% and 54.2% as published by Gilad Karawani
and Renanaet al.?2 This significant difference may be due
to the reason that both these studies were conducted over
aspan of 5 years and had abigger proportion of the patients
were involved in the studies. Other possibilities, may due
to the employment of the extensive obstetrical team that
handles such casesin our setup and the bulk of the patients
areregular booked due to ingtitutional policies. Nonetheless,
the risk of complications remains substantial, and careful
preoperative assessment and planning are essential
highlighting the urgency and complexity of decision-making
in the second stage of labor, where timely intervention is
critical to prevent adverse outcomes for both mother and
baby.

The impact of second-stage CS on neonatal outcomes is
equally significant. Studies consistently report a higher rate
of neonatal intensive care unit (NICU) admissions, birth
asphyxia, and respiratory distress among infants delivered
by second-stage CS compared to those delivered by first-
stage CS.” We report diagnosed neonatal admissions with
percentages of, 36% admissions with respiratory distress
syndrome, 32% with hypoxic ischemic encephal opathy,
20% with APGAR score of <7 and 12% with meconium-
stained labour. These results are in comparison to the data
published by Ahazeej who has reported a neonatal admission
rate of 30% with birth asphyxia, 40% with meconium
aspiration and 8.3%/10% for TTN and Grunting.* Similarly,
the study conducted by Anusha demonstrated that neonatal
admissions consisted of birth asphyxia with 16.66%,
respiratory distress with 41.66% and meconium aspiration
with 25 % of cases.™® Neonatal outcomes are affected by the
timing and circumstances of CS. Therisk of birth asphyxia,
respiratory distress, and NICU admission is significantly
higher in second-stage CS cases, reflecting the challenges
related with delivering a deeply engaged fetal head and the
potential for intraoperative hypoxia.”® In our study, the
absence of stillbirths and neonatal deaths is a noteworthy
finding and may, in large part, be credited to the presence
of timely and effective neonatal resuscitation protocols, as
well astheimmediate availability of neonatal intensive care
services. These factors likely played a critical role in
stabilizing compromised neonates who were delivered during
the particularly high-risk period of the second stage of labour.
The presence of trained neonatol ogists, rapid assessment at
birth, and access to advanced supportive care such as

mechanical ventilation, intravenous therapy, and continuous
monitoring likely contributed to the favourable short-term
outcomes observed in our cohort. While our institution’s
preparedness and efficient neonatal care may have mitigated
the most severe consequences, the possibility of significant
neonatal morbidity persists. In this context following were
some limitations that have been identified in the study.

Limitations of the study.

1. Single center design: since the study has been performed
in only oneingtitute and with apeculiar clientele the results
cannot be generalized in other settings particularly catering
for the resources available at our center.

2. Cross-sectional study design: in order to get an elaborate
data about the maternal and foetal outcomes, extensive
studies with long term follow ups are necessitated.

3. Small sample size: during the study period available only
25 patients had a caesarean delivery in the second stage
which does not permit a robust statistical analysis.

In conclusion, CS performed in the second stage of labor is
associated with increased maternal and neonatal morbidity,
including higher rates of postpartum hemorrhage, infection,
and NICU admission.” The technical difficulty of the
procedure and the altered pelvic anatomy at this stage
contribute to these risks, underscoring the need for skilled
obstetric care and timely intervention.? The findings from
our study and its comparison with available data, highlight
the importance of careful decision-making, preoperative
planning, and postoperative care in optimizing outcomes
for both mother and baby.

CONCLUSION

Second-stage caesarean sections comprised 3.8% of all
procedures, mainly due to non-progress of labour, and were
linked to maternal and fetal complications. The findings
stress the need for expert obstetric judgment, careful use of
instrumental delivery, and diligent perioperative care to
improve outcomes in this high-risk group.
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ABSTRACT

Objective: To determine outcomes of endoscopic varicea band ligation (EVBL) for esophageal varices (EV) in children
presenting to atertiary childcare hospital of Pakistan.

Study Design and Setting: A prospective observational cohort study was conducted at the Department of Pediatric
Gastroenterology, The Children’s Hospital and Institute of Child Health, Faisalabad (June 2023-March 2025).

M ethodology: Children aged 2—-16 years with endoscopically confirmed EV scheduled for EVBL were analyzed. Baseline
demographics, EV grade, and etiology were recorded. Follow-up endoscopies were performed at 4-week intervals. Outcomes
included number of sessions, grade reduction, obliteration, and rebleeding. Data were analyzed using SPSS v26 with p=0.05
considered significant.

Results: In atotal of 97 children, the median age was 11 years (interquartile range: 8-13 years), while 51.5% children were
female. Endoscopic grading showed Grade l11, and 1V varices in 67% cases. The mean follow-up was 8.8+2.6 months.
Variceal grade reduction was achieved in 93.8%, and complete obliteration in 87.6%. One or two EVBL sessions were
sufficient in 82.4%; 17.5% required =3. Rebleeding occurred in 8.2%, with no mortality. Higher-grade varices significantly
required more sessions (p=0.0332), though other outcomes showed no significant grade-wise association.

Conclusion: EVBL isasafe, well-tolerated, and effective modality for the management of EV in children.
Keywords: Children, esophageal varices, endoscopic variceal band ligation, hematemesis, melena
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INTRODUCTION

Upper gastrointestinal (Gl) bleeding is a critical clinical
entity that requires prompt evaluation and management,
particularly when associated with portal hypertension and
esophageal varices (EV). In adults, the incidence ranges
between 50 to 150 per 100,000 annually, making it a
commonly encountered emergency.® In contrast, upper Gl
bleeding is relatively uncommon in children, with global
estimates suggesting an annual incidence of only 1 to 2
cases per 10,000 pediatric patients.>® This rarity, coupled
with differencesin anatomy, physiology, and etiology between
adults and children, makes pediatric upper Gl bleeding a
unique diagnostic and therapeutic challenge.*

In the pediatric population, hematemesis, melena, and signs
of hemodynamic instability are classic presenting symptoms.
The differential diagnosis is broad, ranging from mucosal
lesions such as gastritis or esophagitis, to coagulation
disorders, prolapse gastropathy, and esophageal varices.*
Esophageal varices, in particular, are dilated submucosal
veinsthat develop asaresult of sustained portal hypertension,
most commonly secondary to chronic liver disease (CLD)
or extrahepatic portal vein obstruction. A recent local study
from Pakistan estimated the prevalence of chronic liver
disease in children to be 1.6%,? highlighting the potential
disease burden in resource-limited settings where late
presentation is not uncommon.
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The management of variceal bleeding in children requires
a structured approach, beginning with hemodynamic
stabilization, pharmacol ogic therapy, and supportive measures
including blood transfusion if necessary.® Laboratory
investigations, including complete blood count, liver and
renal function tests, and coagulation profile, play an integral
rolein theinitial workup and risk stratification.> However,
upper Gl endoscopy remains the cornerstone of diagnosis
and treatment. Ideally performed within 12 to 24 hours of
presentation depending on clinical stability, endoscopy
allows for both localization of bleeding and definitive
intervention.® Endoscopic variceal band ligation (EVBL)
has emerged as the first-line endoscopic therapy for
esophaged varices dueto itshigh efficacy, lower complication
rates, and repeatability, particularly in pediatric patients
where sclerotherapy carries higher risks of ulceration and
stricture formation. Nonetheless, most guidelines, including
the recent 2021 update from the British Society of Pediatric
Gastroenterology, Hepatology and Nutrition (BSPGHAN),
have acknowledged alack of robust, high-quality pediatric
datato guide practice.®

The available literature shows wide variability in EVBL
outcomes among children. For instance, one study reported
a 100% obliteration rate with 1-4 sessions of EVBL but
noted a high rebleeding rate of 60%.” Another study observed
rebleeding in 64.1% of cases during the follow-up period.?
In contrast, a more favorable study found no rebleeding
after the first session, with grade reduction of varicesin
56.4% of patients and complete obliteration in 28.2%.° These
disparities may be attributed to differences in patient
populations, operator experience, underlying disease etiology,
and duration of follow-up.

In the adult population, EVBL has been extensively validated
as asafe and effective intervention.” However, in children,
the evolving nature of guidelines, differences in disease
spectrum, and variable responses necessitate more targeted
pediatric research. Understanding the number of sessions
required, the timeline for obliteration, and risk of
complications such as rebleeding is vital for developing
standardized protocol s that can guide both acute management
and long-term surveillance. This study was therefore designed
to evaluate the frequency and pattern of outcomes following
EVBL in children with esophagedl varices, with a particular
emphasis on real-world data from atertiary pediatric center
inalow- to middle-income country setting. Disease etiologies
in children such as extrahepatic portal vein obstruction,
congenital hepatic fibrosis, and metabolic liver diseases
differ significantly from those seen in adults, potentially
influencing treatment response and outcomes. By
systematically analyzing a prospectively followed cohort,
this study aimsto fill this gap by providing detailed evidence
on procedural success, complications, rebleeding rates, and
the number of sessions required for variceal obliteration.
The findings are expected to inform the development of

locally relevant protocols, guide resource alocation, and
aid pediatric gastroenterol ogists and hepatol ogistsin decision-
making regarding endoscopic surveillance and intervention.
Ultimately, the study aspires to enhance the safety,
effectiveness, and consistency of care for children with
esophageal varices in similar clinical settings.

METHODOLOGY

A prospective observational cohort study was conducted at
the Department of Pediatric Gastroenterology, The Children’s
Hospital and Institute of Child Health, Faisalabad, from
June 2023 to March 2025. Ethical approval was obtained
from the institutional review board prior to the
commencement of the study (Ref. No. 59-60, dated: 15-05-
2023). Informed written consents were obtained from parents
or legal guardians of al eligible participants. The inclusion
criteria were children of either gender, aged 2-16 years,
diagnosed with EV and scheduled to undergo EVBL.
Diagnosis of esophageal varices was confirmed on upper
Gl endoscopy performed by a consultant pediatric
gastroenterologist.* Children were excluded if they had a
previous history of EVBL or endoscopic sclerotherapy,
presence of gastric varices, an international normalized ratio
(INR) greater than 1.8, or platelet count below 50,000/mmg.
A sample size of 97 was cd culated using the OpenEPI online
sample size calculator, with a 95% confidence level, 8%
margin of error, and anticipated rate of variceal obliteration
of 79.8%." Sampling was performed using a non-probability
consecutive technique.

Basdline demographic and clinical dataincluding age, gender,
residence, presenting symptoms, and etiology of varices
were recorded. All patients underwent EVBL under sedation
according to institutional protocol. The grade of EV (1-1V)
was assessed endoscopically at the time of the first session,
using the Paquet classification system. Follow-up endoscopy
was scheduled at four-week intervals to assess for grade
reduction and obliteration. EVBL was repeated as required
based on endoscopic findings. The number of sessions, time
to obliteration, and any adverse events were recorded.
Rebleeding was defined as recurrence of hematemesis or
melena after initial EVBL, and was further categorized into
early (within two weeks of the procedure) and late (beyond
two weeks)."® All patients were scheduled for follow-up
endoscopy at four-week intervals until variceal obliteration
was achieved. Compliance with follow-up was actively
monitored through reminder phone calls and counseling of
parents/guardians at discharge. Children who missed their
scheduled follow-up were contacted and motivated to attend
subsequent visits to minimize loss to follow-up. A special
form was designed to record all relevant study data throughout
the study period.

Dataanalysis was conducted using IBM-SPSS, version 26.0.
Quantitative variables such as age, and follow-up duration
were reported as meantstandard deviation (SD) or median
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and interquartile range (IQR), while categorical variables
such as gender, variceal grade, and EVBL outcomes were
expressed as frequencies and percentages. The Chi-square
test was applied for comparison of categorical data, with a
p-value = 0.05 considered statistically significant.

RESULTS

A total of 97 children underwent EVBL for EV. Of these,
47 (48.5%) were male and 50 (51.5%) were female. The
median agewas 11 years (IQR: 8-13 years), while 54 (55.7%)
children were aged between 2-10 years. Sixty-one (62.9%)
children were from rural areas. Table-1 is showing baseline
demographic and clinical characteristics of children with
esophageal varices. Portal vein thrombosis was the leading
underlying cause of esophageal varices, identified in 42
(43.3%) cases. Chronic liver disease accounted for 14
(14.4%) cases, with Wilson disease (n = 2, 2.1%), Caroli
disease (n =1, 1.0%), post-Kasai chronic liver disease (n =
4, 4.1%), and congenital hepatic fibrosis (n = 5, 5.2%)
comprising the spectrum of chronic liver diseases (Figure-
1). Endoscopy revealed the distribution of EV grades was
asgrade-l, 11, 111, and IV in 4 (4.1%), 28 (28.9%), 36 (37.1%),
and 29 (29.9%) children, respectively (figure-2).

The mean duration of follow-up was 4.8+2.6 months. A
reduction in variceal grade was noted in 91 (93.8%) children.
Regarding the number of EVBL sessionsrequired, 40 (41.2%)
children achieved the desired outcome (grade reduction or
obliteration) with asingle session, 40 (41.2%) required two
sessions, and 17 (17.5%) needed three or more sessions.
Complete obliteration of varices was achieved in 85 (87.6%)
children, whereas 12 (12.4%) required further sessions or
alternative management. Vomiting was reported in 7 (7.2%),
and mild retreosternal pain in 5 (5.2%) children. These
complications were self-limited and managed conservatively.
Rebleeding was observed in 8 (8.2%) children during the
follow-up period. Of these, 5 (5.2%) experienced early
rebleeding within two weeks of the procedure, while 3
(3.1%) had late rebleeding. All episodes of rebleeding were
successfully managed with endoscopic intervention, and no
child required surgical management. No mortality was
reported during the study period. Significant association
(p=0.0332) was found between initial grade of EV and
number of EVBL sessions required, with higher-grade varices
(I1-1V) more likely to need =2 sessions. Other outcomes
such as obliteration, rebleeding, and complications did not
show statistically significant associations with variceal grade,
though numerically worse outcomes were noted with Grade
-1V (table-2).

Among males, 27 (57.4%) required more than two sessions
compared to 30 (60.6%) females ( p=0.798). Grade reduction
was achieved in 44 (93.6%) males, and 47 (94.0%) females
(p=0.937), while complete obliteration occurred in 41 (87.2%)
and 44 (88.0%) patients (p=0.909). Complications were
observed in 6 (12.8%) males and 6 (12.0%) females

(p=0.909). In the 2—10 years age group, 33 (61.1%) required
more than two sessions compared to 24 (55.8%) in the 11-16
years group (p=0.599). Among children living in rural aress,
38 (62.3%) required more than two sessions compared to
19 (52.8%) in urban areas (p=0.358). Table-3 is showing
details about the association of outcomes with respect to
demographic variables.

Table 1: Demographic and clinical characteristics of children with
esophageal varices (n=97)

Parameter Categories Frequency (%)

Gender Male 47 (48.5%)

Female 50 (51.5%)
Age 2-10 years 54 (55.7%)
Distribution 11-16 years 43 (44.3%)
Residence Rural 61 (62.9%)

Urban 36 (37.1%)
Frequency of Hematemesis 52 (53.6%)
clinical Melena 28 (28.9%)
presentation ™ Hematemesis and malena| 17 (17.5%)

Figure-1: Frequency of causes of esophageal varices (N=97)

Unknown [N 16 (16.5%)
Budd-Chiari syndrome Bl 3 (3.1%)
Autoimmune hepatitis Bl 5 (5.2%)
Progressive familial intrahepatic... M 2 (2.1%)
Portal hypertension Wl 3(3.1%)
Congenital hepatic fibrosis Wl 5 (5.2%)
Post-Kasai chronic liver disease Wl 4 (4.1%)
Caroli disease 1 1(1.0%)
Wilson disease M 2 (2.1%)
Chronic liver disease NN 14 (14.4%)

Portal vein thrombosis

2 (43.3%)

0 10 20 30 40 50
Frequency (%)

Figure-2: Grades of Esophageal varices (n=97)
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DISCUSSION

This study reported higher rates of variceal grade reduction,
observed in 93.8% of the children, and the achievement of
complete obliteration in 87.6% of cases. Voroniak et al.,’°
reported grade reduction in 56.4% of pediatric patients after
just one EVL session, with obliteration achieved in 28.2%
of cases. The findings from Celinska-Cedro et al.,** also
align with this study's results, where variceal obliteration
was achieved in 90.3% of children after an average of two
EVL sessions. These findings reaffirm the current study's
outcomes and underscore the safety and efficacy of EVBL
in achieving sustained variceal obliteration in the pediatric
population. The association between the initial grade of
varices and the number of EVBL sessions required was
found to be statistically significant (p=0.0332). Higher-grade
varices (grades |11 and 1V) were more likely to require two
or more sessions.’** Studies like Farhana et al.,** Mahmud
et al.,” also demonstrated that children with hepatic causes
required multiple EVBL sessions, whereas 50% of those
with pre-hepatic portal hypertension achieved obliteration
in a single session. Re-bleeding was observed in 8.2% of
childrenin the present study, with early re-bleeding occurring
in 5.2% and late re-bleeding in 3.1%. These findings arein
agreement with those of Kang et al.,*” who documented four

re-bleeding episodes over a 3-year follow-up period among
37 children. Thelow re-bleeding rate in both studies reflects
the durability of EVBL as a secondary prophylactic
intervention in pediatric patients with portal hypertension.
Contrary to these findings, Mahmud et al.,” reported amuch
higher re-bleeding rate, especially among children with
hepatic causes of portal hypertension, where re-bleeding
occurred in al hepatic cases. The lower re-bleeding rate in
the current study may reflect a higher proportion of extra-
hepatic etiologies (e.g., portal vein thrombosis), which
constituted 43.3% of the study population.

Complications observed in this study were minimal and
self-limited, with vomiting (7.2%) and mild retreosternal
pain (5.2%) being the most common. No mortality or
procedure-related severe adverse events were reported. These
findings are consistent with the studies by Kim et al.,% and
Li et a.,*® which documented complication rates ranging
from 4.8% to 10.3% in children undergoing EVBL. The
contemporary data confirm the safety profile of EVBL in
pediatric populations, with no cases of perforation or
embolization reported.®*®

An important clinical implication of this study is the
identification of a significant correlation between initial
variceal grade and trestment intensity, suggesting that children

Table-2: Association of outcomes of Endoscopic Variceal Band Ligation with respect to Esophageal varices grades

Frequency Esophageal varices grade
Outcomes @) |[Tm=a) [ (Fr)1=298) m (n=g:]36) Vg | Ave
1 40 (41.2%) | 2 (50.0%) [ 17 (60.79%)| 14 (38.9%) | 7 (24.1%)
Number of EVBL 2 20 (41.2%) | 1(25.0%) | 9 (32.1%) | 18 (50.0%) | 12 (41.4%) | 0.0332
sessionsrequired
>3 17 (17.5%) | 1(25.0%) [ 2(7.1%) | 4 (11.1%) |10 (34.5%)
Grade reduction Yes 91 (93.8%) [ 4 (100%) | 27 (96.4%) | 34 (94.4%) [ 26 (89.7%) [ | o)
in EVB No 6(6.2%) | - 1(3.6%) | 2(5.6%) |3(103%) |
Complete obliteration | Yes 85 (87.6%) | 4 (100%) | 25 (89.3%) | 31 (86.1%) | 25 (86.2%) | ) e
achieved No 12 (12.4%) | - 3(10.7%) | 5(13.9%) |4(138%) |
B0 EVEL Re-bleeding 8(8.2%) | - 1(36%) |3(83%) [4(138%) |0.5036
complications Vomiting 7(7.2%) |- 1(36%) |3(83%) [3(10.3%) |0.7154
Transient retreosternal pain| 5 (5.2%) - 1(3.6%) 2(8.3%) |2(6.9%) 0.9175
Table-3: Association of outcomes of with respect demographic variables (N=97)
Variables >r2e§?isr|g11$ recélrjigi?)n O%ﬂ?e?ﬁgn Complications
Gender Male 27 (57.4%) | 44 (93.6%) | 41(87.2%) | 6(12.8%)
Female | 30 (60.6%) | 47 (94.0%) | 44(88.0%) | 6 (12.0%)
P-value 0.798 0.937 0.909 0.909
Agegroups [ 2-10 33(61.1%) | 51(94.4%) | 47 (87.0%) | 8 (14.8%)
(years) 1116 | 24(55.8%) | 40 (93.0%) | 38 (88.4%) | 4 (9.3%)
P-value 0.599 0.773 0.843 0.413
Rural | 38(62.3%) | 57 (93.4%) | 53(86.9%) | 8(13.1%)
Residence [ Urban | 19(52.8%) | 34 (94.4%) | 32(88.9%) | 4 (11.1%)
P-value 0.358 0.843 0.772 0.772
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with higher-grade varices require closer monitoring and
possibly more aggressive follow-up to achieve obliteration.™
This highlights the need for individualized treatment plans
based on baseline variceal grading. The high obliteration
rate and low rebleeding rate observed support the role of
EVBL as a safe and effective strategy in the secondary
prophylaxis of EV in children.?#

Limitations: Certain limitations must be acknowledged as
well. Although the sample size was adequate for primary
outcome assessment, it may be underpowered for detecting
subtle differencesin complication rates or stratified analyses
based on etiology. The absence of a control group, such as
children undergoing sclerotherapy or receiving non-
endoscopic management, limits comparative interpretation.?
The study focused on short- to mid-term outcomes; long-
term durability of obliteration, variceal recurrence, and
survival could not be assessed. The absence of control or
comparator group was another limitation of this study.

CONCLUSION

EVBL is asafe, well-tolerated, and effective modality for
the management of EV in children. EVBL achieved high
rates of variceal grade reduction and obliteration with low
rebleeding and complication rates. EVBL was clearly most
efficient in Grade 111, with outcomes progressively less
favorable in Grades I11-1V. The significant association
between higher-grade varices and the need for multiple
sessions has clinical implications for individualized patient
care and resource alocation. Further large-scale, multicenter,
randomized studies are warranted to explore the long-term
efficacy and optimal follow-up strategiesin EV.
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ABSTRACT

Objective: To observe the changes in biochemical markers after applying acupressure in Primary Dysmenorrhea (PD) at
Sanyinjiao Point 6 (SP6) and ascertain whether pain relief is biochemically mediated.

Study design and setting: A quasi-experimental design was adopted. The study was carried out from September 2022 to
April 2023, in Karachi, Pakistan, at a private medical college.

Methodology: After ethical approval (BMU-EC/04-2022), 50 participants were selected using a modified menstrual
symptom questionnaire, who were healthy, experienced regular PD, and abstained from analgesics. Written informed
consent was taken, then in the first month of the study, blood samples (pre-intervention) were taken on day one of the
menstrual cycle (MC). In the following three MCs, acupressure was self-applied at acupoint SP6, taught by a qualified
acupressurist. During dysmenorrhea, it was applied on both legs, three times/day, for two to five minutes. In the third month
of acupressure, second (post-intervention) blood samples were taken. Plasmalevels of C-reactive protein (CRP), Interleukin-
6 (IL-6), Prostaglandin F20. (PGF2¢.), and Vasopressin (VP) were measured and compared with pre-intervention samples
using Statistical Package for Socia Sciences 23 (SPSS 23).

Results: Median with interquartile ranges (IQR) of PGF2¢., IL-6, VP, and CRP were obtained and compared, reporting a
statistically significant increase in the post-intervention plasma CRP level (p=0.03), whereas plasmalevels of PGF2¢., |L-
6, and VP showed no significant change (p=0.60, p=0.84, p=0.19, respectively).

Conclusions: Except CRP, the biochemical markers showed no significant change; hence, acupressure mediates its pain
relief through additional mechanisms.

Keywords: Acupressure, C-Reactive Protein, Interleukin 6, Dysmenorrhea, Prostaglandins F, Vasopressins
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INTRODUCTION Dysmenorrheais not reported as much asit actually prevails,

Dysmenorrheais pain during menstrual cycles (MC), and
it isthe most common gynecological problem found among
women.* Without pelvic pathology, it is called primary
dysmenorrhea (PD), and secondary if pathology is present.?
PD starts with ovulatory cycles, often one year after
menarche, but in some cases it may start after 2 years.* For
some women, this pain is minimal and bearable, but for
someit is so severe that it interferes with normal daily life.
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nor is it adequately treated.' The prevalence in different
countries; in Pakistan at 91.5%," in Kuwait at 85.6%," in
L ebanon at 80.9%, Spain at 47.8%,* and Poland at 94%.*
Due to dysmenorrhea, in one year 58% of students missed
at least one academic day, 13.9% missed one exam, 26%
needed a clinical visit, and 4.1% were hospitalized.* In a
Spanish study, 51.3% of dysmenorrhea sufferers claimed a
lack of concentration, of which 47.8% had PD.®

Considering the risk factors, a study found that medical
students had a greater chance of having PD than non-medical
students, we can speculate that this may be due to increased
stress levels in medical students but further research is
required.® Heavy flow and family history also showed a
greater risk for PD, asdid attempts at weight |oss presumably
due to nutrional deficiencies but in this case too, more
research is needed for scientific evidence.®

Though poorly understood, PD is considered to be due to
prostaglandins (PG) produced in the uterus, suggested as
early as 1965 by Pickles and associates.® Progesterone
stabilizes lysosomes in ovulatory cycles, which decreases
before menstruation, releasing phospholipase A2 from the
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lysosomes. Phospholipase A2 will gives rise to the
Arachidonic acid which is broken into PGs and leukotrienes.
The main PGs are PGF20 and PGE2. PGF2¢ is a strong
stimulator of smooth muscle contraction,” causing myometrial
contractions which produce ischemialeading to pain. This
myometrial contraction also leads to increased nerve
sengitivity. PGsalso lower the pain threshold. Thishighlights
why ovulatory cycles are associated with dysmenorrhea.**

Though there is inadequate literature to establish asingle
etiology, multiple factors have been found, including
increased PGF20 and increased Vasopressin (VP).? VPis
aposterior pituitary gland hormone, thelevel of which varies
in the MC, and it may also play a role in myometrial
contractility and ischemia.? Plasma PGF2¢ metabolites
were found in significantly greater levelsin the group with
dysmenorrhea, in contrast to the non-dysmenorrheic group,®
and women with greater symptoms have higher levels.’
Plasmalevelsof VP and |L-6 were &l so reported to be higher
in the dysmenorrheic group when compared with the women
without dysmenorrhea.’® VV P receptor blockers have shown
pain relief, but the results have not been consistent.™* Higher
C-Reactive Protein (CRP) levels are found during
menstruation compared to other parts of the monthly cycle
but the increased levels are not related to the hormonal
changes in MCs,” and dysmenorrheic women had
significantly higher levels than non-dysmenorrheic women.™

A study showed that 23.6% of dysmenorrheic university
students avoided using any pharmacological methods to
relieve their pain, of which 22.9% abstained from analgesics
due to a fear of side effects such as vomiting, diarrhea,
constipation, headache and drowsiness that were reported
in their study.® In Traditional Chinese Medicine (TCM),
acupressure is a technique involving pressure application
on the body with afinger, thumb, or device at specific points
(known as acupoints).* Systematic reviews studying the
effects of acupressure have found support for its significant
effectiveness.’ Studies have shown that acupressure relieves
pain by the production of endogenous analgesics by
stimul ating the autonomic nervous system.*®

Few studies have delved into the precise events that mediate
these outcomes. Specifically, there is a need for
comprehensive research on how acupressure modul ates
neurohormonal pathwaysit activates, beyond genera opioid
peptide and endorphin release. So, the present research
aimed to study the effects of acupressure on plasmalevels
of CRP, IL-6, PGF2¢., and VP. To find changes in plasma
levels, if any, in CRP, IL-6, PGF2¢., and VP after applying
acupressure therapy in the PD participants.
METHODOLOGY

A quasi-experimental design was used. A single group was
studied, measuring the pre and post-acupressure levels of
the biochemical markers mentioned above. The research

was approved by the ethical committee of Bagai Medical
University (ERC number BMU-EC/04-2022), and the “ Code
of Ethics of the World Medical Association” (Declaration
of Helsinki) was taken into consideration while conducting
the research. Data was collected from fifty participants of
aprivate medical college in Karachi in a duration of eight
months between September 2022 and April 2023.
Participation was purely voluntary. The participants were
explained in detail the requirements of the study, after which
awritten informed consent was taken. A modified menstrual
questionnaire was distributed to select participants. It inquired
about age, height, weight, marital status, menarche age,
number of bleeding days, and regularity. Closed-ended
questions were used to exclude diabetes, hypertension, pelvic
disease or surgery, any neuropathies, and stress or depression.

For menstrual pain characteristics and analgesic/alternative
method use, a Likert scale was used with the options; never,
occasionally, sometimes, often, and always.

Openepi was used to calculate the sample size by a
professional statistician. A sample size of twenty before and
twenty after intervention was obtained with a Confidence
Interval (two-sided) of 95% and Power of 80%. To strengthen
the study, we recruited an additiond thirty students, increasing
the sample size to fifty participants.

For blood testing, ELISA kits were used; Human
Prostaglandin F2o ELISA kit, Cat. No. E0973Hu (BT
laboratory, Birmingham, UK), Human Interleukin 6 ELISA
Kit, Cat. No. EO090Hu (Li StarFish srl, Italy), Human
antidiuretic hormone Kit, Cat. No. E1048Hu (Li StarFish
s, Italy) and Human C-Reactive Protein ELISA Kit, Cat.
No. E1798Hu (BT laboratory, Birmingham, UK).

Convenient sampling was used. Students at a private medical
institute who suffered from dysmenorrhea every single
month and did not use a painkiller were recruited. See Figure
1 for the diagrammatic representation. 250 questionnaires
were distributed, of which 240 werefilled out and returned.
224 students suffered from PD, out of which 112 had PD
every month. Of these 112 students, 66 used analgesics
while 46 did not use any analgesics. 46 students fulfilled
our criteria, and four analgesic users volunteered to abstain
from using them for the required duration of the study, thus
bringing the total sample size to 50 students.

Inclusion criteria were students who were healthy with ages
between 16 and 25, having regular, normal, menstrua cycles,
experiencing PD every month, and avoiding analgesics. All
categories of Body Mass Index according to the World
Health Organization were included.

Exclusion Criteria® was any pelvic disease, any history of
pelvic surgery, diabetes mellitus, hypertension, a recent
stressful incident, depression or mental illness, any other
co-morbid conditions, any neuropathies or injury in the
lower leg.

The students were taught about the self-application of
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acupressure at SP6 by a certified acupressurist. SP6 acupoint
islocated four fingers above the medial malleolus between
the tibia bone and the muscle.** This acupoint is shown in
Figure 2. After thefirst blood sample (pre-intervention), the
participants applied acupressure with their finger or thumb
during the three subsequent MCs during PD on both legs,
one by one, for two to five minutes each. The participants
reported no adverse effects of acupressure.

Blood sampleswere collected in the first month of the study
on the first day of the MC without intervention, which
comprised the pre-acupressure samples. Then during the
third month of acupressure application, the post-intervention
blood samples were taken on the first day of MC
approximately one hour after acupressure. Samples were
stored at -20°C till further analysis.

Data Analysis was done using SPSS version 23.0. Means
with standard deviations of the baseline characteristics were
calculated. The median (Interquartile Range — IQR) of the
biochemical marker levels were compared before and after
intervention. The Wilcoxon Sign Rank test was used instead
of the paired sample t-tests as the data was not normally
distributed due to some outliers.

RESULTS

Table 1 reportsthe basdline characteristics of studied samples,
in the present study there were 50 participants, Mean Age
(years) was 20.92 (SD=+1.56), mean Weight (kg) was 54.6
(SD=£10.8), mean Height (m) was 1.615 (SD=+0.063),
mean BMI (kg/m2) was 20.91 (SD=%3.6), mean Age of
Menarche was 13.28 (SD=x1.58), mean Number of bleeding
dayswas 5.30 (SD=+1.38).

Table 2 reports the pre and post-acupressure plasma levels
in the PD group. The Wilcoxon Signed Rank test was used
in place of paired sample t-tests because the data were not
normally distributed dueto some outliers. The pre-acupressure
PGF20 Median was 383.4(IQR=98.9), IL-6 Median was
75.49(IQR=35.87), VP Median was 50.07(IQR=24.48), and
CRP Median was 0.66(1QR=0.4019) and post-acupressure
PGF2a Median was 374.3(IQR=360.2), IL-6 Median was
72.18(1QR=23.71), VP Median was 50.32(IQR=26.09), and
CRP Median was 0.8(IQR=0.4858). The Wilcoxon signed-
rank test showed asignificant increasein CRP &fter trestment
(p = 0.03), while no significant changes were found in
PGF2a, |L-6, and VP markers (p > 0.05).

DISCUSSION

Acupressure is a type of massage, and massage has been
shown to lower the production of IL-6 along with other
products. Thus, acupressure may decrease the inflammatory
responses, both local and systemic.®® There is evidence that
acupoint stimulation produces a variety of effects, including
changes in neurohormone secretion.’® Studies regarding the
effects of acupressure on plasma levels of biochemical
markersin PD were not found. On the basis of the available

Figure 1. Diagrammatic description of the recruitment and induction
of study subjects
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distributed among
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y 66 were using analgesics
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Figure 2. Location of the acupoint Sanyinjiao Point 6 (SP6).
(Photograph taken of a study participant with consent).
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Table 1: Baseline Characteristics of Studied Samples (n=50)

PARAMETERS Mcso)
Age (years) 20.92+1.56
Height (m) 1.615+0.063
Weight (kg) 54.6+10.8
BMI (kg/m?) 20.91+3.60
Duration of bleeding (days) 5.30+1.38
Age of Menarche (Years) 13.28+1.52

Table 2: Comparison of pre and post-acupressure levels of PGF2a,

IL-6, VP, and CRP
Median (IQR) | Median (IQR) | _
Parameters Pre-acu Post-acu P-value
PGF2a 3834 374.3
pg/ml (464.3-365.4) | (698.8-338.6) 0.60
IL-6 75.49 72.18
pg/ml (103.9-68.03) | (88.52-64.81) | 084
VP 50.07 50.32 0.19
pa/ml (68.43-43.95) (70.59-44.5) )
CRP 0.66 0.80 0.03*
mg/L (0.8976-0.4957) | (1.061-0.5752)

*P<0.05 was considered statistically significant using the
Wilcoxon Signed Ranks test
IQR: Interquartile Range, Pre-acu: Pre-acupressure, Post-acu: Post-
acupressure, PGF2a: Prostaglandin F24, IL-6: Interleukin 6,VP:
Vasopressin, CRP: C-Reactive Protein

literature and with the best of our knowledge, we can say
that this is the first study to determine the influence of
acupressure at SP6 on plasma levels of PGF2¢., VP, CRP,
and IL-6 in women with PD.

In this study, despite significant pain relief,*” only CRP
showed a statistically significant greater value in the post-
acupressure plasma levels (p=0.03). Interestingly, CRPis
known to be an inflammatory marker and is higher during
menstruation as pointed out earlier, but itsincreased level
after acupressure despite pain relief appears contradictory.
On the other hand, I1L-6, also aknown inflammatory marker,
showed no increase. This may mean that the CRP rise was
not necessarily inflammatory-mediated, or it rose viaanon-
IL-6 pathway. There may be confounding factors other than
those excluded (coexisting morbidity, infection, injury, and
known chronic stress) during the selection of the participants.
The other confounding factors may be physical exertion,
temporary stress, sleep disturbance, subclinical undiagnosed
infection or diet-based factors. Laboratory or handling errors
may also partially contribute. The fact that there was
significant pain relief suggests that the pain relief is not due
to decreased inflammation (as endometrial doughing persists),
it is more likely neuromodulated, but further research is
needed with larger sample sizes. Other studies observing
the effects of acupressure on CRP were not found, albeit a

Polish study studied the effects of manual therapy on PD’.
In contrast to the present study, they found no difference in
CRP plasma levels after manual therapy in PD despite pain
relief. Their sample size was 20 with similar baseline
characteristics.

In the current study, PGF2¢ plasma levels showed a dight
decrease in the post-acupressure levels but were not
statistically significant (p=0.60) despite significant pain
relief. Thismay lead to the speculation that the pain reduction
was not PGF20. mediated, even though PGs, especially
PGF20 sensitize nerve endings to pain.’® No studies were
found where PGF20. was measured pre and post-acupressure
in PD. One study in Poland” compared PGF2¢ plasmalevels
in PD before and after “manual therapy” and reported no
significant difference despite significant pain relief similar
to our findings. Available data suggests that the pain relief
by manual therapy is due to the vagal nerve stimulation.
Through the stimulation of the parasympathetic nervous
system, thereis vasodilation in the pelvis which relieves the
ischemia.’

Conversely, an Indonesian study reported PGF20 changes
in PD after Slow Stroke Back Massage (SSBM), Warm
compress, and Cold compress, but NOT acupressure.*®
Significantly decreased levels of PGF2¢ |evels were found
in the intervention group (p=0.01) when compared with the
control group. (n=13 per group). SSBM is a massage over
the whole back, while acupressure is atype of massage only
at specific points. Likewise, temperature changes occur with
warm and cold compresses that may affect the synthesis and
metabolism of PGF2¢.,

Also in opposition to our findings, Kannan and co-workers
found a reduction in metabolites of PGF20 and pain after
aerobic exercise in PD and concluded that the pain relief
may be chemically mediated.?’ The age range of the
participants was similar to the current study but their sample
size was 10 for the exercising group and 10 for the control
group.

Tyasand his coworkers compared PGF2¢ |evelsin ayounger
reproductive age group (11-17 years) before and after
abdominal stretching, dysmenorrhea exercises, and yoga.?
They reported a significant reduction after dysmenorrhea
exercises and yoga, but significant pain reduction was
reported only after the dysmenorrhea exercises. Thus
implying that pain relief is not solely dependent on chemical
mediation supporting our finding. Another research regarding
acupuncture with auricular acupressure effects on menstrual
headaches, NOT PD, found significant reductions (p<0.01)
in plasma PGF2¢ |evels.?

The present study found no significant difference between
the VP levels before and after intervention (p=0.19). Other
studies measuring VP before and after acupressure for PD
were not found, based on the current knowledge we have.
One study showed that acupuncture with auricular
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acupressure reduced the VP levels, but this research studied
the effects on menstrual headache, NOT PD.%

In the current study, post-acupressure IL-6 levels reveaed
amild reduction but not significant (p=0.84). Other studies
where IL-6 levels after acupressure were evaluated in PD
were not found. Rahimi and coworkers compared pain and
blood levels of I1L-6 before and after 2 months of high-
intensity interval and moderate continuous training on PD.
The sample size of the study was 30 and had asimilar age
range to our study. They found no significant differencein
the IL-6 levels.?® In contrast, a study regarding acupressure
effects on low back pain, not PD, found arisein IL-6 levels
after auricular acupressure when compared with a control
group.?* Their sample sizewas 19, of which 10 used auricular
acupressure and 9 used a sham acupressure and the age of
participants was over 40 years as they studied low back pain
and not PD. A study by Yeh in 2023 supports the role of
inflammatory markers in analgesia by acupressure.® They
correlated auricular point acupressure, pain intensity (chronic
low back pain) and inflammatory markersthat included IL-
2, NOT IL-6. A significant decrease was found in the pre
and post-acupressure levels of |L-2 as opposed to our results.

Thereis scanty literature available on the current topic, so
thereisacrucial need to evaluate the mechanism of analgesia
mediated by various hormones, cytokines, and other
inflammatory markersin PD to enhance the level of comfort
among a diverse population of women. Non-significant
results are not the limitations of the study, because it pointed
out an important cost-effective, reliable, authentic, and
independent method for pain suppression mediated by
specific biomarkers. However, an innovative mechanism
can be more clearly identified by the implication of amore
generalized study design.

Srength of the study: The strength of the study is, from our
perspective, that it is probably the first study of this specific
type in Pakistan and the South Asian region.

Limitations: Thelimitation of thisstudy isthat the participants
included all medical students, so we can not generalize the
findings to the total population.

CONCLUSYON

The study findings suggest that the amelioration of pain by
acupressure at SP6 in PD is not purely mediated via
biochemical markers, and other pathways are @ so involved.
Continued research is required to comprehend the complexity
of the association of biomarkerswith analgesiavia
acupressure. Future recommendations are to conduct studies
to map the precise cellular pathways through which PGF2a
vasopressin, IL-6, and CRP contribute to uterine contractility
and pain. This could involve studying signalling cascades
in myometrial and endometrial cells. Investigate how
signalling might interact at amolecular level, such as receptor
co-activation or shared downstream targets in uterine tissue.
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Comparison of M ean Postoper ative Pain Scorein Patients Under going Thyroidectomy
with and Without Superficial Cervical Block
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ABSTRACT:

Objectives: To compare the average postoperative pain scores in patients undergoing thyroidectomy with the use of a
superficial cervical block.

Study design and setting: Thisrandomized controlled study was conducted in the Department of Anesthesiology at Lahore
General Hospital, Lahore, over six months, from May 3, 2021, to November 2, 2021.

Methodology: After the hospital's ethical committee approval, a study was conducted involving 60 patients (both genders)
belonging to ASA class I-11 aged (18-60) years, scheduled for elective thyroidectomy under general anesthesia; randomly
assigned to two groups by lottery method. Patients in Group-I received additional superficial cervical plexus block while
those in Group-I1 were taken as controls. Outcome variable was mean Visual Analogue Scale (VAS) score for post-operative
pain, which was assessed after 2 hours of surgery in the recovery room in both groups. Written informed consent was taken
from each patient.

Results: The mean age of patients ranged between 36.6 + 12.6 years, with the majority (58.3%) aged 26-50 years. Most
were female (80%), with amaleto femaleratio of 1:4. Patients receiving superficial cervical plexus block had significantly
lower post-operative pain (mean VAS 2.17+0.84) compared to controls (3.60£1.04), with similar significant differences
across age, gender, body mass index, ASA status, and surgery duration.

Conclusions: Superficia cervical plexus block significantly reduces post-operative pain in thyroidectomy patients under
general anaesthesia, potentially decreasing opioid use and promoting faster recovery, making it a preferred part of anaesthetic
technique for future practice.
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INTRODUCTION:
Thyroid diseaseis highly prevalent in the general population

in the body. Thyroid conditions can be classified as either
benign or malignant or as ahormonal disorder (Hashimoto's

and represents the most common type of endocrine disorder
though its exact epidemiology remains elusive but some
factors like age, gender, obesity, high education/status and
geographical distribution are stated in literature as carrying
amplified risk.* The thyroid, a small endocrine gland,
produces hormones that regulate various metabolic functions
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thyroiditisand Graves' disease). Goiter is defined as diffuse
growth of thyroid gland, more endemic in iodine- deficient
areas. Total thyroidectomy, a surgical procedure in which
the thyroid gland is removed, is commonly performed to
treat arange of thyroid diseases.?

Thyroid surgery has advanced significantly with the
development of modern equipment and increased surgical
expertise. Despite reductions in skin incision size and
operating time, voice changes(hoarseness), dysphagia and
neck pain along with systemic side effects of pain continue
to be common, particularly during the early postoperative
period.>* The major contributory risk factors being excessive
blood loss during surgery, prolonged hypotension, high
endotracheal tube size and duration of surgery are to be
controlled for optimal post-operative outcome.*

Systemic adverse effects of pain following thyroid surgery
can lead to significant complicationsif not properly managed.
Cardiovascular responses, including increased heart rate
and blood pressure, may result in arrhythmias or myocardial
ischemia.® Voice change, difficulty in swallowing, throat
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and neck pain are the most common post-operative complaints
after thyroid surgery.®* Respiratory issues like shallow
breathing and reduced lung capacity can raise the risk of
atelectasis and pneumonia.® Gastrointestinal problems, such
as nausea, constipation, and delayed gastric emptying, may
occur.” Pain triggers stress hormones like cortisol, causing
hyperglycemia and immune suppression, which increases
infection risk.2 Additionally, it delays recovery by impairing
wound healing, prolonging hospital stays, including financial
burden and causing psychological stress, anxiety, and chronic
pain.® Specifically, in thyroid surgery, pain may strain the
wound and cause swallowing difficulties or voice changes
dueto nerveirritation.”® Effective pain management is crucial
for reducing these complications.

Managing postoperative pain is thus very crucial, with the
primary goal being to enhance patient comfort and reduce
hospital stay following surgery.™

However, thereis currently no standardised protocol for the
management of postoperative pain, particularly after
thyroidectomy. Medications used for controlling post-
operative surgical pain after thyroidectomy include opioid
analgesics (respiratory depression, nausea), non-steroidal
anti-inflammatory drugs (risk of post-operative bleeding),
various types of blocks.?In 2019, Karakis et a. conducted
a study comparing the mean postoperative pain scoresin
patients undergoing thyroidectomy with and without a
superficial cervical block. They found the scoresto be 2.2
+ 0.44 for the group receiving the block and 3.62 + 1.18 for
the group without it, with a statistically significant difference
(p<0.01)."2

To the best of the candidate's knowledge, there is currently
no locally published data on this topic. The mean
postoperative pain score, as measured by the Visual Analog
Scale (VAYS), issignificantly lower in patients who receive
asuperficial cervical block compared to those who do not,
as demonstrated by the aforementioned study.*?As
postoperative pain is one of the major complaints of the
patient and is usually managed by opioid analgesics which
carry their own side effects and complications like prolong
hospital stay, nosocomial infection and delayed recovery of
the patient.”*** Hence, the rational of this this study in the
loca population undergoing thyroid surgery isthat: the mean
postoperative pain score will be determined between the
two groups and can help usin opting for this technique in
thelocal population, which will help in reducing the morbidity
associated with early postoperative pain and aid in early
recovery and discharge from the hospital, thereby reducing
the burden on the economy.** 1516

METHODOLOGY:

The study protocol was approved on May 03, 2021 against
RTMC#ANS-2019-069-2148, by the hospital ethical
committee. This study was a randomized controlled trial
conducted in the Department of Anesthesiology at Lahore

General Hospital, Lahore, over a six-month period from
May 3, 2021, to November 2, 2021. A total of 60 patients,
aged 18 to 60 years, of both genders undergoing
thyroidectomy were selected through non-probability,
consecutive sampling. The patients were divided into two
groups of 30 each by lottery method. The sample size was
calculated with an 80% power of the test and a 95%
confidence interval, based on expected postoperative pain
scores in patients treated with and without a superficial
cervical block.

Patients included in the study had goiter(American Society
of Anesthesiologists (ASA) grade-I and I1) with thyroid-
stimulating hormone (TSH) levels within the normal range
(0.4-4 mIU/L) and did not exhibit symptoms such as
tachycardia, palmar sweating, or significant weight |oss.*?
Exclusion criteria comprised patients placed in (ASA)
grade |11 or higher, those with bleeding disorders, cardiac
failure, pulmonary or rena dysfunction, or raised leukocyte
count.* Written informed consent was obtained from all
participants to ensure their voluntary participation.

The selected patients were randomly assigned to either the
superficial bupivacaine group (Group-1) or the non-
bupivacaine group (Group-I1) using the lottery method. All
participants underwent general anesthesia, with Group-I
receiving a superficial cervical block. This block was
performed under aseptic conditions using a22-gauge needle
to administer 10 mL of 0.25% bupivacaine bilaterally at the
midpoint of the lateral border of the sternocleidomastoid
muscle. Theinjection was given using athree-point technique
to effectively block the plexus branches.

Post-thyroidectomy, all patients received 1000 mg of
paracetamol, and pain levels by visual analogue scale were
assessed two hours after their arrival in the recovery room.
Demographic details were meticulously recorded, and
measures were taken to minimize bias by having all
superficial cervical blocks performed by the same
anesthesiology consultant and all surgeries carried out by
the same surgical team, led by the consultant surgeon, so as
to avoid bias in the study. Statistical analysis will be
performed using SPSS version 25.0.

RESULTS:

The study involved 60 patients aged between 18 to 60 years,
with a mean age of 36.6 years. The mgjority (58.3%) were
aged 26-50 years, and 80% were female, resulting in amale
to female ratio of 1:4. The mean body mass index (BMI)
was 27.4 kg/mz, with 35% of the participants classified as
obese. The patients were evenly distributed across ASA
Class| (45%) and Class |1 (55%). Surgery duration ranged
from 60 to 100 minutes, with an average of 78.9 minutes
(asshownin Table 1). Both study groups were well-matched
regarding mean age (p=0.952), BMI (p=0.850), surgery
duration (p=0.882), and distribution across age, gender,
BMI, and ASA subgroups (p > 0.5) (depicted in Table 2).
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Postoperative pain, assessed using the Visual Analog Scale
(VAS), ranged from 1 to 5, with an average score of 2.88.
Patients who received a superficial cervical plexus block
reported significantly lower VAS scores (2.17 + 0.84)
compared to the control group (3.60 + 1.04), with a
statistically significant difference (p < 0.001) (shown in
Table 3). This significant difference in pain scores was
consistent across al subgroups, including age, gender, BMI,
ASA status, and surgery duration (Table 4).

Table 1: Baseline Characteristics of Study Sample

Characteristics Participants (n=60)

Age (years) 36.6+12.6
- <25years 16 (26.7%)
- 26-50 years 35 (58.3%)
- >B0years 9 (15.0%)
Gender

- Mae 12 (20.0%)
- Female 48 (80.0%)
BMI (Kg/m?) 27.4+4.0
- Non-Obese 39 (65.0%)
- Obese 21 (35.0%)
ASA Status

- ASA-| 27 (45.0%)
- ASA-II 33 (55.0%)
Duration of Surgery (minutes) 78.9+12.9
- <80 minutes 31 (51.7%)
- >80 minutes 29 (48.3%)

Table 2: Baseline Characteristics of Study Groups (n=60)

Characteristics SCE:%ISCK C?]Tégls P-value
Age (years) 36.7+12.6 | 36.5+12.9 | 0.952
- <25 years 8(26.7%) | 8 (26.7%)

- 26-50 years 17 (56.6%) | 18 (60.0%) | 0.933
- >50 years 5(16.7%) | 4 (13.3%)

Gender

- Male 7(23.3%) | 5(16.7%) 0519
- Female 23 (76.7%) | 25 (83.3%)

BMI (Kg/m?) 27.3+4.3 | 27.5+3.9 | 0.850
- Non-Obese 20 (66.7%) | 19 (63.3%) 0787
- Obese 10(33.3%) | 11 (36.7%) |
ASA Status

- ASA-| 13 (43.3%) | 14 (46.7%) 0.795
- ASA-II 17 (56.7%) | 16 (53.3%)
Duration of Surgery | 78.7£12.8 | 79.2+13.2 | 0.882
- <80 minutes 15 (50.0%) | 16 (53.3%) 0.796
- >80 minutes 15 (50.0%) | 14 (46.7%)

The Chi-square test and independent sample t-test indicated that
the observed differences were statistically insignificant, SCP;
Superficial Cervical Plexus

Table 3: Comparison of Mean VAS Scores for Postoperative Pain
Between the Study Groups (n = 60)

SCPBlock | Controls
n=30 n=30

VAS Score (mean £SD) | 2.17+0.84 | 3.60+1.04 | <0.001*

Independent sample t-test, * observed difference was statistically
significant, SCP; Superficial Cervical Plexus

P-value

Table 4: Comparison of Mean VAS Score for Post-Operative Pain
between the Study Groups across various Subgroups (n=60)

VAS Score (mean +SD)
Subgroups SCPBIlock | Controls |P-value
n=30 n=30
Age
- <25years 2.13+0.64 | 3.50+0.93| 0.004*
- 26-50 years 2.18+0.95 | 3.61+1.15| <0.001*
- >50 years 2.20+0.84 | 3.75+0.96 | 0.036*
Gender
- Male 2.14+0.38 | 3.60+0.89 | 0.003*
- Femae 2.17+0.94 | 3.60+£1.08 | <0.001*
BMI
- Non-Obese 2.10+0.64 | 3.58+1.02 | <0.001*
- Obese 2.30+1.16 | 3.64+1.12| 0.015*
ASA Status
- ASA-| 2.15+0.69 | 3.57+0.85 | <0.001*
- ASA-II 2.18+0.95 | 3.63+1.20| 0.001*
Duration of Surgery
- <80 minutes 2.00+0.66 | 3.44+0.89| <0.001*
- >80 minutes 2.33+0.98 | 3.79+1.19| 0.001*
DISCUSSION:

Thyroid surgery, acommon procedure for both benign and
malignant conditions, typically causes mild to moderate
pain requiring analgesics, particularly on the first day.* This
pain, along with discomfort during swallowing and throat
burning, is managed with opioids and NSAIDs. However,
these medications can lead to postoperative nausea, vomiting,
pneumonia, and respiratory depression, complicating
recovery.

Regional techniques, such as superficial cervical plexus
blocks, may reduce postoperative pain and the need for
systemic analgesics. This technique targets the second to
fourth cervical nerves to anaesthetize the neck's anterior
triangle. Recent studies suggest that cervical plexus blocks
can effectively decrease postoperative pain and opioid use,
though local evidenceis sparse. This study aimed to compare
postoperative pain scoresin patients receiving thyroidectomy
with and without the superficial cervical block.
In the present study, the mean age of patients undergoing
thyroidectomy was 36.6 + 12.6 years. Recent studies have
reported similar findings, including Ahmed et al. (2021),
who reported amean age of 37.2 £ 12.3 yearsin |slamabad
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and Malik et al. (2022), who found an average age of 35.8
+ 11.7 years in Karachi.*"*® In Lahore, Raza et al. (2023)
reported a mean age of 36.5 + 13.0 years.” Additionally,
Patel et al. (2020) in India and Rahman et al. (2021) in
Bangladesh found comparable mean ages of 36.4 + 12.8
yearsand 37.1 + 13.1 years, respectively.”®? In Saudi Arabia,
Al-Qahtani et a. (2023) reported an average age of 35.6 +
8.4 years, while Gebremedhin et al. (2022) found it to be
38.2 + 14.0 years in Ethiopia?? Our study observed that
58.3% of patients were aged 26-50 years, 26.7% were under
25 years, and 15.0% were above 50 years. Similar
distributions were reported by Saglain et al. (2018) with
70.2% in the 26-50 years range and 7.0% over 50 years,
and by Shrestha et a. (2021) who found 64.0% in the 26-
50 years range and 10.0% over 50 years.*** In Bangladesh,
Rahman et al. (2021) observed similar frequencies.?

The study a so noted afemale predominance with amale to
femaleratio of 1: 4. Recent studies align with this finding,
including Ahmed et a. (2020), who reported a similar ratio
7 and Al-Qahtani et al. (2023) with aratio of 1:4.3.2 In
India, Patel et a. (2022) and Krishna et a. (2021) observed
comparable ratios of 1:4 and 1:3.5, respectively.®% In
Bangladesh, Rahman et al. (2021) reported a higher female
predominance with aratio of 1: 6.5.%

The study found that patients receiving asuperficial cervical
plexus block had significantly lower post-operative pain
scores (2.17+0.84) compared to controls (3.60 £ 1.04, p <
0.001). Thisfinding is consistent with Karakis et al. (2021),
who reported significantly lower pain scores in patients
receiving the block (2.2+0.44 vs. 3.62+1.18, p<0.01).* The
study highlights the benefits of using superficial cervical
plexus blocks to reduce post-operative pain, potentially
leading to quicker recovery and reduced opioid use. The
study's strengths include a large sample size of 60 and a
randomized design, with strict exclusion criteriaand stretified
results.

CONCLUSION:

In the present study, superficial cervical plexus block was
found to be associated with significantly lesser post-operative
pain in patients undergoing thyroidectomy under general
anesthesiawhich is desirable asit may reduce the need for
post-operative opioids and may in turn enable enhanced
recovery and thus advocates the preferred use of this novel
approach in future anesthetic practice.

LIMITATIONSOF THE STUDY:

However, limitations included not comparing analgesic
requirements or recovery times, and not assessing side
effects, which warrants further research.
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Visual Prostate Symptom Score versus International Prostate Symptom Score
with Lower Urinary Tract Symptoms
Khalid Hussain, Maria Tarig, Muhammad Asif, Obaid Adil, Jawad Ahmed, Talal Habib

ABSTRACT

Objective: Benign prostatic enlargement isa common issue in ageing men, causing significant lower urinary tract symptoms
(LUTYS). This study compares the effectiveness of the International Prostate Symptom Score (IPSS) and the Visual Prostate
Symptom Score (VPSS) in assessing LUTS severity among BPH patients in Pakistan, focusing on ease of use, symptom
grading, and correlation with uroflowmetry results.

Study design and setting: Prospective observational study conducted at the OPD of Urology, Gujranwala Teaching Hospital
and Gujranwala Medical College Teaching Hospital, from April 24 to September 24.

Methodology: A total of 220 patients over 40 years with LUTS completed |PSS and VPSS assessments, with time taken
recorded. Uroflowmetry (Qmax), post-void residual volume (PVRV), and bladder wall thickness were measured before
and after one month of &blocker therapy. Data were analysed using paired t-test, Pearson’s correlation, and chi-square
test to evaluate association.

Results: VPSStook 3-4 minutes for those with primary education, compared to 8-10 minutes for IPSS. Symptom severity
grading between IPSSand V PSS showed positivecorrelation (r = 0.582, P< 0.001). V PSS scores showed significant correlation
with post-treatment improvementsin Q max, bladder wall thickness and improvement in PMRV after treatment, confirming
its reliability in symptom assessment and treatment monitoring.

Conclusion: VPSSis areliable, quicker alternative to IPSS, especially for populations with lower literacy. It correlates
well with symptom severity and treatment outcomes, making it suitable for broader clinical use in diverse settings.
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INTRODUCTION:

Lower urinary tract symptoms (LUTS) are a common
complaint in adult men with a major impact on quality of
life (QoL ) and have asubstantial economic burden.* Benign
Prostatic enlargement (BPE) is one of the causes of lower
urinary tract symptoms and the leading healthcare problem
inmen over 50 years of age.” The prevalence of BPE increases
with age due to hormonal changes, i.e conversion of
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testosterone into dihydrotestosterone, which stimulates
prostate cell proliferation.® BPH isthe histological diagnosis.
BPE is the proliferation of smooth muscles and epithelial
cellswithin the prostatic tissue.* A study estimated that 90%
of men between 45 and 80 years of age will have lower
urinary tract symptoms due to BPH.? Scoring of the LUTS
is necessary to set the treatment options and to assess their
effectiveness. So, for these various symptom scoring systems
have been established in the world, including IPSS, the
International Consultation on Incontinence Questionnaire
forMaeLUTS (ICIQ-MLUTS), Danish Prostate Symptom
Scoreand VPSS.®

Most patientswith BPE present with symptoms of difficulty
invoiding. These complex symptoms are nonspecific and
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areidentified by avariety of terms collectively called lower
urinary tract symptoms (LUTS).® Although LUTS secondary
to BPE (LUTS/BPE) are often not life-threatening conditions,
they significantly affect the quality of life (QoL).” The
International Prostate Symptom Score (IPSS) is used to
assess lower urinary tract symptoms (LUTS), which are
most often due to benign prostatic enlargement (BPE),
prostatic cancer or urethral stricture.®>® Thefirst version of
the International Prostate Symptom Score (IPSS) was
developed in 1992 by the American Urological Association
(AUA) and consisted of seven questions. Initialy, it did not
include the eighth question related to qudity of life, so it was
origindly known asthe AUA symptom Score (AUA) or AUA-
7.

This scoring system was designed for the self-assessment
of apatient about his urinary habits and urinary symptoms
over thelast 1 month. Moreover, it can be calculated multiple
timesto check the severity of symptoms and improvements
without any bias of treating urologist or physician over the
time period and can be compared over time.’° The IPSS is
an attempt to translate symptomsinto numbers, which can
be divided into different categories according to the
symptom’s severity into mild, moderate and severe symptoms.
However, because of inter-individual differences in
perceptions due to educational differences and interpretation
of subjective symptoms, it is problemeatic to compare patients
with one another in terms of symptom scores.

The real value of the IPSS is in longitudinal follow-up,
where changes in the individual's symptom score can be
used to assess response to treatment.? Patients with lower
educational levels experience greater difficulty completing
the IPSS by themselves.” Because of the complexity of
guestions of IPSS, it is very difficult to understand for
especially for patients with lower educational levels and
even for men with arelatively high level of education,
patients often ask the doctors, nurses or paramedical staff
for an explanation of the questions while completing the
form. Thisinvariably introducestherisk of influencing the
patient's responses.® This subjective dependency for the
elaboration of symptoms in men with LUTS demanded a
need for developing a system care that can be used and
reproduced to evaluate symptoms and hence can help to
guide management strategies.’® Shah et al. reported that 24-
87% of 96 men with LUTS (depending on their level of
education) required assistance to complete the IPSS
questionnaire.* They thereby agreed that the IPSS is difficult
to understand even for men with a high level of education.
Adam E. Groeneveld, aurologist who has worked for many
yearsin African countries, developed asimplified assessment
of the force of the urinary stream. Using this concept, we
developed aVisual Prostate Symptom Score (VPSS), which
also assesses urinary frequency during the day and night,
and the patient's overall quality of life.” VPSS differs from
the IPSS by presenting the AUA questionnairein avisual

format, allowing older men, and in many cases those with
low literacy levels, to assess their urinary problems more
easily and reliably. Furthermore, the incorporation of a new
concept of quality of life (QoL) into the VPSS facilitates a
better understanding of symptoms and their impact on the
patient's daily life. This study aimed to compare the
effectiveness of IPSS and VPSS in assessing LUTS severity
among BPE patients presenting in the outpatient department
of Gujranwala Medical College teaching hospital,
Gujranwala, focusing on ease of use, symptom grading, and
correlation with objective uroflowmetry results and
improvement in the Bladder wall thickness.

METHODOLOGY:

A prospective observational study was conducted involving
220 male patients aged 45 years and above, presentingwith
lower urinary tract symptoms(LUTS). Thestudy wasapproved
by the Institutional Review Board of Gujranwala Medical
College, Gujranwala (Ref No: IRB.83/GMC), and carried
out at the Outpatient Department of Urology, Gujranwala
Teaching Hospital and GujranwalaMedical College Teaching
Hospital, from April 2024 to September 2024.

The sample size of 220 was calculated for this prospective
observation study using OpenEpi software, based on a
previoudly reported preval enceof benign prostatic hyperplasia
(BPH) in Pakistan at 17%, with a95% confidence level *

All patients meeting theinclusion criteriawere fully informed
about the nature of the study, and written informed consent
was obtained before enrollment. Inclusion criteriaconsisted
of male patients aged over 45 years presenting with LUTS
attributable to benign prostatic enlargement (BPE). A non-
probability consecutive sampling technique was used to
recruit patients. Exclusion criteria included patients with
post-void residual volume (PVRV) lessthan 50 ml or greater
than 500 ml, deranged renal function tests, suspected
prostatitis, urethral stricture, prostate cancer, positive urine
culture (to rule out chronic cystitis), and neurogenic bladder.

Following consent, a detailed medical history was obtained,
and athorough physical examination was performed. Digital
rectal examination (DRE), as well as bulbocavernosus and
cremasteric reflexes, were assessed to exclude neurogenic
components. A structured proformawas used to record each
patient's educationd status, and participants were categorised
into three groups based on literacy level. Ultrasonography
was performed by a qualified radiologist in all cases to
assess prostate size, bladder wall thickness, and post-void
residual volume, and both investigations were repeated after
one month of &blocker to evaluate treatment response.

Data analysis was performed using SPSS software 26.0.
Continuous variables such as prostate size, time taken to
complete PSS and VPSS, symptom scores, and uroflowmetry
values (Qmax) were presented as mean + standard deviation
(SD). Categorical variables, including educational level,
mode of questionnaire completion (self vs. assisted), and
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severity grading, were reported as frequencies and
percentages. To compare mean differences between multiple
educational groups intermsof IPSSand VPSS completion
time, one-way analysis of variance (ANOVA) was applied,
followed by post-hoc Tukey’s HSD test for pairwise
comparisons. Paired samplet-testswere used to evaluate the
change in Qmax before and after one month of treatment,
aswell aschangesin symptom severity and post-void residual
volumes.

Pearson’s correlation coefficient (r) was used to assess the
strength and direction of association between IPSS and
VPSS domains (frequency, nocturia, weak stream), overall
symptom scores, and quality of life scores. Additionally, the
relationship between VPSS stream scores and Qmax was
analysed using Pearson’s correlation coefficient. Correlation
values were interpreted based on standard criteria: values
between 1-7 were considered mild, 8-19 moderate, and 10-
35 were severe™. A chi-sguare test was employed to compare
categorical variables, such asthe mode of assessment across
age groups and severity grading distribution between IPSS
and VPSS. A p-value of <0.05 was considered statistically
significant.

RESULTS:

Figure 1 illustrates the educational attainment of the 220
study participants. The largest subgroup (n = 102; 46.4%)
had only primary schooling, followed by those who
completed matriculation (n = 85; 38.6%), while the smallest
group were university graduates (n = 33; 15.0%). As shown
in Figure 1, nearly half of the cohort had only a basic
education, which may influence their ability to self-complete
symptom scores and underscores the importance of choosing
patient-reported outcome measures that accommodate varying
literacy levels.

As summarised in Table 1, the average time required to
complete the I PSS questionnaire decreased markedly with
higher educational attainment, from 10.10 + 1.8 minutes
among participants without formal schooling to 3.21 + 0.8
minutes in graduates. A similar but even more pronounced
trend was observed for the VPSS, with completion times
falling from 4.05 + 0.9 minutes in the primary-educated
group to 1.20 £ 0.5 minutes among graduates. As shown in
Table 2, mean prostate size increased with age, rising from
54.2 gin the 41-50 year group to a peak of 69.2 g in those
aged 6170, with an overall mean of 62.7 g. Completion
modality differed markedly between the two instruments:
only 19 of 220 men (8.6%) were able to self-complete the
text-based I PSS, and self-completion rates dropped to zero
in the = 81 cohort. By contrast, the pictogram-based VPSS
yielded 90% self-completion (198/220) across al ages, with
assistance required for just 22 patients—most commonly in
the oldest group (8/30). This demonstrates the VPSS's
superior usahility, especialy among older patients with larger
prostates. Table 3 comparesthe classification of symptom

severity betweenthe IPSS and VPSSinstruments. Both scales
divide patientsinto mild, moderate, and severe categories—
I PSS using ranges of 1-7 mild, 8-19 moderate, and 20-35
severe, and VPSS using 1-3 mild, 4-9 moderate, and 10-17
severe categories according to the criteria defined in the
methodol ogy, respectively. The overall Pearson correlation
coefficient of r = +0.582 (p < 0.001) demonstrates a
statistically significant, moderate positive relationship
between the two grading systems, confirming that VPSS
severity categoriesalign reliably with those of the established
IPSS. As shown in Table 4, uroflowmetry revealed a marked
shift toward higher Qmax values after one month of &
blocker therapy. Before treatment, only 13 patients (6%)
achieved aflow rate above 16 ml/sec; this number rose
to 123 (56%) post-trestment. Those in the lowest category
(1~ 5 ml/sec) decreased from five to four patients, and the
6-10 ml/sec group fell dramatically from 85 to 22.
Meanwhile, the 11-15 ml/sec cohort declined from 117 to
71. These results underscore a clinically significant
improvement in urinary flow following VPSS-guided
management.

Table 5 summarises the strength and significance of
correl ationsbetween corresponding IPSSand VPSS symptom
domains, and the relationship between the VPSS stream
score and objective urinary flow (Qmax). Symptom
frequency demonstrated a very strong positive
correlation (r = 0.845, p < 0.001), asdid overall quality-of-
lifescores(r = 0.864, p <0.001). Nocturiashowed amoderate
correlation (r = 0.425, p < 0.001), whereas the weak-stream
domain correlated more weakly and did not reach statistical
significance (r = 0.246, p = 0.069). Notably, the VPSS stream
score was inversely correlated with Qmax (r =-0.365, p <
0.001), confirming that higher bother from weak stream
pictograms aligns with lower measured flow rates.

Figure 1: Distribution of Educational Levelsamong Study
Participants (n=220)

EDUCATIONAL LEVEL
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Table 1: Comparison of Average Completion Time for IPSS and
VPSS across Different Educational Levels

Education Level | P(Srﬁ gagrgpgion \(/tllari n(ig;nnpj_rets'g?
Primary (no formal) [ 10.10+ 1.8 min 4.05+ 0.9 min
Matriculation 6.40 = 1.2 min 228+ 0.7 min
Graduate 321+ 0.8 min 1.20+ 0.5min

P-value = 0.001
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Table 2: Distribution of IPSS and VPSS Assessment ModesAcrossAge Groups and Mean Prostate Size

AgeGroup| Mean IPSS IPSS VPSS VPSS
(years) Prostate Size (g) | Self-Completion | Assisted | Self-Completion | Assisted
41-50 25 54.2 10 15 22 3
51-60 57 58.7 7 50 54 3
61-70 62 69.2 2 60 60 2
71-80 46 60.3 2 a4 40 6
=81 30 64.2 0 30 22 8
Total 220 62.7 19 201 198 22
Table3: Comparison of Severity Grading Between IPSSand VPSS o ) ) o )
Scores indicated thet its effectiveness may be compromised in patients
Severity |IPSS Range|VPSS Range|Correlation (r)|p-Valuel with IG{V educational Ig\/ds Sa/ad Studies have shoan tha mmy
Vild 1= 3 men with LUTS reguire asssance to complete the questionnaire,
which can hias the resuilts, as regponses may be influenced by the
I\S/Ie(\)/derate 28;._1395 1;4ii7 +0.582 <0.001 assisting them 15 Anat | o the IPS lissin the
ere aubjedtivity of its questions, as it ishased on theindividual patient's

Table4: Comparison of Qmax (ml/sec) Before and After &Blocker
Therapy (Uroflowmetry Results). Treatment asAssessed by VPSS

Qmax Category | Before Treatment (n) | After 1 Month (n)
1-5ml/sec 5 4

610 ml/sec 85 22

11-15 ml/sec 117 71

> 16 ml/sec 13 123

Table5: Correlation Between PSS and VPSS Domains and
Uroflowmetry Outcomes

Comparison r-value| p-value
Frequency (IPSS vs. VPSS) 0.845 <0.001
Nocturia(IPSSvs. VPSS) 0.425 <0.001
Weak Stream (IPSSvs. VPSS) 0.246 0.069

Quality-of-Life (IPSSvs. VPSS) [ 0.864 <0.001
Stream Score VPSS vs. Qmax -0.365 | <0.001

DISCUSSION:

Benign prostatic hyperplasia (BPH) is a prevalent condition
among ageing men, with significant effectson their health,
quality of life, and healthcare systems globally.™ This study
highlightsthe importance of rdigbletodlsfor symptom assessment
in patients with benign progtatic hyperplasia (BPH), while dso
expodng the dhdlenges of goplying them to diverse populations The
Intemetiond Progiate Symptom Soore(1PSS) has been afundamenta
todl for the diagnos's and management of BPH-rdated symptoms
for years however, it is not without limitations: In reponse to these
limitations, the Visud Progate Symptom Score (VPSS) emarged as
amore recant dtamdive that seeks to fadlitete symptom assessmant,
epedidly among paients with low educationd levelsor difficulty
undergtandinglengthy questionnaires.

IPSS, composad of seven questions, is widely recognised for
alowing hedthcare professonds to quantify the severity of lower
urinary tract symptoms (LUTS). However, recent research has

perception of their symptoms. This variability makes comparisons
between differant cages difficuit and limits thar ussfulnessin population
dudies Futhemore, the |PSS foouses primearily onsymptom severity,
neglecting the psychosocid impact these symptoms can have on
the patient's qudlity of life, something espedidly rdevant in contexts
whereliterary islimited, asisthe casein severd regions of developing
countries, including Pakistan *¢

VPSSwas desgned pred sy to overcometheselimitations Through
avisua format, it replaces the textud contart of the IPSS with
illugretions thet dlow petients to Hf-assess even if they canat reed o
wite This mekesit apaticulaly ussful tod in contexts with educationdl
bariers and in countries like Pekigan, it hes shown notable potential
for improving patient engagement and diagnostic acouracy’” Ore of
the main drengths of the VPSSiis thet it indudes a qudity-of-life
aseament in amore accessble format, dlowing for the red impect
thet urinary symptoms have on the petient's dally life and emationd
wdl-baing. This comprehengve view digns with current hedthcare
trends, which promote person-centred care.® Studies have shown
thet the VPSS corrdates wdl with the IPSS in dassifying symptom
Severity, supporting its validity as an dternative diagnostic tool.*°
Moreover, ressarch has highlighted thet petients complete the VPSS
in lesstime then the IPSS, with this differencebaing more evident in
people with besic or no formal education. This effidency is epeddly
vaugble in dinicd settings with high patient loads or with dderly
patients who may become fatigued easily during prolonged

Evauations?>?* The findings of this research have important
implicationsfor themanegement of BPH. Conddering the progressive
ageing of the globa population and the high prevaence of this
condition, practicd, underdandable, and effedtive tods for its diagnods
and falow-up are esstid. Indruments such asthe VPSS canimprove
careinresource-limited settingsby alowing for moreequitableand
indusiveassessment. %

The ability to accurately assess symptom severity alows for
personaised trestment and more appropriate monitoring of dinicd
progress Bath the IPSS and VPSS dlow for monitaring changes over
time which is key totaloring thergpeutic intervertions. Furthemore,
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0me recent sudies recommend complementing these toals with
objectivemethods, such asuroflowmetry, toimprovethediagnostic
accuracy anddinica management of BPH.

In this context, futureresearchmugt continue to refine ingrumants uch
as the VPSS to better adgpt them to diverse populations. Further
exploraion is a0 needed into the psychosocid effects of BPH
and how symptomassessmenttoolscanmorefully captureitsimpect
onpdientslives

CONCLUSION:

This prospective observational study demonstrated that the
VPSSisardiable and accessible aternative to the IPSS for
evaluating LUST in men with BPH. Completion times for
VPSS were significantly shorter across all educational levels
compared to PSS (ANOVA, p < 0.001), and VPSS severity
grading showed a significant correlation with | PSS categories
(chi-square, p < 0.001). Furthermore, VPSS scores correlated
moderately with objective measures, including Qmax and
PVRV (Pearson’s r = 0.582, p < 0.001). These findings
confirm that VPSS can be effectively used in populations
with low literacy, where IPSS may be impractical. Health
systemsin regions such as Pakistan should consider adopting
VPSS alongside | PSS to ensure inclusive and efficient
assessment, while also strengthening patient education to
improve accessibility of care.

LIMITATIONS

Limitationsin this study were a single-centre design. This
study was conducted at two teaching hospitalsin a single
city, which may limit the generalizability of the results to
other regions and populations with different cultures and
healthcare settings. Secondly, there was a short follow-up
duration. Outcomes were assessed only after one month of
alpha-blocker therapy, which may fully capture long-term
symptom changes or treatment impacts. Thirdly, exclusion
of comorbid conditions. Patients with prostate cancer,
prostatitis, and neurogenic bladder were excluded, so the
results may not apply to al men presenting with LUTS in
real-world clinical practice.
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ABSTRACT

Objective: This study aims to determine the prevalence and anatomical variations of the sternal foramen (SF) in Pakistani
population, and to emphasize its critical clinical significance in preventing complications-such as cardiac tamponade and
pneumothorax-during anterior chest wall interventions.

Study Design and Setting: This retrospective, observational CT based morphometric study on human sternum was carried
out in Pakistani population at M. Islam Teaching Hospital, Gujranwala from December 2023 to October 2024.

M ethodology: The evaluation of images was done using coronal multiplanar reconstruction (MPR) over axia images. The
diameters of the detected sternal foramina along with its distance from suprasternal notch and xiphisternum were measured.
Male and femal e groups were compared for differencesin various dimensions of the sternal foramina. For statistical analysis,
SPSS version 27.0 was used.

Results: In the present study, 580 CT scans were observed. The incidence of sternal foraminain our study is 9.31% (54
out of 580) with 19 men and 35 women. The results showed that both transverse and vertical diameters are generally larger
in males than females, with p-value statistically significant. A larger proportion of females (68.6%) have the sternal foramen
in the body of the sternum compared to males (52.6%). Maximum number of sternal foramina were observed at the level
of the 5th intercostal space 16.67% (n=9).

Conclusion: Awareness of sternal foramina, a congenital defect, is essential for medical professionals to diagnose and
prevent complications during surgery, particularly when considering varying prevalence and characteristics across popul ations.
Keywords: Congenital defect, CT, Human sternum, Morphology, Sternal foramen, Suprasternal notch, Xiphisternum.
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aregradually replaced by bone. This developmental sequence
ensures the formation of asingle, continuous sternum, with
multi ple ossification centers appearing in asegmenta fashion
from the manubrium to the xiphoid process.*

Sternal foramina (SF) are congenital defects arising from
incomplete fusion of these ossification centers. These can
be observed in any of the three parts of the sternum, most
commonly observed in the lower part of the sternal bodly.?
Skeletal variations, particularly those involving the sternum,
are relatively common anatomical occurrences that may
often be misidentified or misunderstood as pathological
abnormalities.® Often asymptomatic, SF are usually
discovered incidentally on imaging or autopsy. However,
they carry immense clinical significance, as SF may lead to
iatrogenic injury. The knowledge of their presenceiscrucia
during acupuncture, bone marrow biopsy, and sternal
aspiration, asthey lie near vital structureslike the heart and
pericardium.>* These anomalies may appear singly or as
multiple defects along the sternum, with prevalence rates
ranging from as low as 0.2% to as high as 57.8%.°

The sternum, known for its durability and resistance to
deformation over time, plays a crucial role in determining
both age and gender in forensic medicine. SF if misidentified
as bullet wounds, may complicate cause-of-death
determinations in cases of suspected homicide or suicide.®’
High-resolution CT scans have also linked them to accessory
lung fissures and sternal clefts, as well as sclerotic bands
near the foramen.”® The sternal foramen is a devel opmental
anomaly that is considerably more prevalent than commonly
assumed, yet it often goes unrecognized in clinical and
radiological settings.® This underscores the importance of
its detailed evaluation and documentation, particularly in
anatomical and imaging studies. A comprehensive
understanding of the topographica relationship between the
sternal foramen and the underlying vital structures—such
as the heart, pericardium, and great vessels—is critically
important.*

This study aims to evaluate the prevalence and anatomical
dimensions of the SF to enhance clinica safety and diagnostic
accuracy. Understanding its occurrence will help to mitigate
risks during invasive blind sternal procedures, prevent
misdiagnosis in radiological assessments, and aid forensic
differentiation from trauma. An important aspect of this
evaluation isthe measurement of the distance of the SF from
the suprasternal notch, whichiscrucid for identifying asafe
zone for blind sternal procedures. Although several global
studies have quantified the prevalence of SF, thereislimited
morphometric data from South Asia, particularly Pakistan,
where genetic and environmental factors may influence
ossification patterns.

To the best of our knowledge, no previous study on this
topic has been conducted in Pakistan, highlighting the gap
between existing information and its practical implications.

METHODOLOGY

This retrospective, observational CT based morphometric
study on human sternum was carried out on Pakistani
population at M. Islam Teaching Hospital, Gujranwala from
December 2023 to October 2024. The Institute’s Research
Committee approved this study (Approval no:
CM/MIMDC/00019/2023) and waived the requirement for
informed consent, as it was conducted retrospectively. The
exclusion criteria included: (1) patients younger than 18
years, (2) patients older than 65 years, (3) history of trauma,
(4) prior sternal surgery, (5) presence of sternal fractures,
(6) metastatic tumors or bony lesions, and (7) presence of
abifid xiphoid process.?* The patients had undergone CT
thorax for various reasons. Initially, the data collected from
800 patients was assessed out of which 580 met theinclusion
criteria of which 408 were females and 172 were males.
Thoracic CT scans of all patients with sternal foramen were
evaluated by applying 3D bone configuration to evaluate
foraminain the sternum.

The CT examinations were performed using a multidetector
128 dlices Philipsincisive CT (version 5.0.1.771, China).
The parameters used were 120 kV, 100 mA, 1-mm slice
thickness, and automatic exposure control in all patients.
Chest CTsweretaken during abresth-hold in degp inspiration.
CT scans were obtained as images containing the entire
sternum including xiphoid process. In the software of CT
scan machine the evaluation of images was done using
coronal multiplanar reconstruction (MPR) over axial images.
3D reforming volume rendering technique (VRT) and
maximum intensity projection (MIP) were used to display
the morphology of entire sternum. Final readings were taken
after applying these techniques in bone window.

The diameters of the detected SF were measured transversely
and vertically in the corona section of the thoracic CT bone
window. The planes and points of reference used for
measuring various readings are shown in figures 1 and 2.
The morphometric measurements were taken in millimeters
(mm), and following linear readings were obtained;

1. From the deepest part of suprasterna notch to the superior
part of SF (A)

2. From thetip of the xiphoid process to the inferior part of
SF(B)

3. Transverse diameter (width) of the SF (C)

4. Vertical diameter (Ilength) of the SF (D)

We also noted the level of costal cartilage or intercostal
space at which SF was present. Two researchers along with
one radiologist and one radiographer took the readings and
evaluated the images with a consensus on the presence and
morphometry of SF

For statistical analysis, IBM SPSS version 27.0 was used.
Independent-sampl es t-test was used to compare male and
female measurements; p < 0.05 was considered significant.
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RESULTS

The incidence of SF in our study is9.31% (54 out of 580)
with 11.04% in males (19 out of 172) and 8.57% in females
(35 out of 408). The mean age of those with SF was 49.88
+ 12.54 years, with 51 + 14.69 years in males and 49.68 +
12.15 yearsin females. The group statistics and independent
samplest-test compare the transverse and vertical diameters
between males and females. Results showed that both the
transverse and vertical diameters are generally larger in
males than females, with significant statistical evidence to
support these differences as shown in Table no. 1. The
percentage and frequency of SF at each level is givenin
Table no. 2.

Figure no. 1: Distance of Sternal Foramen (SF) from suprasternal
notch (A) and tip of xiphoid process (B

)

DISCUSSION

Sternal foramina (SF) an overlooked anomaly offers an
insight into human skeletal variation, with potential
implications that extend beyond the bones themselves. SF
are usually asymptomatic defects and are not visible on X-
rays due to less tissue resol ution. Multiplanar reconstruction
images of CT scans have shown great efficiency in studying
the normal bone anatomy and associated malformations.

The percentage of SF in our study is 9.31% which is
somewhat similar to another CT based study by Kuzucuoglu®
where it was 8.44%. The reported incidence of SFin CT
scan based studies of Ma,* Gossner,™® Turkay™and Boruah?

Figure no. 2: Sternal foramen (SF) Transverse Diameter (C) and
Vertical Diameter (D)

Table No. 1: Statistical Overview and Gender Comparison of Sternal Foramina (SF)

Mean+SD Male Female p-value
Transver se diameter 3.6+1.73mm 5.10+1.73mm | 3.43+1.74mm | 0.001*
Vertical diameter 5.0+2.8 mm 4.80+1.44mm | 3.60+1.61mm | 0.009*
Distance from the deepest point of suprasternal notch | 99.92+37.10mm | 100.57+48.39mm | 99.58+30.09mm | 0.926
Distance from thetip of the xiphoid 46.36+43.09mm | 54.02+49.01mm | 42.20+39.65mm | 0.341

Table No. 2: Percentage and Freguency of Sternal foramina

The Bar Chart shows the gender-based distribution of sternal
foramen location

(SF) at each level Distribution of SF Location Between Males and Females
n Locations
Location Frequency (n) | Percentage et
Manubrium 10 1851% 1 2 o
Third costal cartilage level 1 1.85% 50
Third intercostal space 3 5.55% E
Fourth costal cartilage level 3 5.55% S
Fourth intercostal space 4 7.40% £
Fifth costal cartilage level 7 12.96% ® o -
Fifth intercostal space 9 16.67% N 7
Sixth costal cartilage level 7 12.96%
Xiphoid 10 18.51% Male Female
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Table no. 3: Sternal foramina (SF) percentage and diameters in various populations

Authors (year) Cﬂﬁﬁfr/y &/)%ii?; esnt;J dy Sgg:)*i?nz)e Stsrerngegrt ggei?ifng H;nnﬁgf D?/a?ntétc:rl +
Sternal Foramen | SD (mm) SD (mm)

Gossner 2013 *° Germany | Radiologic (CT) 352 4.5% 3.3 -
Babinski et al. 2015 % Brazil Radiologic (CT) 114 10.5% - -
Sandesh H Chaudhari 2016 *® | India Anatomic (dry specimens) 96 4.1% 7.0 5.5
Sukre Shivaji 2016 7 India Anatomic (Dry Specimens) 71 4.22 % - -
Boruah et al. 20162 India Radiologic (CT) 1180 11.6% 557+2.27 | 6.65+3.35
N. Gkantsinikoudis 2016 * Greece | Anatomic (dry specimens) 35 14.2% 4.8 51
Turkay 2017 ** Turkey | Radiologic (MDCT) 500 5.2% - -
Vulovic 2019 ¥ Serbia Radiologic (MDCT) 422 5.9% 39+19 42+17
Alok tripathi 2019 *° India Anatomic (dry specimen) 100 10% - -
K uzucuoglu 2020 ° Turkey Radiologic (CT) 912 8.44% 513+263 | 7.75+4.72
Sunil duchania 2021 * India Anatomic (dry specimens) 350 6.57% 7.70 9.96
Vatzia 2021 *° Greece | Radiologic (MDCT) 950 4.9% - -
De-TingMa 2023* China Radiologic (CT) 2500 4.44% 6.0+29 6.8+ 3.9
Gautam 2023 India Anatomic (Dry Specimens) 112 9.82% 5.75 7.16
Lema 20233 Ethopia | Anatomic (dry Specimens) 94 19.1% 7.08+3.32 | 7.88+4.28
Present study 2024 Pakistan | Radiologic (CT) 580 9.31% 36+173 50+28

was 4.4%, 4.5%, 5.2% and 11.6% respectively, which shows
contrast to our study. The global comparison of SFincidence
recorded by different researchers along with their transverse
and vertical diameters from cadaveric dry specimensto CT
scan-based studies is shown in Table no. 3.

Previous studies showed significant correlation between
incidence of SF and gender, showing it to be more frequent
in males,>*2and our study (11.4% in males, 8.7% in females)
further augments this point.

The size of SF in our study was very different from other
studies with mean transverse diameter being 3.6+1.73 mm
which is quite less as compared to other studies. Boruah et
al? measured the mean transverse diameter as 5.58+2.28
mm, Ma&® reported it to be 6.0+2.29 mm, Gautam™ reported
it to be 5.75 mm and 5.13 + 2.63 mm by Kuzucuoglu.®

Similar trend was observed with the mean vertical diameter
in our study which was found to be 5.0+£2.8 mm which is
lesser than Gautum?® (7.16 mm), Boruah? (6.65+3.35 mm),
Ma (6.8+3.9 mm) and Kuzucuoglu® (7.75+4.72 mm). These
differences suggest that the ossification processin the sternum
varies across populations. Our findings indicate less
pronounced gaps when the ossification centers fail to fuse
completely. This may be influenced by genetic and
environmental factors specific to the Pakistani population,
highlighting the importance of regional variations.

Aninteresting finding of our study was that both transverse
and vertical diameters of the SF were greater in males as
compared to female with p-values of 0.001 and 0.009

respectively (p-value<0.05). This statistically significant
gender difference similar to Ma® study suggests that male
patients may have different anatomical considerations during
procedures involving the sternum, necessitating tailored
approaches to ensure safety and effectiveness in surgical
interventions.

The analysis of the distances between the SF and both the
sternal notch and xiphoid tip demonstrates no notable
differences between male and femal e measurements.

The distance of the SF from the suprasternal notch provides
another method for sternal puncture site selection. This
distance in our study ranged between 25 mm to 191 mm
suggesting that the safe area for sternal biopsy will be
anywhere within 25 mm from the suprasternal notch for the
Pakistani population.

In our study, 62.96% (n=34) SF in the sternal body were
reported. This result was quite similar to Gautam® where
the percentage of SF in body was 72.73% and K uzucuoglu®
with 66.2% (n=45). Quite contrasting from Ma’* where all
the SF were observed in the body of the sternum from 4th
to 6th costal cartilage only, with maximum SF present at
5th costochondral junction 45.95% (n=51). Boruah? also
reported the maximum prevalence of SF at 5th costochondral
junction being 78.8% (n=108) which was also seconded by
Lema’and Sukre Shivaji B”. However, no foramen was
reported in manubrium and xiphoid in all three of these
studies which is contrasting to ours as we observed 18.51%
SF both in manubrium and xiphoid separately. Also, in our
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study maximum number of SF were observed at the level
of the 5th intercostal space 16.67% (n=9). Another study
by Bolatli® also reported 11.7% SF in the xiphoid as compared
to only 5.1% in the sternal body. Boruah? suggested that
sternal procedures should be avoided from 4th to 6th costal
cartilages considering it to be a danger zone. This suggestion
isvalid but taking into consideration the greater percentage
of foramina in manubrium and xiphoid in Pakistani
population, preliminary CT should be advised before
performing any sternal procedures. SF can easily be mistaken
as an osteolytic lesion but smooth edges and contour of the
foramenin CT differentiatesit from osteolytic lesionswhich
hasirregular edges.™

LIMITATIONS:

The limitations of the study include its single-center design,
which may limit the broader applicability of the findings to
other populations. The use of advanced imaging techniques
is also recommended for future studies to enable more
detailed and spatially accurate evaluation of the sternal
foramen. Furthermore, the study focused exclusively on
adults aged 18 to 65 years, thereby excluding potential
anatomical variations present in pediatric and elderly
populations. Incorporating data from a wider age rangein
future research could offer a more comprehensive
understanding of sternal anatomical variations.

CONCLUSION:

Sternal foramen (SF) emerges as a surprisingly frequent
anatomical variant within the Pakistani population. Its often-
overlooked presence carries serious clinical implications,
particularly during invasive procedures where unrecogni zed
SF can lead to devastating outcomes such as cardiac
tamponade or pneumothorax. By shedding light on its
prevalence and morphology, this study reinforces the need
for heightened anatomical vigilance in surgicd, radiological,
and emergency settings. Future large-scale, multicenter
investigations are warranted to map regional differences.
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Abstract

Objective: To determine prevalence and pattern of thyroid profile abnormalities (hypothyroidism, hyperthyroidism,
subclinical hypothyroidism, and subclinical hyperthyroidism) in pediatric population and to correlate these abnormalities
with agein children presenting to atertiary care hospital of South Punjab.

Study design and setting: This cross-sectional study was conducted for two months from 5-Dec-2024 to 5-Feb-2025 in
Pathology department of Children Hospital and Institute of Child Health (CH & ICH) Multan.

Methodology: All the patients of 1-14 years whose thyroid profile was requested for any clinical indication were included
in the study using consecutive sampling technique. Participants were divided into 3 age groups of 1-5 years, 6-10 years
and 11-14 years. Data was entered and analyzed using SPSS 22. P-value of <0.05 was considered statistically significant.

Results: Among 200 children included in the study 60(30%) were found to have thyroid disorders. Subclinical hypothyroidism
was seen in 36(60%) children and was most common thyroid disorder. Thyroid disorders were slightly more common in
females. Difference of Mean T3, T4 and TSH in various thyroid disorders was statistically significant with p value of 0.000.
Majority of the children (44%) were in 1-5 years age group. No correlation was found between age of the patients and
thyroid disorders (r=0.004, sig. 2 tailed=0.966).

Conclusion: Subclinical hypothyroidism is the most common thyroid disorder among children and thyroid profile
abnormalities are not related to age.

Keywor ds: Autoimmune thyroiditis, Hyperthyroidism, Hypothyroidism, Thyroid function tests
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INTRODUCTION:

Normal thyroid function is vital for proper neurocognitive
growth, as well as for development and maturation during

abnormality differ depending on the child's age. In infancy
and childhood, thyroid dysfunction leads to metabolic
disruptions and affects growth and development. Therefore

childhood and adolescence. Thyroid function tests are
commonly available and are routinely requested in pediatric
healthcare setup. The impact of thyroid hormones on tissue
growth is regulated by age and is tissue or organ specific,
therefore medical consequences of any thyroid function
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in pediatric setting, thorough assessment and management
of thyroid function are crucial, as thyroid disorders can
significantly affect neurodevel opment, physical growth, and
overall health in children. Thyroid disorders make up a
substantial portion of pediatric endocrine conditions, second
only to diabetes in children worldwide.? In Pakistan, where
iodine deficiency is prevalent, high rates of thyroid diseases
are observed, likely due to inadequate dietary iodine intake,
or autoimmune diseases affecting thyroid function, leading
to either hypothyroidism or hyperthyroidism.® However,
due to underdiagnosis, lack of awareness, and inconsi stent
availability of diagnostic services, timely detection and
effective management are frequently compromised.

Thyroid disorders represent a range of conditions, from
hypothyroidism to hyperthyroidism, indicated by the levels
of Thyroid Stimulating Hormone (TSH), Triiodothyronine
(T3), and Thyroxine (T4). Hypothyroidism is more prevalent
than hyperthyroidism, both globally and in countries like
Pakistan. It occurs when the thyroid gland fails to produce
sufficient amounts of thyroid hormones, leading to aslowing
down of metabolic processes. This condition is more
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commonly seen in women and increases with age. In contrat,
hyperthyroidism, which involves the overproduction of
thyroid hormones, is relatively less common.* Thyroid
dysfunction can be subclinical and asymptomatic,
characterized by irregular thyroid hormone levelswhere T3
and T4 levelsremain norma while TSH levels are abnormal.
In contrast, clinically symptomatic thyroid dysfunction
involves abnormal levels of both T3 and T4 along with
TSH.® Autoimmune thyroid diseases (AITDs), such as
Hashimoto thyroiditis and Grave's disease, are the most
common thyroid conditions with two different extremesin
children. These disorders may occur asisolated autoimmune
conditions or alongside other autoimmune diseaseslike Type
1 diabetes, celiac disease, pernicious anemia, and others.®”
Autoimmune thyroiditis (AIT) is one of the main causes of
acquired hypothyroidism in pediatric population, leading to
inflammation, gradual glandular destruction, and reduced
hormone production and many cases are detected incidentally
before overt symptoms emerge.® Timely diagnosis and
appropriate trestment are crucial to support normal growth,
developmental progress, and academic performance in
children.

In patients with severe hypothyroidism, key signsinclude
growth failure and weight gain, though some children may
show normal growth parameters for the population at first
presentation. Enlargement of pituitary gland should be
considered in every child with severe hypothyroidism.? In
subclinical hypothyroidism, growth limitations or cognitive
impairments are generally not noted, but subtle cardiac
problems have been reported.® Most children with subclinical
hyperthyroidism are usually asymptomatic, especially when
the suppression of TSH is mild and short-lived. This is
commonly seen in the early stages or recovery phase of
thyroid dysfunction, or in cases where thyroid hormone is
administered externally also called iatrogenic subclinical
hyperthyroidism. Due to the subtle nature of symptoms,
routine laboratory screening can be valuable particularly in
children with known risk factors such as autoimmune
conditions or a family history of thyroid disease. When
subclinical hyperthyroidism is persistent or shows signs of
progression, it requires close monitoring or intervention to
prevent potential long-term complications affecting the heart,
bone development, and neurological function.®
Hyperthyroidism is rare but can have serious effects on a
child's growth and development. Clinicians should be aware
of subtle clinical manifestations of this condition. Early
recognition and referral to a pediatric endocrinologist can
help prevent complications associated with this condition.™
In pediatric patients, thyroid function tests (TFTs)
abnormalities can impart diagnostic challenges due to the
wide range of clinical signs that may accompany them.
Possible causes of abnormal TFTsinclude Grave's disease,
Hashimoto thyroiditis, congenital hypothyroidism, resistance
to thyroid hormone, iodine deficiency, sick euthyroid

syndrome, medications and interference with thyroid function
assays.?

This study aims to determine the prevalence and pattern of
thyroid profile abnormalities in children and to correlate
these abnormalities with age. In countries like Pakistan,
whereiodine deficiency remains a concern, thereis a higher
incidence of thyroid disorders, particularly in children.
Thyroid disordersin children can significantly impact growth,
neurodevelopment, and overall health. Among these,
subclinical thyroid disorders are often overlooked due to
the absence of obvious clinical symptoms. However,
emerging evidence suggests that these subclinical disorders
if left undiagnosed or untreated also contribute to subtle
changes in growth patterns, cognitive function and
cardiovascular risk over time. There is insufficient local
data on the prevalence and pattern of thyroid dysfunctions
in children. Identifying these patternsis crucia for early
diagnosis, timely intervention, and long-term health
monitoring. This study aimsto address this gap by evaluating
thyroid profile abnormalities, with a special focus on
subclinical forms, and exploring their correlation with age
in children attending atertiary care hospital in South Punjab.

METHODOLOGY:

This cross-sectional study was conducted for two months
from 5-Dec-2024 to 5-Feb-2025 in Pathology department
of Children Hospital and Institute of Child Health (CH &
ICH) Multan. Ethical approval was taken from Ethical
Review Committee of ingtitute before commencing the study
(2364 DATED 5-12-24). All the Children of 1-14 years of
both genders whose thyroid profile was requested for any
clinical indication including but not limited to growth
abnormalities, physical findings or constitutional symptoms
indicating thyroid disorders, neurodevelopmental concerns,
high risk individuals with family history of thyroid or
autoimmune disorders were included in the study using
consecutive sampling technique. Informed consent was taken
from parents of the patients. Children with critical or chronic
systemic illness, undergoing treatment for any thyroid
disorder, receiving medications that could interfere with
thyroid hormone levels, and individuals for whom informed
consent was not obtained were excluded. Sample size of
130 was calculated using prevalence 13% margin of error
5% and confidence interval 95%.** However to overcome
issue of missing data we enrolled 200 patients. Participants
were divided into 3 age groups of 1-5 years, 6-10 years and
11-14 years. 2 ml blood for thyroid profile (TSH, free T4,
free T3) was obtained in gel tube under aseptic conditions.
Sample was allowed to clot, serum was separated after
centrifugation and thyroid profile was performed on VITROS
ECiQ immunodiagnostic system, chemiluminescence based
homogeneousimmunoassay analyzer. Demographic variables
and thyroid profile results were recorded on a predesigned
proforma. Reference ranges used for fT3, fT4 and TSH are
2.3-5.0pg/ml, 0.8-2.0ng/ml, 0.5-4.7ulU/ml. Thyroid profile
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abnormalities (hypothyroidism or hyperthyroidism,
subclinical hypothyroidism and subclinical hyperthyroidism)
were defined as per the standard cut offs of fT3, fT4 and
TSH. The data was entered and analyzed on SPSS version
22. Shapiro Wilk test was applied to check normality of
data. Mean and SD was given for quantitative variables with
normal distribution while Median and range was given for
variables with skewed distribution. Independent t-test and
analysis of variance (ANOVA) were used to test for
statistically significant differences of T3, T4, TSH in males,
females and different thyroid disorders respectively. Pearson
correlation was used to see correlation between thyroid
profile abnormalities and age. P-value of <0.05 was
considered to be statistically significant.

RESULTS:

200 children were included in this study among which
94(47%) were mae and 106(53%) were female. Participants
were divided into 3 age groups. 88(44%) were included in
1-5 years age group, 80(40%) in 6-10 years age group and
32(16%) in 11-14 years age group. Mean age of the study
participants was 6.3+3.7 years. Mean T3 and T4 were
3.7+1.03 pg/ml and 1.45+0.5 ng/dl respectively. Median

Figure 1. Frequency of thyroid disorders(n=60)

hypothyroidism

subclinical
hyperthyroidism
10(17%)

TSH was 2.82(1.50-4.78) ulU/ml. 60(30%) patients were
found to have thyroid disorders. Among all these thyroid
disorders subclinical hypothyroidism was most prevalent as
shown in figure 1. Thyroid disorders were found to be
slightly more prevalent in females than in males as shown
in figure 2 with aratio of 1.4:1. Mean T3, T4 and TSH
difference was statistically insignificant in males and females
with p value of 0.59, 0.93 and 0.34 respectively. Difference
of mean T3, T4 and TSH vaues were statistically significant
(p=0.000) among euthyroid, hypothyroid, hyperthyroid,
subclinical hypothyroid and subclinical hyperthyroid patients
as shown in table 1. No correlation was found between
thyroid disorders and age of the patients (r=0.004, sig. 2
tailed=0.966) (table 2).

DISCUSSION:

In our study, thyroid disorders were identified in 30% of
patients. The most common thyroid disorder was subclinical
hypothyroidism, accounting for 60% of cases, followed by
subclinical hyperthyroidism (17%), overt hypothyroidism
(13%), and hyperthyroidism (10%). The overall prevalence
of thyroid disorders in the study group was as follows:
subclinical hypothyroidism 36(18%), subclinical
hyperthyroidism 10(5%), overt hypothyroidism 8(4%), and
hyperthyroidism 6(3%). A study in India involving 498
children discovered thyroid abnormalities in 65 (13%)
children, 6(93.8%) were diagnosed with hypothyroidism

Figure 2: Gender distribution of thyroid disorders. (n=60)
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Table 1: Difference of mean T3, T4 and TSH values among different thyroid disorders

Thyroid Thyroid disorders
. . . - Subclinical Subclinical pvalue
profile | Euthyroid| Hypothyroidism| Hyperthyroidism hypothyroidism | hyperthyroidism

T3 3.7:0.6 1.7£0.3 6.8+1.5 3.6+0.7 4.1+0.3 0.000
T4 1.4+0.3 0.24+0.16 0.24+0.16 1.5+0.3 1.5+0.4 0.000
TSH 2.6x1.1 2.4+0.8 2.4+0.8 8.8+5.2 0.3+0.19 0.000

Table 2: Correlation of age group and thyroid disorders

Age group | Thyroid disorder

Pearson Correlation 1 .004

Agegroup | Sig. (2-tailed) .966

N 200 200
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and 4(6.2%) with hyperthyroidism, and a male-to-female
ratio of 1:1.2 was noticed.*® In Pakistan, the incidence of
subclinical hyperthyroidism, subclinical hypothyroidism
overt hyperthyroidism and overt hypothyroidism is reported
to be 5.8%, 5.4%, 5.1% and 4.1% respectively.’* Moreover,
it isevident that both hyperthyroidism and hypothyroidism
(subclinical or overt) are more widespread in females than
in males.* Our research also showed that subclinical thyroid
disorders are more frequent than overt thyroid disorders
with female predominance. A smaller study in Indiareported
37% of children with thyroid dysfunction had
hypothyroidism.*® A Saudi Arabian study revealed that
hypothyroidism is more frequent in pediatric population
than hyperthyroidism, with 50.34% of cases being Hashimoto
thyroiditis, and 64.2% of those affected were females.’® A
study conducted in Pakistan showed that thyroid disorders
are five times more frequent in females than males.*” Our
findings align with these studies, indicating that
hypothyroidism, particularly subclinical hypothyroidism, is
more prevalent than hyperthyroidism, with thyroid disorders
being more common in females. In our study, the male-to-

femaleratio was 1:1.4, which further supports prior studies.*
14,16, 17

Clinical evidence suggest that acquired thyroid disease with
obvious clinical findingsisrare. Most cases tend to have a
subtle or asymptomatic onset, often going undetected until
routine screening or evaluation for unrelated issues reveals
abnormalitiesin thyroid function. Asaresult, many children
with acquired thyroid dysfunction may not be diagnosed
until the disease has progressed, emphasizing the importance
of high clinical suspicion and timely screening especially
in at-risk populations.™®

Subclinical hypothyroidism (SCH) in children is generally
considered a mild and often transient condition. Research
shows that in approximately 68% to 88% of cases, SCH
either remains stable or resolves spontaneously without
advancing to overt hypothyroidism. Only asmall proportion
of patients experience progression to clinically significant
hypothyroidism or develop autoimmune thyroid disorders,
such as Hashimoto's thyroiditis. Despiteitstypicaly benign
course, SCH often causes concern among parentsand primary
care providers, mainly due to the uncertainty of its long
term outcomes. Even in asymptomatic cases, abnormal
thyroid function test results can lead to anxiety and frequent
referralsto pediatric endocrinologists for further assessment.
This pattern highlights the importance of evidence based
guidelinesto help cliniciansidentify which children require
active intervention versus those who can be safely observed
over time. A better understanding of the natural course of
SCH is key to avoid overtreatment while ensuring that
children at risk of progression receive appropriate care.”
Infants with subclinical hypothyroidism need careful follow-
up, as elevated TSH level may be transitory in about half
of the cases and resolve spontaneously or progress to overt

hypothyroidism which may impair neurological
development.? lodine deficiency is one of the most common
causes of subclinical hypothyroidism in children, though
supporting evidenceislacking. Other causesinclude maternal
thyroid dysfunction, autoimmune thyroid diseases
(Hashimoto's thyroiditis), genetic syndromes (Down
syndrome) and gene mutations in TSH receptor.?

Graves' disease (GD) accounts for 60-80% of
hyperthyroidism casesin children, and some sources suggest
it may be responsible for more than 95% hyperthyroid cases,
making it nearly synonymous with hyperthyroidism
particularly in school age children and adolescents..”? Graves
disease is an autoimmune disorder characterized by the
production of TSH receptor antibodies (TRAbs) stimulating
the thyroid gland for overproduction thyroid hormones T3
and T4 and ultimately leading to clinical hyperthyroidism.
Other causes of hyperthyroidism including Hashitoxicosis,
toxic adenoma or multinodular goiter, thyroiditis and
exogenous thyroid hormone ingestion are rare in children.

Thyroid disorders are influenced by different factors such
as geographical dissemination, iodine utilization, nutritional
habits and genetic susceptibility.?® In geographical
dissemination endemic goiter remains a health concernin
parts of Asia, Africa, and Latin America, largely due to
insufficient iodine intake. Although global initiatives have
significantly lowered its prevalence but continued and
targeted public health efforts are essential to reach the most
vulnerable and isolated populations. Diet and nutrition stand
out as modifiable factors that can improve thyroid function
and reduce the frequency of thyroid conditions.® Unlike
genetic or geographic factors, nutritional choices can be
adjusted, offering both preventive and therapeutic benefits
for various thyroid conditions. In developed economies, the
prevalence of undetected thyroid disorder is declining due
to widespread thyroid function assessments and lower
treatment initiation thresholds.* Previously only overt thyroid
disorders were treated but now proactive approach of treating
subclinical thyroid disorders prevents progression to overt
disease and reduces complications. While thyroid conditions
are easily managed in advanced nations, low-income countries
face alarger and often underestimated burden. Developing
specialized healthcare centers for thyroid disorders which
include comprehensive diagnostic services with tailored
treatment options and postgraduate endocrinol ogy education
is crucial for meeting this need in developing nations.?

CONCLUSION:

This study concludes that subclinical thyroid disorders are
more prevalent than overt thyroid dysfunction in the pediatric
population, with subclinical hypothyroidism emerging as
the most frequently observed abnormality. The findings
underscore that thyroid profile abnormalities occur across
all pediatric age groups without a significant correlation to
age, suggesting that age alone should not be considered a
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primary determinant in evaluating thyroid function in
children.

LIMITATIONS:

This study was conducted in atertiary care hospital therefore
participants may not be representative of general pediatric
population particularly those from underprivileged areas
who may not have access to tertiary care hospital.

RECOMMENDATIONS:

It is recommended that children with symptoms suggestive
of thyroid dysfunction and family history of thyroid or
autoimmune disorder should undergo prompt thyroid
evaluation. It is also recommended that TSH should be used
for initial screening of thyroid disorders. Free T4 and free
T3 should be advised when TSH is abnormal or if thereis
strong clinical indication. Availability of data: Authors
confirm that data supporting the results of this study are
avallablein the article.
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Miniplatesin Symphysisor Para symphysis Fracture of Mandible
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ABSTRACT

Objective: To assess the treatment success between locking and non-locking miniplates when used for the constructive
repair of mandibular symphysis and parasymphysis fractures of the mandible.

Study Design and Setting: Thisstudy is designed as a quasi-experimental conducted in the Oral and Maxillofacial Surgery
Department of Punjab Dental Hospital and De Montmorency College of Dentistry, Lahore.

Methodology: This quasi-experimental was conducted in the Oral and Maxillofacial Surgery Department of Punjab Dental
Hospital and De Montmorency College of Dentistry, Lahore. It enrolled 60 patients into each group consisting of locking
and non-locking variants for atotal of 120 participants. The data was evaluated through SPSS version 25 by applying the
Chi-sguare test and one-way ANOVA test.

Results: Fracture stability was achieved in of patients in the locking miniplate group compared to in the non-locking group,
with statistical significance (p=0.040). The need for additional IMFs was significantly lower in the locking group, with
only required additional fixation, compared to the non-locking group (p=0.00095). Pain scores, measured using the VAS,
were significantly lower in the locking miniplate group compared to the non-locking group with a p-value of 0.0001. Soft
tissue healing was significantly better in the locking group, showing proper healing compared to the non-locking group
(p=0.008).

Conclusion: The superior locking miniplate design achieves better fracture stability through increased mechanical stability
as well as reducing postoperative discomfort and improving the healing of soft tissue structures, thus establishing their
advantage over traditional non-locking miniplate methods.

Keywords: Fracture stability, locking miniplates, mandibular fractures, non-locking miniplates,
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I-Anam Shahzad I INTRODUCTION

ggﬂ,vf'gﬂ%m%fgna&mggﬁ of e(());angml\i/lsta}?IIofmal Surgery The mandible, a unique horseshoe-shaped bone, plays a
Email: Anumshahzad64@gmail.com critical role in cranial articulation, mastication, speech,
Shahid Ali respiration, and facial expression.* The maxillofacial injuries
Professor, Department of Oral & Maxillofacial Surgery mainly stem from fractures because the bone's exposed
%%Z-' ﬁ%?&%%aﬁgggrﬁaﬂl%?nmwy position and particular structure create high susceptibil ity.2®

Interpersonal violence, together with road traffic accidents

and falls and sports-related incidents, represent the typical
situations that lead to mandibular fractures.* Mandibular
symphysis, along with parasymphysis, stands out as the
most vulnerable areas for fractures because of their position
while under biomechanical stress.®

Traditional mandibular fracture treatment methods, including
bandages and wire-based stabilization and splint fixation,
caused patients to devel op various complications, including
facial asymmetry as well as functional impairment and
malocclusion.® ” Mandibular fracture treatment underwent
arevolutionary change with the introduction of miniplates
through the work of Champy and Michelet in the 1970s
through open reduction and internal fixation (ORIF).®
Champy’s tension band osteosynthesis principle became the
foundation for expansive clinical acceptance of two 2.0mm
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Comparison of a Single 2mm Locking Miniplate with Two 2mm Non-Locking Miniplates in Symphysis or Para symphysis Fracture of Mandible

non-locking miniplates positioned subapically and at the
lower border to prevent torsional, compressive, and tensile
forces from affecting the symphysis and parasymphysis
regions.’

The stability of conventional miniplates requires bone
compression for support but this technique generates
complications including screw loosening together with
cortical resorption and loss of fixation particularly in
medically or nutritionally fragile patients.*® * The locking
plate system with screws emerged to resolve existing
shortcomings.*? The locking miniplates differ from non-
locking plates by uniting screws to both plate structure and
bone tissue through afixed-angle construct which strengthens
stability and reserves periosteal blood supply and minimizes
screw movements.™ The locking plate technology provides
dual fixation to bone and plate, which decreases necrotic
tissue development, enhances functional results, and
eliminates the requirement of IMF treatment in most
procedures.*

Thelatest studies propose an assessment of locking miniplates
against non-locking miniplates for treating mandibular
fractures.™ A study by Elsayed et al. (2020) examined the
mandibular parasymphysis fracture outcomes between 2mm
locking and 2mm non-locking miniplates. The locking plate
group exhibited superior bone healing compared to the non-
locking plate group according to radiological assessments,
even though clinical pain and swelling measurements
remained identical and occlusal stability showed no
substantial differences between the two groups.’® Research
by Pirwani et al. 2022 examined how different miniplates
affected infection rates for patients who were 35 years old
and older. The infection rates among 100 managed patients
showed no noteworthy variations, which indicates that
locking plates work equally well as non-locking miniplates
for mandibular fracture treatment. The better bone healing
capability of locking plates provides potential benefits for
fracture rehabilitation by ensuring more stable fixation of
fractures during healing.”

This research examines the effectiveness of a standalone
2.0mm locking miniplate when it replaces the traditional
two 2.0mm non-locking miniplates for treating symphysis
and parasymphysis fractures. Because of its time-saving
characteristics, along with reduced instrumentation needs
and superior stability, the locking system seems to offer
patients an improved, efficient therapy. The study aims to
examine postoperative pain, occlusal stability, and fractured
segment stability with IMF requirements through the
evaluation of single 2.0mm locking miniplates against two
2.0mm non-locking miniplates.

METHODOLOGY

This study is designed as a quasi-experimental conducted
inthe Ora and Maxillofacial Surgery Department of Punjab
Dental Hospital and De Montmorency College of Dentistry,

Lahore. The duration of the study will be six months, from
September 26, 2024, to February 26, 2025, following the
approval of the research synopsis. The study occurs within
atimeframe of six months and begins after the study proposal
was approved by the College of Physicians and Surgeons
Pakistan (CPSP) and the institutional ethics review board
and the ERC number is 2220. The sampling technique used
was non-probability purposive sampling, selecting patients
diagnosed with symphysis or parasymphysis fractures. A
total of 120 patients (60 in each group)® was included in
the study, calculated with 80% power of the test, a5% level
of significance, and expected fracture stability of 93% in
the 2mm locking miniplate group and 77% in the non-
locking miniplate group.™

Patients eligible for the study was between 15 and 60 years
of age, otherwise healthy with no debilitating comorbidities
such as coagul opathies or respiratory diseases, as assessed
through medical history and records. Patients must have
fractures in the symphysis or parasymphysis region,
confirmed through orthopantomography (OPG), and should
not have any major accompanying injuries except for minor
skin abrasions and lacerations. Patients with comminuted
fractures, bilateral fractures, or fracturesinvolving the angle
or condylar region, as seen on OPG, were excluded.
Additionally, individuals for whom intermaxillary fixation
(IMF) is contraindicated, such asthose with epilepsy, severe
asthma, psychiatric conditions, or a history of alcohol or
drug abuse, were also excluded.

After obtaining ethical approval, 120 patients presenting in
the OPD of the Oral and Maxillofacial Surgery Department
who meet the inclusion criteriawere enrolled in the study.
Written informed consent was obtained from all participants,
and demographic data, including age, gender, fracture site,
and mechanism of trauma. A thorough clinical examination,
radiographic assessment, and necessary hematologic
investigations was performed to ensure anesthesia fitness,
following hospital protocols.

The patients were randomly allocated into two groups using
a computer-generated randomization technique. The study
group receive open reduction and internal fixation with a
single 2.0mm locking miniplate system, while the control
group undergoes the same procedure using two 2.0mm non-
locking miniplates. In al cases, IMF was achieved using
Erich arch bars or eyelet fixation. A transoral vestibular
incision was made in the symphysis region after local
anesthetic infiltration, approximately 10-15mm away from
the attached gingiva. A submucosal dissection was carried
out to expose the mentalis muscle, which was bisected to
raise amucoperiosteal flap, allowing access to the fracture
segment. The fracture fragments were visually reduced into
accurate anatomical pre-traumatic occlusion. Rigid fixation
was then be performed using a single 2.0mm locking
miniplate in the study group and two 2.0mm non-locking
miniplates in the control group. After confirming occlusion,
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IMF was removed. Theincision was closed in layers using
resorbable sutures, and empirical antibiotics were prescribed
for five days. Patients will be discharged on the third
postoperative day.

All participants were followed at regular intervals during
the first, second, and third postoperative weeks to assess
fracture stability and occlusal discrepancy. Based on occlusal
stability, the need for additional IMF was determined.
Additional variables such as age, gender, and cause of trauma
was also be recorded as they may act as effect modifiers.
All observations were documented in a structured proforma.

Data was analyzed using SPSS version 25. Quantitative
variables such as age and BMI will be presented as mean
+ standard deviation (SD). In contrast, qualitative variables,
including occlusal stahility, fracture stability, and the need
for IMF, were presented as frequencies and percentages.
The Chi-square test was applied to compare qualitative
variables between groups. Data al so be stratified based on
age, gender, and fracture type (symphysis/parasymphysis).
Post-stratification, the Chi-square test was used to assess
statistical significance, with a p-value of <0.05 considered
statistically significant.

RESULTS

The demographic and clinical characteristics of the study
participants were comparabl e between the two groups. The
mean age of patients in the locking miniplate group was
35.5 + 10.3 years, while in the non-locking miniplate group,
it was 36.2 + 9.9 years (p=0.705). Similarly, the mean BMI
was 24.9 + 3.6 kg/m?2 in the locking miniplate group and
25.2 + 3.3 kg/m? in the non-locking group (p=0.635). Males
constituted the majority of participants in both groups,
accounting for 71.6% in the locking miniplate group and
66.6% in the non-locking group (p=0.553). Fracture type
distribution was also similar, with symphysis fractures
present in 50% of the locking group and 55% of the non-
locking group (p=0.583). The most common cause of trauma
was road traffic accidents, seen in 65% of the locking group
and 61.6% of the non-locking group, followed by fallsand
assaults, with no statistically significant difference between
the groups (p=0.456). (Table 1)

Postoperative outcomes demonstrated asignificant advantage
of locking miniplatesin several parameters. Fracture stability
was achieved in 91.6% of patientsin the locking miniplate
group compared to 78.3% in the non-locking group, with
statistical significance (p=0.040). Similarly, occlusal stability
was observed in 93.3% of the locking miniplate group and
76.6% of the non-locking group, though this difference was
not statistically significant (p=0.788). The need for additional
intermaxillary fixation (IMF) was significantly lower in the
locking group, with only 6.6% requiring additional fixation,
compared to 30% in the non-locking group (p=0.00095).
Pain scores, measured using the Visual Analog Scale (VAS),
were significantly lower in the locking miniplate group (2.8

+ 1.2) compared to the non-locking group (4.2 + 1.6), with
a p-value of 0.0001. Postoperative infection rates were
dightly lower in the locking miniplate group (6.6%) compared
to the non-locking group (11.6%), but this difference was
not statistically significant (p=0.342). Soft tissue healing
was significantly better in the locking group, with 98.3%
showing proper healing compared to 85.0% in the non-
locking group (p=0.008). These findings suggest that locking
miniplates provide superior fracture stability, lower pain
scores, and better soft tissue healing, making them a
favourable option for the management of mandibular

fractures. (Table 2) (Figure 1)

Table 1: Demographic and Clinical Characteristics of Study
Participants (n=120)

L ocking Non-locking

Variable Miniplate miniplate |p-value

Group (n=60) | Group (n=60)
Age (years) (Mean+SD) | 35.5+10.3 36.2+99 | 0.705
BMI(kg/m?) (Mean+ SD)| 24.9+ 3.6 252+33 | 0.635
Gender n (%)
Male 43 (71.6%) 40 (66.6%) 0553
Female 17 (28.3%) 20 (33.3%)
Fracture Type n%
Symphysis 30 (50%) 33 (55%) 0583
Parasymphysis 30 (50%) 27 (45%)
Cause of Trauma n%
Road Traffic Accident 39 (65%) 37 (61.6%)
Fall 9 (15%) 14 (23.3%) | 0.456
Assault 12 (20%) 9 (15%)

*Satistically significant (p < 0.05)

Table 2: Postoperative Outcomes of the Study Participants (n=120)

L ocking Non-locking

OutcomeVariable| Miniplate miniplate | p-value

Group (n=60)| Group (n=60)
e SN s (o16%) | a7 (78:3%) | 0040°
S‘(:%m' Sability | 56 (03.30) | 46(76.6%) | 0.788
Need for Additional "
IMF n (%) 4 (6.6%) 18(30%) | 0.00095
Pain Score
(VAS Mean+ SD) | 28%12 42+16 | 0.0001*
E??};)Op Infection 4(6.6%) 7(11.6%) | 0342
ﬁ%}o)ﬂ ssueHealing | 5o 9g3%) | 51(85.0%) | 0.008*

*Jatistically significant (p < 0.05)
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DISCUSSION

The research results show that symphysis and parasymphysis
fracture treatment using one locking miniplate at 2.0 mm
achieves superior clinical benefits when compared with two
non-locking miniplates at 2.0 mm. Locking miniplates
provided superior clinical stability to non-locking miniplates
(91.6% vs. 78.3%, p=0.040) and required fewer patients to
need additional intermaxillary fixation (6.6% vs. 30%,
p=0.00095). This evidence supports that the locking plate
design leads to enhanced post-operative stahility results.
The effectiveness of locking miniplates for mandibular
fracture repair has been validated through multiple previous
investigation studies.

The research by Sarkar DF et a. (2021) regarding locking
miniplates versus non-locking miniplates for mandibular
fractures found that locking plates offered superior stability
compared to non-locking plates.’® The authors explained
that locking plates provided elimination of precise plate-to-
bone adaptation requirements which reduced screw loosening
risk and achieved better construct rigidity.?® A study by
Balani et al. (2024) demonstrates how locking plate patients
achieved faster healing time with lower secondary
intervention needs, directly supporting the findings in this
study.?

Thelocking miniplate group demonstrated |ess postoperative
pain based on Visual Analog Scale (VAS) assessments,
which showed 2.8 + 1.2 as the mean score, while the non-
locking miniplate group rated 4.2 + 1.6 (p=0.0001). The
biomechanical support that locking plates provide alows
for lower movements at fracture sites because this reduces
postoperative pain development. The research findings by
Al-Moraiss et d. (2020) indicate that locking plates produce
lower postoperative pain levels and require lesser amounts
of analgesics for treating mandibular fractures.

The locking miniplate group experienced reduced
postoperative infection rates at 6.6%, but no statistically
significant difference existed (p=0.342) when compared to
the conventional miniplate group at 11.6%. Research by
previous authors recommends that locking plates enhance
infection prevention because they minimize periosteal
stripping and protect native blood flow. The research by
Pirwani FA, et a. (2022) indicated surgical site infections
occurred less frequently in patients receiving locking
miniplatesin contrast to those with conventional non-locking
plates. Patient comorbidities together with patient hygiene
practices aswell as antibiotic use protocols, need additional
study to determine their effects on overall infection rates.??

Soft tissue healing reached higher levels in the locking
miniplate group when compared to nonlocking miniplates
(98.3% versus 85% with ap-value of 0.008). Locking plates
produce less soft tissue damage while fixing bones by
omitting the requirement of heavy plate-to-bone pressure
so that periosteal blood flow remains intact. Elsayed et a.

(2021) found similar outcomes when they discovered that
locking plate fixation produced quicker wound recovery
and lower soft tissue problems when compared to non-
locking plates.?® The experimental group achieved better
occlusal stability using locking miniplates, but this outcome
failed to show statistical significance with ap-value of 0.788.
Postoperative occlusal outcomes are influenced by multiple
elements, including surgical technique and patient-specific
variations of anatomical structures, as well as preoperative
occlusion in addition to locking plate benefits for alignment
and stahility.

The research provesthat locking miniplates deliver multiple
benefits during treatment of mandibular symphysis and
parasymphysis fractures in clinical practice. This
biomechanical superiority of locking miniplatesis confirmed
by their increased stability and reduced need for additional
intermaxillary fixation, and improved pain control and soft
tissue outcomes. Advantages of locking miniplates include
creating speedier patient recovery times, shortening
hospitalization duration, and decreasing postoperative
medication usage. The evaluation demonstrates how locking
miniplates lead to superior outcome results that favor their
adoption as a standard fixation strategy, especially for
situations that need rigid stabilization. Research should
direct itsfocusto analyze the extended functional and esthetic
advantages of locking miniplates for maximizing
maxillofacial trauma treatment approaches in upcoming
studies.

CONCLUSION

Research showed that employing one 2.0 mm locking
miniplate for symphysis or parasymphysis fracture fixation
results in better stability while reducing dependence on
immobilizers, thuslowering pain levelsand improving tissue
recovery. The study results indicated matchable infection
rates between groups yet demonstrated that locking miniplates
lead to better patient outcomes al ongside superior surgical
achievements.

The clinical data demonstrates how locking miniplates prove
superior to non-locking miniplates for mandibular fracture
treatment, especially when building up stability and comfort
for patients. Future extensive research with extended patient
monitoring should validate these findings while exploring
long-term patient-centered results achieved via locking
miniplates during mandibular bone fracture treatment.

LIMITATIONSOF STUDY

Many studiesthat have tested these treatments use relatively
small samples of patients and, thus, may not fully represent
the population with mandibular fractures. Some studies have
limited follow-up periods and may overlook long-term issues
or the need for revision surgery. Different types of fixation
mechanisms (locking and non-locking) may be influenced
by factors not directly examined in the study design, which
can create selection bias. The professional competence and
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skills of the surgeon may drastically affect the outcomes of
any surgical procedure, such as the use of mini plates.
Variations in surgical practices can affect the stability and
union of the fracture, regardless of the type of plate used.

| Anam Shahzad: Manuscript Writing Data Collection & |

| Interpretation |

| Shahid Ali: Study Design, Proofread I
Muhammad Mustafa: Data Collection, Study Design

| Adnan Haider: Data Collection & Interpretation study design |

| Fatimalmran: Data Collection I
Kashif Adnan: Data Collection I

REFERENCES

1. BonanthayaK, Panneerselvam E, Manuel S, Kumar V'V, Rai
A. Oral and maxillofacial surgery for the clinician. Springer
Nature; 2021.

2. Dienel K, Abu-Shahba A, Kornilov R, Bjorkstrand R, Van
Bochove B, Sndll J, et al. Patient-Specific bioimplants and
reconstruction plates for mandibular defects: production
workflow and in vivo large animal model study.
Macromolecular Bioscience [Internet]. 2022 Jan 13;22(4).
Available from: https://doi.org/10.1002/mabi.202100398

3. Preethi A, Bellare JR. Tailoring scaffolds for orthopedic
Application with Anti-Microbia Properties: Current scenario
and Future Prospects. Frontiersin Materials [Internet]. 2021
Feb 18;7. Available from: https://doi.org/10.3389/
fmats.2020.594686

4.  Purcell D. Minor Injuries E-Book: Minor Injuries E-Book.
Elsevier Health Sciences; 2022.

5. Grallon N, Foletti M, Godio-Raboutet Y, Guyot L, Varazzani
A, Thollon L. Mandibular titanium miniplates change the
biomechanical behaviour of the mandible in the case of facial
trauma: a Three-Dimensional Finite Element Analysis.
Bioengineering [Internet]. 2023 Aug 22;10(9):994. Available
from: https://doi.org/10.3390/bi oengineering10090994

6. Sridharan G. Oral and maxillofacial surgery [Internet].
IntechOpen eBooks. 2020. Available from: https://doi.org/1
0.5772/intechopen.87318

7. Shetty L, Mysore N, Abmss H, Chauhan J, Janjani M, Murali
A, et a. 45th AOMSI Conference. Journal of Maxillofacial
and Oral Surgery [Internet]. 2021 Dec 1;20(S1):1-278.
Available from: https://doi.org/10.1007/s12663-022-01700-
X

8. Canzi G Noveli G MirabelaS, Sozzi D. The comprehensive
facial injury (cfi): amodern communication tool on maxillo-
facial traumas characteristics. Hellenic Archives of Oral and
Maxillofacia Surgery [Internet]. 2023 Sep 14;24(2). Available
from: https://doi.org/10.54936/haoms242p74

9. Farhadieh R, Bulstrode N, Mehrara BJ, Cugno S. Plastic
surgery - principles and practice. Elsevier Health Sciences,

10. Orass V, Duda GN, Heiland M, Fischer H, Rendenbach C,
Checa S. Biomechanical assessment of the validity of sheep
asapreclinical model for testing mandibular fracture fixation
devices. Frontiers in Bioengineering and Biotechnology
[Internet]. 2021 May 6;9. Available from: https://doi.org/
10.3389/fhi0e.2021.672176

11. Taukdar SH, Killedar T, Kumar K, HalawalaM S, Wani AA.
Comparative evaluation of the efficacy of double Y-Shaped
miniplate versus conventional miniplates for the treatment of
mandibular anterior fractures. Acta Scientific Dental Scienecs
[Internet]. 2024 Apr 1,26-38. Available from: https.//doi.org/
10.31080/asds.2024.08.1807

12. Christensen DV, Staub U, Devidas TR, Kalisky B, Nowack
KC, Webb JL, et a. 2024 roadmap on magnetic microscopy
techniques and their applicationsin materials science. Journal
of Physics Materials [Internet]. 2024 Mar 8;7(3):032501.
Available from: https://doi.org/10.1088/2515-7639/ad31b5

13. Prada DAM. Modelling of healthy and osteoporotic bone-
implant systems[Internet]. 2024. Available from: https://doi.org
/10.47749/t/unicamp.2024.1406169

14. Bhise VD. Ergonomics in the automotive design process.
CRC Press; 2016.

15. MehraP, D’Innocenzo R. Manual of Minor Oral Surgery for
the General Dentist. John Wiley & Sons; 2015.

16. Jacobs JWG, Cornelissens LIM, Veenhuizen MC. Ehlers-
Danlos Syndrome: A Multidisciplinary approach. 10S Press;
2018.

17. Kok CL, Tan TC, Koh YY, Lee TK, Cha JP. Design and
Testing of an Intramedullary Nail Implant Enhanced with
Active Feedback and Wireless Connectivity for Precise Limb
Lengthening. Electronics [Internet]. 2024 Apr 17;13(8):1519.
Available from: https://doi.org/10.3390/el ectronics13081519

18. Retrouvey M, Abdallah MN. 3D diagnosis and treatment
planning in orthodontics: An Atlas for the Clinician. Springer
Nature; 2021.

19. Ahmed S, Badal S. Atlas of Oral and Maxillofacia Surgical
Instruments. CBS Publishers & Distributors Pvt Limited,
India; 2017.

20. Temporomandibular Joint - Surgical Reconstruction and
Managements[Internet]. IntechOpen eBooks. 2022. Available
from: https://doi.org/10.5772/intechopen.98032

21. BasuB. Biomaterias Science and Implants. Status, Challenges
and Recommendations. Springer Nature; 2020.

22. Farmakis D, Porter J, Taher A, Cappellini MD, Angastiniotis
M, Eleftheriou A. 2021 Thalassaemia International Federation
Guidelines for the Management of Transfusion-Dependent
Thalassemia. HemaSphere [Internet]. 2022 Jul 29;6(8):€732.
Available from: https://doi.org/10.1097/ hs9.00000000000
00732

23. Di Carlo I. Difficult acute cholecystitis: Treatment and
Technical Issues. Springer Nature; 2021.

24. Meintjes G, Stek C, Blumenthal L, Thienemann F, Schutz C,
Buyze J, et al. Prednisone for the Prevention of Paradoxical
Tuberculosis-Associated IRIS. New England Journal of
Medicine[Internet]. 2018 Nov 14;379(20):1915-25. Available
from: https://doi.org/10.1056/nejmoal800762

JBUMDC 2025;15(4):365-369

Page-369



Original Article

Open Access

Use of Artificial Intelligence among Dental Clinicians and Oral and M axillofacial
Surgeons:. A Cross-Sectional Survey

AishaFaraz, Samia Sirgj, Asna Khalid, Madiha Khan, Sobia Khan, Asma Siddiqui

ABSTRACT

Objective: To evauate the utilization, knowledge, and attitudes of dental clinicians and oral/maxillofacial surgeons regarding
Al inclinical practice.

Study Design and Setting: A Cross-Sectional Online Survey.

Methodology: The study was conducted over six months on 303 participants using a non-probability consecutive sampling
technique. Participants were recruited via digital platforms. A structured, 21-item questionnaire, adapted from a validated
tool, was distributed through online professional networks. Data were analyzed using SPSS v21, employing descriptive
statistics and inferential tests (chi-square) to explore associations, with a significance threshold of p < 0.05.

Results: A total of 70% of participants were aged 18-25, with the majority still in training or having less than five years
of experience. Genera Dentistry was the most represented specialty (60.1%), and 81.5% practiced in urban areas. Al usage
was limited, with 42.6% reporting no use in daily practice; radiographic interpretation was the most common application
(25.8%). A significant association was found between specialty and Al usage (p = 0.023) and between experience and Al
knowledge (p < 0.001), while no significant link was observed with age or work area.

Conclusion:

the growing awareness and cautious optimism toward Al among Pakistani dental professionals, particularly among younger
and early-career clinicians. While Al use remains limited, there is strong recognition of its potential to enhance diagnostics
and efficiency. Differencesin Al adoption across specialties and experience levels underscore the need for targeted education
and infrastructure development to support broader integration.

Keywords: Algorithms, Computer, Operative, Surgical Procedures, Surgeons.
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The area of dentistry, especially oral and maxillofacial
surgery (OMFS), has come along way in terms of diagnostic,
surgical, and therapeutic options over the past few decades.
Significant technological advancements have facilitated
more accurate diagnosis, improved treatment outcomes, and
enhanced patient care. Among the most substantial
innovations in recent history is artificial intelligence (Al),
which is defined as the field of computer science concerned
with simulating human intelligence processes by machines,
particularly computer systems.? These processes include
learning, reasoning, problem-solving, perception, and
language understanding. Al, once afuturistic concept, has
now emerged as a practical tool in the modern heathcare
landscape, playing apivotal rolein clinical decision-making,
workflow optimization, and precision medicine.?

Al technologies encompass various domains such as machine
learning (ML), deep learning, natural language processing
(NLP), and computer vision. These tools have demonstrated
considerable potential in transforming healthcare by enabling
data-driven, efficient, and highly personalized approaches
to diagnosis and treatment planning. In dentistry, the
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implementation of Al applicationsison therise.* Al isnow
being used for automated radiographic interpretation, early
detection of dental cariesand periodonta disease, orthodontic
treatment planning through digital cephalometric analysis,
designing dental prosthetics with CAD/CAM systems, and
even monitoring patient compliance and progress via
personalized aerts or virtua check-ins.® Such applications
not only enhance clinica accuracy but aso improve workflow
efficiency and reduce the time and human effort required
for routine tasks.®

Likewise, oral and maxillofacial surgeons have begun to
incorporate Al-based tools into various stages of clinical
and surgical care.” Applications include 3D imaging and
reconstruction for complex facial boneinjuries or congenital
anomalies, virtual surgical planning for orthognathic
procedures, automated risk stratification of surgical
complications, and postoperative outcome prediction.®
Robotic systems integrated with Al capabilities are also
being explored to assist in performing delicate procedures
with enhanced precision and control. These innovations
have contributed to reduced surgical times, lower
complication rates, and improved patient satisfaction,
signifying a shift toward more intelligent, data-guided
surgical care.

Although the utilization of Al in different medical specialties
continues to grow, the acceptance and actualization among
dental clinicians and oral surgeons are variable.® Some of
the factors influencing the implementation of Al include
awareness, access to Al-based tools, ease of use, ethics and
liability, implementation cost, and experience or comfort
level with digital technologies.*” In addition, there continues
to be a knowledge gap regarding the perception of Al, the
level of utilization in routine practice, and barriers to
utilization.

In addition to logistical and financial barriers, there exists
a notable knowledge gap regarding the perception of Al, its
practical benefits, and its integration into daily clinical
routines. Many clinicians may recognize the theoretical
potential of Al but remain uncertain about its applicability
to their specific clinical settings. Moreover, the majority of
available literature tends to focus on Al's technological
development rather than its actual use by healthcare providers.
This creates a disconnect between innovation and practical
utility. Prior research has shown that while the technological
potential of Al in dentistry isvast, real-world implementation
remains limited, especially in developing regions or
institutions lacking adequate infrastructure

Prior research has shown that while there is much potential
for Al in dentistry, implementation in the field is still in its
infancy, especially in lower-resource settings.™ Data on
current Al uptake by dental clinicians and speciaistsisalso
sparse. A systemeatic assessment via structured questionnaires
may serve as abeneficial tool to assess knowledge, attitudes,

practices, and barriers regarding using Al in dental and
maxillofacial clinical practice.

The current study aims to assess current trends in the use
of Al in practice by dental clinicians and oral and
maxillofacia surgeons, assessing their available knowledge
and comfort with Al across technologies, while also
identifying perceived advantages and disadvantages of using
Al inclinical practice. This study will be a first step to
raising digital literacy and providing a guide for the
development of educational and infrastructural strategies
involving Al in dentistry and surgical specidties. The current
study aims to assess the commercial utilization, knowledge,
and attitudes of dental clinicians and oral/maxillofacial
surgeons regarding Al in clinical practice.
METHODOLOGY

This research was a cross-sectional, online survey study to
measure the awareness, perception, and usage of artificial
intelligence (Al) by dental clinicians and oral and
maxillofacial surgeonsin Pakistan. The study was conducted
at the Department of Medical Education of Karachi Medical
and Dental College, Karachi, and carried out over six months,
from 1st October 2023 to 30th March 2024. Ethica approva
was obtained from the Ingtitutional Ethics Review Committee
of Karachi Medical and Dental College, Karachi (Approval
No: ERC 048/23; Dated 2nd September 2023).

We administered the online survey through various online
platforms, including professional forums, invitation emails,
and social media groups that included dentists and oral
surgeons practicing throughout the country. Thetarget sample
size was between 300 and 350 participants, based on previous
international studies. A study by Eschert et al. (2022) was
able to analyze 303 valid responses in a similar study,
analyzing the awareness of Al among dentists using the
frameworks for Implementation.*

Due to the exploratory nature of our research, a formal
power analysis was not performed. The inclusion criteria
stated that participants had to be dental clinicians or oral
and maxillofacial surgeonswith avalid license for practice,
at least 1 year of clinical practice, and voluntarily and willing
to take part in our study. Professionals involved solely in
academic or non-clinical roles were excluded. We used a
non-probability consecutive sampling method to recruit
participants using online platforms.

Datawas collected through a structured 21-item questionnaire
adapted from a validated tool developed by Eschert et al.*2
The questionnaire was hosted on Google Forms and included
both closed-ended and Likert-scale items. It was divided
into four major sections: demographic details (including
age, clinical specialty, and years of experience), frequency
and context of Al usage (such as radiographic analysis,
aligner planning, and diagnostics), perceptions about the
advantages and challenges of Al (covering diagnostic
accuracy, efficiency, cost-effectiveness, and data privacy),
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and anticipated impacts of Al on clinical roles and the dental
workforce. The survey also explored respondents tolerance
for Al-associated errors and their opinions on future training
needs.

Upon completion of the data collection phase, responses
were compiled and analyzed using SPSS version 21.
Descriptive statistics, including means, standard deviations,
frequencies, and percentages, were used to summarize the
characteristics and response patterns of the study population.
Inferential statistical tests, such as the chi-square test and
Friedman test, were applied to examine group-wise
differences and associations between demographic variables
and Al-related perceptions. A p-value of lessthan 0.05 was
considered statistically significant.

Ethical approval for the study was obtained from the relevant
institutional review board before data collection. Participant
confidentiality and anonymity were ensured throughout the
process. Informed consent was embedded within the
introductory section of the online form, and only those who
provided consent were allowed to proceed with the
guestionnaire.

RESULTS

The majority of participants belonged to the 18-25 age
group, comprising 70.0% of the total, while 24.1% were
aged between 26 and 45 years, and only 5.9% were in the
4660 age group. Most respondents were practicing in the
field of General Dentistry, making up 60.1%, followed by
Oral and Maxillofacial Surgery at 10.9%, Orthodontics at
8.3%, and Endodontics at 5.9%. Smaller proportions were
involved in Periodontology (4.6%) and Pedodontics (4.0%),
while 6.3% reported practicing in other areas. Regarding
years of practice, 57.1% were still in training, 15.8% had
lessthan 5 years of experience, and 17.5% had been practicing
for 5-10 years. A minority reported 20-30 years (8.3%) or
more than 30 years (1.3%) of practice. Thework environment
was predominantly urban, with 81.5% of respondentsworking
in urban areas and only 18.5% practicing in rural settings.
(Table 1). A significant portion of participants, 42.6%,
reported never using Al in their daily work, while 29.7%
used it weekly and 27.7% monthly. In terms of Al application,
radiographic interpretation was the most commonly reported
use at 25.8%, followed by treatment planning (14.6%),
clinical decision support systems (13.9%), and predictive
analytics (9.6%). Less common usesincluded virtual patient
simulations (7.3%), automated documentation (6.6%), voice-
assisted transcription (5.3%), image enhancement (4.3%),
and appointment or inventory management (3.3%). Notably,
42.6% gave no response regarding Al application areas.
(Table 2)

When rating their own Al knowledge, 46.5% considered it
average, 21.5% rated it above average, and 14.1% claimed
excellent knowledge. Meanwhile, 13.5% rated their
knowledge below average, and 4.3% as very poor. Regarding

Al’s impact on the profession, 56.8% believed it would
improve the field to agreat extent, 33.0% thought it would
somewhat improve it, and 9.9% felt the impact would be
very little. Nearly half (48.5%) anticipated a decreasein the
clinical workforce due to Al, while 37.6% expected an
increase, and 12.5% foresaw no impact. (Table 2)

When asked whether the profession is equipped for Al
integration, 41.6% responded “no,” 37.3% said “yes,” and
20.5% were unsure. In terms of acceptable Al error for
screening by non-specialists, 36.3% deemed performance
equivalent to the average clinician as acceptable, followed
by 27.7% accepting equivalence to the worst-performing
clinician. Fewer respondents accepted superior performance
to the average (13.9%) or the best clinician (6.9%). For
diagnosis support by specialists, 32.7% accepted Al error
equivalent to the average clinician, 25.4% to the worst,
16.5% superior to the average, and 10.9% superior to the
best. Finally, 68.3% of participants were open to adopting
a radiograph-Al workflow, while 13.5% opposed it and
18.2% were unsure. (Table 2)

Most participants perceived that Al could significantly
enhance access to disease screening, with 83.2% indicating
this asamajor benefit. Better diagnostics was the next most
frequently reported benefit at 68.0%, followed by areduction
in time-consuming, monotonous tasks, noted by 57.4% of
respondents. Other perceived advantages included more
consistent diagnostics (39.3%), more individualized and
evidence-based treatment (38.3%), cost efficiency in
healthcare delivery (22.4%), and more targeted referrals
(15.2%). (Table 3)

The bar graph illustrates the responses of 301 participants
regarding which dental specialtiesthey believe will benefit
the most from the implementation of Artificial Intelligence
(Al), alowing multiple selections per respondent. The
speciaty most frequently cited was Orthodontics (75.1%)
respondents identifying it as a key beneficiary of Al
technologies. This was closely followed by Endodontics,
selected by 72.4% of participants, and Ord and Maxillofacial
Surgery, noted by 65.4% of participants. These results suggest
that participants recognize the potential of Al in enhancing
diagnostic accuracy, treatment planning, and surgical
precision within these disciplines.

Other specialties that were prominently mentioned include
Conservative Dentistry (63.5%), Prosthodontics (62.5%),
and Periodontics (49.8%), reflecting a consensus that Al
could play atransformative role across most branches of
dentistry. Pedodontics was selected by 47.8% of respondents,
possibly reflecting growing interest in Al for pediatric care
and early diagnosis. A smaller segment, 13.3% of participants
selected the "Other" category, suggesting perceived Al
benefits in less conventional or emerging subfields, or
providing unique use cases that didn't fit standard
classifications. (Figure 1)
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A majority of respondents expressed a favorable opinion
toward the integration of Al in their profession. Specificaly,
43.7% strongly agreed and 39.7% agreed that Al would
improve their profession, while only 3.0% disagreed and
1.7% strongly disagreed. A neutral stance wastaken by 12%
of participants. (Figure 2)

Similarly, in terms of Al’s potential to reduce iatrogenic
errors, 40.4% agreed and 32.3% strongly agreed with the
statement. A smaller portion remained neutral at 20.5%,
while disagreement was limited to 4.3% and 2.3% who
disagreed and strongly disagreed, respectively. (Figure 3)
Theinferential analysis reveaed that there was astatistically
significant association between the participants' specialty
and their frequency of Al usage, with a p-value of 0.023,
indicating that different specialties vary in how frequently
they use Al in clinical practice. Additionally, years of
experience showed a highly significant association with Al
knowledge, with a p-value of less than 0.001, suggesting
that clinical experience influences self-rated Al knowledge.
However, no significant relationships were found between
age group, years of experience, or work area and the
frequency of Al use, nor between age group and Al
knowledge, as al corresponding p-values were above the
0.05 threshold. (Table 4)

DISCUSSION

Artificial Intelligence has emerged as a transformative tool
in healthcare, with dentistry increasingly exploring its
potential applications. From radiographic interpretation to
treatment simulation, Al holds promise for revolutionizing
dental workflows. Understanding how dental professionals
perceive and utilize Al is essential to ensuring its effective

integration into clinical practice.

A vast mgjority of respondents (70.0%) fell between 18 and
25 years of age, suggesting they are either still undergoing
training or have less than five years of clinical experience.
This finding is consistent with previous studies by Hegde
et al. (2025) and Bisdas et al. (2021) which both had a
young sample where the younger demographic may be
trending upwards in perception surveys related to Al in
dentistry.®>* Thisislikely driven by a developing interest
in digital innovation within newer generations of dental
professionals. Younger clinicians will typically have more
exposure to technology, professional change, and a
willingnessto incorporate new tools, like Al, into their work.
Given their exposure to and familiarity with digital platforms
and higher levels of educational exposure to technology,
younger professionals probably feel more curious and
optimistic about what Al can offer in their clinical practice.

The majority of participants were general practitioners
(60.1%), which is consistent with previous survey by Shan
et a., 2021 that found general dentists frequently employed
diagnostic tools— a setting where Al isjustly most commonly
implemented.” However, limited participation of specialties
such as Periodontics and Pedodontics may denote asmaller
number of practitioners represented because of their
specialties or lesser reliance on Al-inspired tools during
general practice. Almost al (81.5%) respondents were urban
practitioners; numerous national and international surveys
have identified a higher concentration of healthcare
practitioners in urban environments. Ortega-Ferndndez et
al. (2020) identified urban attraction to Al solutions as
resulting from superior infrastructure and access to technol ogy
and continuing education.*®

Table 1: Demographic Characteristics of Participants (n = 303)

Variable Category Frequency (n) | Percentage (%)
18-25 212 70.0%
Age Group 26-45 73 24.1%
46-60 18 5.9%
Endodontics 18 5.9%
Genera Dentistry 182 60.1%
Oral and Maxillofacial Surgery 33 10.9%
Areaof Clinical Practicel Orthodontics 25 8.3%
Pedodontics 12 4.0%
Periodontology 14 4.6%
Other 19 6.3%
In Training 173 57.1%
<5years 48 15.8%
Yearsof Practice 5-10 years 53 17.5%
20-30 years 25 8.3%
>30 years 4 1.3%
Work Environment Rura %6 18.5%
Urban 247 81.5%
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Table 2: Usage and Perception of Al in Clinical Practice

Question Frequency (n) | Percentage (%)
Frequency of Al Usein Daily Work

Weekly 90 29.7%
Monthly 84 27.7%
Never 129 42.6%
Areasof Al Application

Radiographic interpretation (e.g., caries detection, pathology identification) 78 25.8%
Treatment planning (e.g., implant, orthodontics, prosthetics) 44 14.6%
Clinical decision support systems (e.g., diagnostic aids) 42 13.9%
Predictive analytics (e.g., treatment outcomes, disease progression) 29 9.6%
Virtual patient simulations or education tools 22 7.3%
Automated patient charting or documentation 20 6.6%
\oice-assisted note-taking or transcription 16 5.3%
Al-powered image enhancement or segmentation 13 4.3%
Inventory or appointment management 10 3.3%
Other (short answers not fitting predefined categories) 14 4.6%
No response 129 42.6%
Self-rated Al Knowledge

Very Poor 13 4.3%
Below Average 41 13.5%
Average 141 46.5%
Above Average 65 21.5%
Excellent 43 14.1%
Al’sImpact on the Profession

Very little 30 9.9%
Somewhat 100 33.0%
To agreat extent 172 56.8%
Al’sImpact on Clinical Workforce

No impact 38 12.5%
Decrease 147 48.5%
Increase 114 37.6%
Profession Equipped for Al

No 126 41.6%
Yes 113 37.3%
Unsure 62 20.5%
Acceptable Error in Al for Screening (by non-specialists)

Equivalent to the average-performing clinician 110 36.3%
Equivalent to the best-performing clinician 46 15.2%
Equivalent to the worst-performing clinician 84 27.7%
Superior to the average-performing clinician 42 13.9%
Superior to the best-performing clinician 21 6.9%
Acceptable Error in Al for Diagnosis Support (by specialists)

Equivalent to the average-performing clinician 99 32.7%
Equivalent to the best-performing clinician 44 14.5%
Equivalent to the worst-performing clinician 77 25.4%
Superior to the average-performing clinician 50 16.5%
Superior to the best-performing clinician 33 10.9%
Radiograph-Al Workflow Acceptance

No 41 13.5%
Yes 207 68.3%
Unsure 55 18.2%
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Table 3: Perceived Benefits of Al (Multiple Responses Allowed)

Benefit Frequency | Percentage (%)
Better access to disease screening 252 83.2%
Better diagnostics 206 68.0%
L ess time-consuming, monotonous tasks 174 57.4%
More consistent diagnostics 119 39.3%
More individualized and evidence-based treatment 116 38.3%
More cost-efficient healthcare 68 22.4%
More targeted referrals 46 15.2%

Figure 1: A bar chart showing the Specialties That Will Benefit
Most from Al (Multiple Responses Allowed

Which specialties will benefit the most from Al implementation? (Select all that apply)
301 responses

Endodontics 218 (72.4%)

Orthodontics 226 (75.1%)
Pedodontics ~144 (47.8%)
Conservative Dentistry

Oral and Maxillofacial Surgery
Periodontics

Prosthodontics 188 (62.5%)

Other: [Short answer] 40 (13.3%)

0 50 100 150 200 250

Figure 2: A Pie Chart Showing the Frequency of Participants
Agreeing to the Statement That Al IsImproving Their Profession.

To what extent do you agree with the statement: “The introduction of Al will improve my

profession"?
300 responses

@ Strongly Agree

® Agree

@ Neither Agree nor Disagree
@ Disagree

@ strongly Disagree

Figure 3: A Pie Chart Showing the Frequency of Participants Agreeing to the Statement That Al is Reducing latrogenic Error
in Their Profession.

in my profession”?
297 responses

To what extent do you agree with the statement: "The introduction of Al will reduce iatrogenic errors

@ Strongly Agree

® Agree

@ Neither Agree nor Disagree
@ Disagree

@ Strongly Disagree

Table 4: Inferential Analysis of Demographic Factors and Perceptions toward Al Use

Variables Compared Te?)t@s/tiyg'c df | p-value
Age Group x Frequency of Al Use 6.051% 6 0.418
Years of Experience x Al Usage Frequency 14.193* 8 0.077
Work Area x Al Usage Frequency 49112 6 0.555
Speciaty x Al Usage Frequency 23.556% 12 | 0.023*
Age Group x Knowledge of Al 9.108% 8 0.333
Years of Experience x Knowledge of Al 554.113% 432 | 0.0001*
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The survey also showed that 42.6% of respondents have
never utilized Al in their clinical practice, which alignswith
prior findings by Singh et a. (2023) and IvaniSevieeet d.,
(2024) around insufficient exposure and training as abarrier
to use.*”*® In accordance to our findings, a study by Adam
et al., 2021 reported radiographic interpretation the most
popular use of Al.™ By contrast, Al usesin terms of voice-
assisted transcription and inventory management showed
limited use, potentially due to limited possible use, unknown
implications, or lack of integration with practice management
systems. Participants held pragmatic expectations of Al,
indicating they anticipated performance at least at the level
of the average clinician, rather than perfect performance.
This represents an educational and/or experience shift from
perceptions of Al as a substitute and a better understanding
of Al as auseful tool. 68.3% struggled to say they would
not use Al that would support radiograph interpretation,
which isthe same situational use and reflectstheir increasing
comfort with Al. A large majority (83.2%) perceived that
Al would expand the reach of disease screening, aligning
with that of Kar et al. (2020),% and 68.0% affirmed it would
be beneficial for diagnosis. Even more interesting is that
57.4% of those who deemed an encouraging use for Al was
that it would reduce redundancies in clerical and
administrative work. Thisis again consistent with to use of
Al for improvement of workflow efficiency measures, and
is aligned with Matulis JC et al. (2021), who noted the
advent of Al in creating expedient, patient-centered
schedules.”

Orthodontics (75.1%), Endodontics (72.4%), and Oral and
Maxillofacial (65.4%) were viewed as the most impacted
fields by Al, as these areas rely on diagnostic images and
digital workflows, making them more likely to adopt it.
These attitudes are consistent with the work of Najeeb et &l.
(2025) regarding Al's usein cephalometric, surgical planning,
and design of restorations, conservative dentistry and
prosthodontics were viewed positively,2 while Periodontics,
and Pedodontics received the lowest perceived impact,
though emerging studies are showing that these areas are
exploring Al for predictions of behavior and early disease
identification, 2

This study demonstrated that the specialty intended to be
practiced significantly impacted respondents' frequency of
perceived use of Al, which supports previous work by
Alexander et a. (2020) suggesting that Al will be adopted
more readily in imaging-dependent fields. ® The difference
in perceived influence of Al in specidtiesis consistent with
prior research that documented youth and urban practice as
correlates to the adoption of Al.?® However, unlike prior
research, there was not asignificant relationship in this study
between Al usage and age, location, or experience, which
could suggest that access to training and access to the
technology may be proportional across demographicswithin
the population surveyed.

CONCLUSION

The findings underscore a growing interest and cautious
optimism toward Al in dentistry, particularly among early-
career professionals. While awareness and openness are
relatively high, actual usage remains limited, pointing to the
need for structured education, targeted training, and
investment in infrastructure. As Al continues to evolve,
fostering specialty-specific engagement and addressing
concerns about preparedness and workforce impact will be
critical to its successful and ethical integration into dental
practice.

LIMITATIONS

There are multiple limitations associated with this study.
By using a non-probability sampling approach and
distributing the survey instrument online, the sample may
have been subject to selection bias, as respondents who
showed a higher interest in Al may have been more likely
to participate. Additionally, the sample was comprised
primarily of younger, early-career professional's, which may
not adequately represent the perspectives of more senior
practitioners. Self-reported data are also subject to recall
bias and social desirability bias. Lastly, due to the cross-
sectional design, it is not possible to account for trendsin
responses over time. Overall, future studies should collect
more diverse samples and use objective assessments of Al
use and competency.
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Compar ative Evaluation of Regional versus General Anesthesia on Mater nal
Hemodynamic Stability and Transfusion Requirementsin Cesarean Hyster ectomy
for Placenta Accreta Spectrum Disorders
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ABSTRACT

Objectives: This study aimed to compare the effects of regional versus general anesthesia on maternal hemodynamic
stability and transfusion requirements in patients undergoing cesarean hysterectomy for placenta accreta spectrum (PAS)
disorders.

Study design and setting: A retrospective comparative cohort study was conducted at the Department of Anesthesia and
Obstetrics, Combined Military Hospital (CMH), Sialkot, Pakistan.

Methodology: A total of 323 patients with confirmed PAS undergoing cesarean hysterectomy between January 2022 and
December 2024 were included. Patients were categorized into two groups based on the anesthesia technique: regional
anesthesia(RA) or general anesthesia (GA). I ntraoperative hemodynamic parameters, estimated blood loss (EBL), transfusion
requirements, and postoperative outcomes were analyzed. Ethical approva was obtained from the CMH ERC (Ref:
ERC/43/2025), and informed consent was secured.

Results: RA was associated with significantly more stable intraoperative hemodynamics compared to GA, reflected in
higher mean arterial pressure and lower heart rate variability (p < 0.05). The mean EBL was markedly lower in the RA
group (1340 mL) than in the GA group (2600 mL), with corresponding reductions in packed red blood cell transfusion
requirements (1.6 + 1.2 unitsvs. 4.5 + 1.5 units, p < 0.001). ICU admissions were also lower in the RA group, while 13%
required conversion to GA.

Conclusions: Regional anesthesia demonstrated better intraoperative hemodynamic stability, reduced blood loss, and lower
transfusion needs compared to general anesthesia. Careful patient selection and preparedness for GA conversion remain
essential in PAS surgeries.
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the last two decades, largely due to rising cesarean delivery
rates and uterine surgeries.®,?> Other risk factors include
placenta previa, multiparity, advanced maternal age, and
prior myometrial trauma.®

PAS is frequently associated with massive obstetric
hemorrhage, disseminated intravascular coagulation, adjacent
organinjury, and maternal mortality.*,® Cesarean hysterectomy
remains the definitive management option in most cases,
although it istechnically challenging and resource-intensive.
The choice of anesthetic technique during cesarean
hysterectomy in PAS casesiscriticd, asit influences materna
hemodynamic stability, intraoperative bleeding, transfusion
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requirements, and postoperative recovery.®

Regional anesthesia (RA), including spinal, epidural, or
combined spinal-epidural, offers advantages such as
preservation of maternal consciousness, avoidance of airway
manipulation, and effective postoperative analgesia.’
However, RA may be limited in cases of severe bleeding or
prolonged surgery, where conversion to general anesthesia
(GA) becomes necessary.? On the other hand, GA provides
secure airway control, rapid anesthetic induction, and better
management of catastrophic bleeding but is associated with
increased blood loss, hemodynamic fluctuations, and higher

transfusion needs.®,*°

Current evidence regarding the optimal anesthetic approach
for PAS remains inconclusive. Most available data are
derived from small retrospective series and institutional
experiences, with heterogeneity in patient selection and
anesthetic protocols. Some studiesreport that RA is associated
with improved intraoperative hemodynamic profiles and
reduced transfusion requirements compared to GA.™,*?
Conversely, other reports suggest no significant difference
in maternal outcomes when anesthesiaistailored to surgical
complexity and ingtitutional preparedness.*®

A recent multicenter retrospective study highlighted that
neuraxial anesthesiamay be safe and effective in carefully
selected PAS patients, provided adequate surgical and
transfusion support is available.** Similarly, systematic
reviews and narrative analyses have recommended an
individualized anesthetic plan that considers the severity of
PAS, maternal comorbidities, anticipated blood loss, and
institutional expertise.”®~*" Nevertheless, conversion rates
from RA to GA in PAS hysterectomy remain between 10%
and 25%, underscoring the need for careful case selection
and readiness for airway management.*®

From a maternal safety perspective, the anesthesiologist
plays a pivotal role in optimizing perioperative outcomes.
Beyond the anesthetic choice, preoperative planning should
include detailed risk stratification, availability of a
multidisciplinary team, and readiness for massive transfusion
protocols.” The hemodynamic instability and transfusion
requirements in PAS surgeries pose significant challenges,
making it essential to eval uate comparative outcomes of RA
and GA in this high-risk cohort.

This study seeks to address the existing gap in literature by
performing a comparative evaluation of RA and GA in
cesarean hysterectomy for PAS disorders, focusing
specifically on maternal hemodynamic stability and
transfusion requirements. Findings from this research may
provide important insights to guide anesthetic decision-
making and improve maternal outcomes in tertiary care
centers.

Placenta Accreta Spectrum (PAS) disorders, comprising
accreta, increta, and percreta, are major contributors to
obstetric morbidity and mortality due to abnormal

trophoblastic invasion into the uterine wall and adjacent
structures.*? Global incidence has risen sharply in parallel
with increasing cesarean delivery rates, placing significant
challenges on obstetric and anesthetic management.®

The choice of anesthesia during cesarean hysterectomy for
PAS has remained controversial. Regional anesthesia (RA),
including spinal, epidural, and combined spinal—epidural
techniques, isfavored for preserving maternal consciousness,
providing superior postoperative analgesia, and avoiding
airway manipulation.*® Several studies have reported that
RA may confer improved hemodynamic stability compared
with GA, largely dueto avoidance of the vasodilatory effects
of volatile anesthetics.®

On the other hand, general anesthesia (GA) remains necessary
in cases of massive hemorrhage, anticipated prolonged
surgery, or failed neuraxia block.” GA alowsrapid induction,
airway control, and invasive monitoring, but is often
associated with greater blood loss, hemodynamic lability,
and increased transfusion needs.®®

Hemodynamic stability is central to anesthetic safety in PAS
surgery. Liu et . reported that women receiving RA exhibited
fewer intraoperative fluctuationsin blood pressure compared
to those managed under GA.*® Similarly, Hawkins et al.
highlighted the ability of RA to maintain uterine tone,
contributing to reduced blood loss.* Conversely, Warrick
et a. emphasized that GA may still be lifesaving in unstable
patients, but at the expense of higher vasopressor requirements
and transfusion needs.*?

Blood transfusion isfrequently required in PAS hysterectomy,
with volumes often exceeding 2,000-3,000 mL."*** Evidence
suggests that GA is associated with higher transfusion rates
compared with RA. Panjeton et al. demonstrated that
neuraxia anesthesiareduced the number of packed red blood
cells required intraoperatively.” A narrative review by
Alwatban et al. further supported that RA may restrict
transfusion volumes by maintaining better cardiovascular
stability.'® However, other investigators, such as Enste et
al., noted that transfusion requirements may depend more
on surgical technique and institutional resources than
anesthetic choice alone.”

ICU admission rates provide an indirect measure of
perioperative morbidity in PAS. Fan et a. observed that
patients managed under GA were more frequently admitted
to ICU compared with those who had RA.*® Our findings
are consistent with this trend, underscoring RA's role in
reducing perioperative morbidity. Nonetheless, Gilner and
Deshmukh stressed that early recognition of patients likely
to require ICU admission isvital, irrespective of anesthetic
choice.”

Conversion from RA to GA remains a practical challenge
in PAS cases. Reported rates vary between 10% and 25%,
most commonly due to prolonged operative time or
uncontrolled bleeding.?# Lailiyah et al. described successful
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use of GA following RA failurein a patient with catastrophic
hemorrhage, underscoring the need for preparedness for
conversionin all PAS cases.?

Despite growing literature, significant evidence gaps persist
regarding the optimal anesthetic approach for PAS. Most
available data derive from retrospective analyses and small
ingtitutional series, with limited randomized controlled trials.
Thereisaneed for large, multicenter prospective studies to
establish standardized anesthetic protocols that balance
safety, hemodynamic stability, and transfusion needsin PAS
hysterectomy.

METHODOLOGY

This retrospective comparative cohort study was conducted
in the Departments of Anesthesia and Obstetrics, Combined
Military Hospital (CMH), Sialkot, Pakistan, over a period
of three years (January 2022 to December 2024). Ethical
approval was obtained from the Ingtitutional Ethical Review
Committee of CMH Sialkot (Ref: ERC/43/2025). Written
informed consent was obtained from all participants prior
to enrollment.

The study included pregnant women aged 18-45 years with
aconfirmed diagnosis of Placenta Accreta Spectrum (PAS)
disorders who underwent cesarean hysterectomy. Diagnosis
of PASwas established through antenatal imaging (ultrasound
and/or MRI) and confirmed intraoperatively. Women were
included if PASwas confirmed antenatally or intraoperatively,
if they underwent elective or emergency cesarean
hysterectomy, and if complete clinical and perioperative
records were available. Exclusion criteriaincluded known
coagulopathy or contraindication to regional anesthesia,
severe pre-existing cardiac or renal disease, multisystem
trauma or additional surgical procedures during the same
admission, and incomplete medical records.

The sample size was calculated at a 95% confidence level
and 80% power, assuming an expected 20% difference in
transfusion requirements between groups, yielding a
minimum of 300 participants. To account for possible
exclusions, atotal of 323 patients were finally included in
the study. Patients were categorized into two groups based
on the type of anesthesia administered: regional anesthesia
(spinal, epidural, or combined spinal-epidural techniques)
and general anesthesia (induction with endotracheal intubation
and volatile agents).

Intraoperative monitoring included continuous el ectrocar-
diography, non-invasive and invasive blood pressure mea-
surement, pulse oximetry, and capnography as appropriate.
Hemodynamic parameters such as heart rate and mean
arterial pressure were recorded at baseline, induction, and
every 15 minutes during surgery. Estimated blood loss (EBL)
was assessed by measuring suction volumes, weighing

plasma (FFP), and platelets administered. Postoperative
outcomes, including ICU admission, hospital stay duration,
and complications, were also recorded.

The primary outcomeswere maternal hemodynamic stability
and intraoperative transfusion requirements, while the
secondary outcomes included conversion from regional to
general anesthesia, postoperative complications, and ICU
stay.

RESULTS

A total of 323 patients with confirmed Placenta Accreta
Spectrum (PAS) disorders undergoing cesarean hysterectomy
were included. Among them, 155 (48%) received regional
anesthesia (RA), and 168 (52%) received general anesthesia
(GA). The mean age was 30.1 + 4.2 years, and the mean
BMI was 27.4 + 3.1 kg/m2. There were no statistically
significant differencesin basdline demographic characteristics
between groups (p > 0.05).

Hemodynamic Stability: Intraoperative mean arteria pressure
(MAP) was more stable in the RA group (88 mmHQ)
compared to the GA group (76 mmHg, p < 0.05). Similarly,
intraoperative heart rate was lower in the RA group (93
bpm) versus the GA group (114 bpm, p < 0.05).

Estimated Blood Loss and Transfusion Requirements: Patients
in the GA group had significantly higher estimated blood
loss (2600 mL) compared to the RA group (1340 mL, p <
0.01). Transfusion needs were a so higher in the GA group,
with amean of 4.5 + 1.5 units PRBCsversus 1.6 + 1.2 units
in the RA group (p < 0.001).

Postoperative Outcomes: |CU admissions were significantly
higher in the GA group (60%) compared to the RA group
(13%) (+2=7.2, p=0.009). Two patients in the RA group
(13%) required conversion to GA dueto inadequate anesthesia
and excessive surgical bleeding.

Table 1. Baseline Demographics of Patients (n = 323)

Variable RA (n =155) [ GA (n = 168) | p-value
Age (years, mean £ SD) | 30.2+4.1 29.9+4.3 0.48
BMI (kg/m2, mean + SD)| 27.3+3.0 |[275+32 |0.62
Parity (median, IQR) 3(249) 3(24) 0.77

Table 2. Intraoperative Hemodynamic Parameters

Par ameter RA | GA | p-value
MAP (mmHg, mean) | 88 | 76 | <0.05
HR (bpm, mean) 93 | 114 | <0.05

Table 3. Estimated Blood Loss and Transfusion Requirements

surgical swabs, and through anesthesiologist estimation. Outcome RA (n=155) | GA (n = 168)| p-valug
Transfusion requirements were documented, including the EBL (mL, mean+SD) | 1340+ 400 |2600+600 |<0.01

number of packed red blood cells (PRBCs), fresh frozen PRBC Units (mean+SD) | 1.6 + 1.2 45+15 <0.001
JBUMDC 2025;15(4):378-382 Page-380
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Figure 1. ICU Admission Rates and RA-to-GA Conversion
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DISCUSSION

This study compared maternal outcomes under regional
anesthesia (RA) versus general anesthesia (GA) during
cesarean hysterectomy for PlacentaAccreta Spectrum (PAS)
disorders. The findings demonstrate that RA was associated
with significantly improved intraoperative hemodynamic
stability, lower blood loss, reduced transfusion requirements,
and fewer ICU admissions compared to GA.

Hemodynamic stability was a major advantage of RA in our
cohort. Patients under RA maintained higher mean arterial
pressure and lower heart rate fluctuations intraoperatively.
These findings are consistent with previous studies, which
have reported that neuraxial anesthesia is associated with
more stable maternal cardiovascular parameters compared
to GA.>® The avoidance of systemic vasodilatory effects of
inhalation agentsin RA may explain these differences.

Estimated blood loss and transfusion needs were also
significantly reduced in the RA group. Our results align with
Panjeton et al., who demonstrated lower transfusion
requirements in PAS patients managed under neuraxial
anesthesia.’ Similarly, Hawkins et al. noted that RA may
enhance uterine tone and limit blood loss during surgery.™°
In contrast, GA has been linked with increased hemorrhage
due to uterine atony and vasodilation from volatile agents.

ICU admission rates were substantially lower in the RA
group (13%) compared to GA (60%). This supports the
observations of Warrick et a., who emphasized the higher
critical care burden in patients undergoing GA for PAS
hysterectomy.* Reduced ICU admissions under RA in our
study likely reflect lessintraoperative instability and decreased
transfusion burden.

However, RA was not without challenges. In our series,
13% of patientsrequired conversion to GA dueto inadequate
block or excessive bleeding. This conversion rate is
comparable to published reports, which describe 10-25%
conversion during PAS hysterectomies.”® This underscores
the importance of preparedness for GA in all PAS cases
initiated under RA.

CONCLUSION

This comparative study highlights that regional anesthesia
provides significant clinical benefits over general anesthesia
in cesarean hysterectomy for Placenta Accreta Spectrum
(PAS) disorders. Regional anesthesia was associated with
improved intraoperative hemodynamic stability, reduced
blood loss, lower transfusion requirements, and decreased
ICU admissions.

Although a subset of patients required conversion to genera
anesthesia, careful case selection, multidisciplinary planning,
and preparedness for rapid airway management can optimize
materna outcomes. These findings support the consideration
of regional anesthesia as the preferred technique in
appropriately selected PAS cases.

Future large-scale prospective studies are warranted to
validate these findings and guide the development of
standardized anesthetic protocols for PAS management.

LIMITATIONS

The study has severd limitations. Firgt, it was aretrospective,
single-center analysis, which may introduce selection bias.
Second, the severity of PAS (accreta, increta, percreta) was
not stratified, although this factor may significantly influence
anesthetic choice and outcomes. Third, intraoperative
decision-making and transfusion thresholds may vary among
anesthesiologists and surgeons, potentially affecting
comparability. Finaly, the findings may not be generdizable
to low-resource settings where blood products and
multidisciplinary expertise are limited.

Despite these limitations, our study adds to the growing
evidence that RA, when feasible, may provide superior
maternal outcomes in PAS hysterectomy
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ABSTRACT

Objective: The objective of thisclinical audit was to assess the quality and technique of percutaneous nephrostomy (PCN)
proceduresin accordance with international standardsin order to identify deficienciesin existing practices, adopt standardized
quality improvement protocols, and evaluate their effects by a re-audit to optimize procedural outcomes and minimize
problems.

Study design and setting: This retrospective cross-sectional clinical audit conducted in the Urology Department of Allied
Hospital, Faisalabad. Study included 50 patients who underwent PCN and was carried out in two phases. an initial audit
(January—February 2023) to assess baseline compliance with international PCN guidelines, followed by the implementation
of quality improvement interventions and a re-audit (May—June 2023) to evaluate improvements in procedural quality and
technique.

M ethodology: Procedures were assessed via an audit proforma based on European Association of Urology (EAU), Society
of Interventional Radiology (SIR), and Smith and Tanagho's guidelines, grading outcomes as Good, Moderate, or Poor.
After identifying common errors, quality improvement measures were implemented. A re-audit of another 50 patients was
conducted.

Results: The preliminary audit revealed suboptimal PCN quality and technique. Following the implementation of quality
improvement measures, the re-audit demonstrated substantial enhancements in all grades, with a significant increase in
good quality protocols.

Conclusion: This clinical audit and quality improvement initiative significantly enhanced the quality and technique of
PCN. Regular training sessions, dissemination of guidelines and ongoing evaluations are recommended to reduced
complications and improved patient experience.

Keywords: Clinical Audit, Hydronephrosis, Nephrostomy, Percutaneous, Patient Safety, Quality Improvement,
Ultrasonography, Interventional
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INTRODUCTION:

PCN was pioneered by Dr. Willard Goodwin in 1955 as a
image-guided minimally invasive procedure, offering a
temporary or permanent alternative to surgical intervention
for patients with hydronephrosis.* The procedure gained
widespread acceptance in the late 1970s, facilitated by
advancementsin ultrasound (US) imaging technology, which
enabled cross-sectional visualization of the kidneys, and is
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emergency even after one-week, complete recovery isvery
likely. The longer the obstruction beyond one week, the
lower the eventual recovery rate. After 12 weeks of complete
outlet obstruction, very little recovery of renal function in
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that kidney can be expected.®* Diversion of urine away from
the inflamed area via nephrostomies can potentialy expedite
the healing of injured urinary tract tissue. Additionaly,
bilateral nephrostomies may be beneficial in severe and
refractory cases by eliminating the bleeding-promoting
effects of urinaryurokinase.®> Percutaneous access to the
pelvicalyceal system is essential for various therapeutic and
diagnostic interventions. This approach enables antegrade
stenting to facilitate healing, targeted delivery of concentrated
medications to treat refractory infections, and assessment
of the degree of obstruction and permanent changesin renal
muscul ature via Whittaker'stest.®”

Guidelinesto perform PCN have been mention by European
Association of Urology(EAU) and Society of Interventional
Radiology (SIR). PCN is Classified asalevel 3 procedure.
For level 3 procedures, guidelines recommend specific
coagulation parameters to ensure safe performance of
percutaneous procedures. These include an International
Normalized Ratio of 1.5 or less, an Activated Partial
Thromboplastin Time of no morethan 1.5 times the hospital's
normal standard, and a platelet count of at least 50,000 cells
per cubic centimeter. There is alist of anticoagulants that
should be withheld to reduce bleeding risks. Performing
PCN on anon-dilated system may be temporarily deferred
if there'sapossibility that the calyces will dilate with a short
delay, making the procedure easier and potentiallysafer. In
patients with obstructive renal failure, hyperkalaemia can
develop, posing arisk of life-threatening arrhythmias. In
cases of severe hyperkalaemia or significant renal
dysfunction, dialysis should be performed prior to attempting
PCN to stabilize the patient's condition. Patient should be
aware of the likelihood of having a tube in the body that
reguires maintenance for weeks or months. It may require
prolonged nursing or family medical support with limited
lifestyle functionality.®®

Guidelines explains that before performing PCN patient
should be explained about the procedure in sufficient detail.
The unwillingness of a patient to accept this or to accept
the risks of the procedure is a contraindication to the
procedure. It's essential to inform patients that having a
nephrostomy tube may require prolonged maintenance,
potentially lasting weeks or months. This can impact their
lifestyle, necessitating ongoing nursing or family support.
If a patient is unwilling to accept the responsibilities and
risks associated with the procedure, it is considered a
contraindication. Patient positioning and marking the site
is highly supportive of less chances of associated
intrabdominal viscera injuries. USisapopular tool for PCN
due to accessibility, portability, real-time imaging and no
radiation risk. Thetechnical success rate may vary depending
on the clinical scenario i.e. degree of hydronephrosis or
pyonephrosis, patient anatomy, number of access tracts but
staying sticked to the guidelines provides benefit asit covers
almost the outcomes. Sufficient time after injecting the LA

provides makes the procedure pain free for the patient and
convenient for the surgeon. Incision at the marked site is
madeinitialy, 18-gauge or 21-gauge needleisthen introduced
at theincised areaand advanced into the deeper planes. This
step is confirmed by US aswell as needle aspiration. Entry
point should be carefully selected to minimize complications.
Idedlly, the entry point should be below the 12th rib to
reduce the risk of pleural and diaphragmatic trauma.
Additionally, the tube should be placed to avoid medial
insertion, which can cause discomfort and kinking due to
the paraspina muscles, and lateral insertion, which increases
the risk of accidental colontrauma. Later after removing the
plunger of needle, guidewire enter the needle lumen. An
18-gauge needle can easily transmit a 0.035-inch guidewire.
Seria dilatation causes significantly less pain then single-
step dilatation. After the tract is dilated, nephrostomy tube
is passed and its placement is confirmed, later secured with
stitching and aseptic dressing. Post-procedure the patient is
kept under observation for 6 hours and vitals are monitored
half hourly. Bedrest is advised and nephrostomy tube is
checked for its patency periodically and if blocked can be
gently washed with diluted 5 mL N/S solution.®*?

PCN offers numerous benefits, making it a val uable treatment
option. By immediately relieving obstruction, PCN can help
preserve kidney function and potentially save nephrons.
Additionally, it provides effective pain relief from obstruction
and creates a better opportunity to treat infected urine
compared to medication alone. PCN isaso a safer and less
invasive aternative to surgery, reducing the risk of abdominal
organ injury, muscle damage, and post-procedure pain, while
also resulting in a significantly smaller scar. Furthermore,
PCN allowsfor the use of larger tubes for improved drainage,
reducesthe need for ureteral stone manipulation, and provides
rapid relief from symptoms of pyonephrosis and urosepsis,
typically within one to two days. It reduces the septic load,
thereby creating a more favourable environment for other
treatments to take effect. A successful PCN procedure can
also help restore deranged renal functions, potentially
preventing the need for dialysis and significantly improving
the patient's overallcondition.***®

To ensure continuous quality improvement in patient-focused
care, it isessential to audit and evaluate the local practices
and techniques employed by doctors and hedthcare assistants
involved in PCN procedures. This audit aims to observe,
assess, and enhance the quality and techniques of PCN
procedures within the Department of Urology & Renal
Transplantation at Allied Hospital Faisalabad. By doing so,
we strive to provide the best possible healthcare outcomes
while minimizing complications and unnecessary procedures.

The objective of thisclinical audit isto evaluate the quality
and technique of PCN procedure performed in the department
of Urology & Renal transplantation, Allied Hospital
Faisalabad, using a 3-tiered grading system; Good, M oderate
and Poor.
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Ethical Approval: This audit was conducted with ethical
exemption from the Allied Hospital/Faisalabad Medical
University Ethical Review Committee. All research activities
were performed in strict compliance with international ethical
standards and institutional guidelines. To ensure complete
patient privacy and data protection, al personally identifiable
information was removed from the dataset prior to analysis.
A rigorous anonymization protocol was implemented;
whereby patient names were systematically replaced with
unique a phanumeric codes. This coding system was securely
maintained with restricted access to protect participant
confidentiality throughout all stages of data collection,
analysis, and reporting, in accordance with HIPAA-equivalent
data protection standards.

METHODOLOGY

This retrospective cross-sectional audit was carried out from
1% January 2023 to 28" February 2023. This audit was
granted ethical exemption by the Allied Hospital/Faisalabad
Medical University Ethical Review Committee, with
additional review and approval from the local departmental
review body of Urology and Renal Transplantation, given
the time-sensitive nature of PCN procedures, which often
require immediate intervention in emergency situations.
This study included 50 adult patients aged 18-60 years
presenting with acute hydronephrosis or pyonephrosis
secondary to obstructive etiologies such as urolithiasis,
ureteral strictures, malignant compression, or iatrogenic
injury. Eligible patients exhibited clinical indications for
emergency percutaneous nephrostomy (PCN), including
severe pain, fever (>38°C), leukocytosis (WBC >11,000/iL),
or deteriorating renal function (elevated creatinine/BUN),
necessitating urgent urinary drainage, diversion, or upper
tract access. Patients were excluded if they had non-
obstructive hydronephrosis without acute symptoms,
uncorrected coagulopathy (INR >1.5 or platel ets <50,000/iL),
advanced rena impairment (creatinine >4 mg/dL), terminal
illnesswith limited life expectancy, or local contraindications
such as active skin infection at the puncture site. These
criteriaensured the selection of appropriate candidateswhile
prioritizing patient safety and procedural feasibility. Based
on 95% confidence interval (4=0.05) and 80% study power
(=0.20), the calculation utilized the standard formula and
sample size of 50 patients was computed using the Open-
Epi online calculator, validated against parameters from the
benchmark study "Audit of percutaneous nephrostomy in
Rabat Urological Centre". [16] This approach ensured
methodological rigor while accounting for real-world clinical
variability observed in PCN outcomes. The calculation
intentionally mirrored comparable audit designsto facilitate
meaningful audit and re-audit comparisons while maintaining
statistica reliability. Prior to the procedure, patients provided
verbal consent after receiving a thorough explanation of the
procedure. Patients were then positioned comfortably in a
room with sufficient lighting and comfortable environment.

Presence of an assistant was observed. The patient was
positioned in either aprone or oblique position. The operative
field was meticulously prepared, maintaining sterility and
disinfecting the skin. Sterile gloves and sheets were utilized
to minimize the risk of infection. Subsequently, US guidance
was employed, utilizing a probe with a frequency range of
3.5-5.2 MHz. The PCN procedure was performed using a
Coloplast® PCN set, comprising a J-tip 6Fr PCN tube,
0.035-inche guidewire, 18G Chibaneedle, and serid dilators
(6-10Fr). Following, nephrostomy tube is carefully inserted
up to the predetermined marked area. To ensure accurate
placement, the position of the tube was then confirmed using
US as well as by aspirating urine throughthetube. The
insertion site was secured with 2/0 Prolenesuture. The entire
procedure was carried out in accordance with
establishedguidelines. Audit proforma was present in the
procedure room. The audit proforma was meticulously
designed in accordance with the evidence-based PCN
techniques outlined in the European Association of Urology
(EAU) Guidelines and the Society of Interventional
Radiology (SIR) Guidelines, as well as the standardized
PCN protocol detailed in Smith and Tanagho's General
Urology(19thEdition). The PCN protocols were assessed
using a standardized audit proforma, which evaluated the
outcome in terms of Good, Moderate, and Poor quality
techniques. The proformawas completed by the performing
physician, ensuring anonymity of both the doctor and patient
to the auditor. Once filled, the proforma was deposited in
a designatedsecuredarea. Upon completion of the audit, the
findings were analysed, and common errorswere identified.
A quality improvement plan was developed later,
incorporating a set of recommendations and guidelines aimed
at enhancing the overall quality of PCN procedures. For
effective implementation, fortnightly journa club meetings
took place in ward to facilitate discussion, critical analysis,
and dissemination of recent research findings and best
practices in PCN andrelatedfields. Weekly presentations
were conducted to educate and update the team. The
recommended changes were then applied and monitored
over aperiodof2months. A re-audit was conducted 2 months
after the implementation of quality improvement measures,
spanning from 1% May 2023 to 30" June 2023. This re-audit
included 50 patients, adhering to the same inclusion criteria
and protocols as the initial audit, to assess the efficacy of
the implementedchanges.

Adherence to sterile techniques during PCN procedures was
evauated among doctors using a standardized audit proforma,
both before and after the implementation of recommendations
for standardizing PCN. The evaluation was based on
adherence to established guidelines from the EAU, SIR, and
Smith and Tanagho's standards. The auditor collected the
completed proformas on aweekly basis, ensuring asystematic
and ongoing eva uation of the procedure'squality. Statistical
analysiswas performed using aone-sample T-test. A P-value
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of lessthan 0.05 was considered statistically significant. All
relevant data was entered into SPSS version 25foranalysis.

RESULTS

This retrospective cross-sectional clinical audit, conducted
at the Urology and Renal Transplantation Department of
Allied Hospital Faisalabad, enrolled 50 patients who met
the predefined inclusion criteria between January 2023
andFebruary2023. The results exhibited that, among the 50
patients assessed, the quality and technique of PCN varied
significantly. Specifically, 21 patients (42%) had poor (score
=6), 17 patients (34%) had moderate (score 7-9), and only
12 patients (24%) had good quality and technique (score
=10), highlighting substantial opportunities for quality
improvement inPCNprocedures. (Table. 1 & Figure. 1)

Following the implementation of a quality improvement
plan, are-audit was conducted over a 2-month period, from
May 2023 to June 2023. The re-audit results demonstrated
significant enhancements across all grades. Among the 50
patients assessed, the quality and technique of PCN was
classified as poor (score =6) in 13 patients, moderate (score
7-9) in 19 patients, and good (score =10) in 18 patients. This
translates to 26% of PCN being categorized as poor, 38%
as average, and 36% as good, indicating notable
improvements in the qualityofcare and technique of
procedure. (Table. 2 & Figure. 2)

Quality improvement measures have also led to a significant
reduction in post-PCN complications. Notably, tube
malfunction, the most common complication, decreased
from 42% to 16%, with the number of cases dropping from
21 to 8. Other complications also showed a decline in
frequency. The number of patients experiencing severe pain
requiring continuous painkillers decreased from 18 to 8,
representing adrop from 36% to 16%. Similarly, haemorrhage
requiring transfusion decreased from 8 to 3 cases, from 16%
to 6%. Other complications, such as urine leakage, and
hypotension, also showed a declinein frequency. Particularly,
pneumothorax was completely eliminated, and there were
no reported deaths in both pre- and post-quality improvement
periods.

This re-audit demonstrated a statistically significant
improvement in the quality and technique of PCN protocols,
characterized by a substantial increase in good quality
protocols (from 24% to 36%) and amarked decreasein poor
quality protocols (from42%t026%). Aligning practices with
international guidelinesforPCN can bring numerous benefits.

Before the recommendations were implemented, several
components showed suboptimal performance. For instance,
only 28% of patients received a proper explanation before
the procedure, and just 40% had tract dilatation performed
sequentialy. Sterility maintenance (72%) and ultrasound
(US)-guided marking (74%) were relatively better adhered
to, while assistant availability (56%) and appropriate

positioning (60%) had moderate compliance. Notably, waiting
for local anesthetic (LA) efficacy showed no improvement,
remaining at 60% post-implementation. After implementing
the recommendations, significant improvements were
observed in most components. Patient explanationsincreased
to 42%, and sequential tract dilatation improved to 60%.
Sterility maintenance rose to 82%, and US-guided marking
reached 84%. Confirmation of PCN placement by US and
urine aspiration saw the highest post-implementation
compliance at 92%. Post-procedure care a so improved from
60% to 74%. However, some components, such as skin
disinfection (68%) and needle entry confirmation (66%),
showed only modest improvements.

PCN isacritical procedure commonly performed in urology
wardsworldwide. However, faulty and unsterilized techniques
can lead to severe complications, including haematuria,
pain, haemorrhage, injury to the kidney, infection, sepsis,
and alergic reactions. Moreover, mispositioning and PCN
didodgement are frequent issuesif it is not properly secured
with sutures and dressing. This can cause ongoing discomfort
for the patient, emphasizing the importance of adhering to
strict sterilization and technique protocols to ensure
optimal outcomes. Complying with evidence-based PCN
guidelines from the EAU, SIR, and Smith and Tanagho's
techniques ultimately leads to improved patient outcomes.
It ensures effective urinary drainage, reduces the risk of
long-term kidney damage, and leads to shorter hospital stays.
Optimal PCN technique reduces patient discomfort and pain
during and after the procedure. Reduced complications lead
to higher patient satisfaction rates. Consequently,
implementation of PCN guidelines not only enhances patient
safety and satisfaction but also reduces healthcare costs
associated with managing complications. Ultimately,
prioritizing high-quality PCN techniques is crucial for
delivering exceptional patient care and achieving superior
clinical outcomes.

Thisclinical audit and successive implementation of quality
improvement measure yielded significant enhancementsin
the quality and technique of PCN in the Urology ward of
Allied Hospital. Notably, the project improved patient
experience and substantially reduced PCN-associated
complications, thereby demonstrating the effectiveness and
value of this quality improvementinitiative.

DISCUSSION

The clinical audit conducted in the Urology ward of our
tertiary-care hospital aimed to evaluate and improve the
quality and technical proficiency of PCN. The findings of
this audit and then reaudit highlight areas of excellence and
identify opportunitiesfor quality improvement. The existing
literature underscores the importance of adhering to all
scoring steps of this clinical audit, as they are crucial in
ensuring the successful execution of PCN.

Field sterility isacrucial aspect of infection prevention in
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Table 1: PCN: Grades, Scores, and percentage with Mean+SD

Grading of PCN | Scoring of PCN | n=Number | Percentage % | Mean+SD | p-Value
Poor <6 21 42% 4.714+1.27| <0.001
Moderate 7-9 18 36% 8+0.935 | <0.001
Good >10 11 22% 11+0.73 | <0.001

Figure. 1 — Graphical representation of PCN: Patient distribution
by grade
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Figure. 2 — Graphical representation of PCN after quality
improvement measures: Patient distribution by grade
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Table 2: PCN after quality improvement measures: Grades, Scores, and percentage with Mean+SD

Grading of PCN [ Scoring of PCN | n=Number | Percentage %| Mean+SD | p-Value
Poor <6 13 26% 5+1.3 <0.001
Moderate 7-9 19 38% 8.1+0.87 | <0.001
Good >10 18 36% 11.38+0.69( <0.001

Table 3: Exhibiting the number of patients and percentage of post PCN complications before and after implementation of the

recommendations

Post PCN complications Compicattons (n) | compiications () | complications (%) | complieaions (o)
Severe pain requiring continues painkiller 18 8 36% 16%
Haemorrhage — requiring transfusion 8 3 16% 6%
Tube malfunction 21 8 42% 16%
Urine leakage 11 2 22% 4%
Hypotension 9 8 18% 16%
Pneumothorax 2 0 1% 0%
Death 0 0 0% 0%

ambulatory settings minor minimal invasive procedures as
well as image-guided procedures. Yu J and colleagues
provided a comprehensive explanation that the
implementation of sterility practices, including the use of
skin disinfectants and patient draping significantly reduces
therisk of infection. When performed actively, field sterility
in image-guided procedures ensures a sterile environment,
minimizing the introduction of microorganisms and
subsequent infection.'” Nyhsen CM and team exhibited that
decontamination of US transducers and related components
along with the use of sterile gel is essential to prevent
infection transmission even on intact skin and ensure patient
safety during US guided procedures. The improper

decontamination can pose a significant risk of infection
transmission to patients. The cost of an infection after a
procedure is exceedingly high, not only in terms of patient
quality of lifebut aso in terms of healthcare system resources.
Resultsin prolonged recovery times, increased healthcare
costs, and decreased patient satisfaction, al stressing need
for strict adherence to sterility protocols.’® Jaraith explains
in his study that patient positioning and marking the siteis
highly supportive of lessinjuries. USis preferred for PCN
due to portability and real-time imaging. Sufficient time
after injecting the LA and incision at the marked site needle
introduction, confirmed by US and aspiration, these steps
in apattern provide ease. After dilatation, nephrostomy tube
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is passed later secured. Adherence to these guidelinesis
beneficial. Pig-tail PCN tubes are effective and safe approach,
with recorded technical success 99%. PCN enables precise
catheter placement under radiological guidance and ensuring
continuous urine drainage. The self-retention mechanism
of the catheter reducestherisk of didodgement or blockage,
resulting in low complications including decreased pain
leading to lower analgesia requirements, with a positive
impact on hospital expenses.®™ Overal, in-situ nephrostomies
significantly improve the renal drainage, relieve obstruction,
and preserve rena function in patients with hydronephrosis
or pyonephrosis.?>2* Although the percentage of good PCN
scores improved significantly after implementing quality
improvement measures, the results still fell short of
expectations, largely due to the brief time span in which the
recommendations werei mplemented.

Thismajor limitations of this studyis the small sample size,
which restricts generalizability. The absence of a control
group complicatesthe validation of whether the enhancements
were exclusively attributable to theintervention. Furthermore,
a long-term follow-up was not performed to evaluate
sustainability. A randomized trial may yield more robust
findings. Notwithstanding these constraints, the results
underscore possible avenues for procedural enhancement.

Clinical audits are essential for maintaining and improving
quality and techniques in healthcare facilities, particularly
in developing nations like Pakistan where basic care is
oftencompromised due to shortage of hospital's, unavailability
of equipment, poor doctor-to-patient ratio, doctors, nurses,
and paramedical staff. Conducting multiple clinical audits
fosters athorough understanding of clinica practice, driving
systemic enhancements. Our study's findings indicate
significant potential for improvement, underscoring the need
for hospital-based workshops engaging doctors, nurses, and
paramedical staff to refine procedure execution, supplemented
by recurring presentations, lectures, and simplified
educational methods to facilitate ongoingbetterment.

CONCLUSION

A comparative analysis of before and after implementation
of quality improvement plan for PCN procedures reveals a
statistically significant enhancement across the majority of
assessed parameters. The implementation and stringent
adherence to standardized PCN protocols are paramount,
as efficacious management of these guidelines can potentially
optimize procedural quality and patientoutcomes. A follow-
up audit should be conducted six months after implementing
the suggested changes to evaluate the level of quality
improvement. The findings should be presented at national
conferences to share best practices and enhance the standards
of thiscommonly performed procedureworldwide.

LIMITATION

The key limitations include the small sample size from a
single center and the short implementation period for the

quaity improvement measures. The study design also lacked
acontrol group and long-term follow-up, which are necessary
to robustly confirm causality and the durability of the
observed improvements.
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ABSTRACT
Objective: To assess the prevalence of sleep disordersin Patients with Chronic Kidney Disease

Study Design and Setting: Thiswas a cross-sectional observational study conducted over six months (1st August 2024
to 31st January 2025) at the Pakistan Atomic Energy Commission (PAEC) General Hospital, |slamabad.

Methodology: A total of 200 adult patients with CKD (stages 3 to 5) were enrolled. Sleep quality was assessed using the
Pittsburgh Sleep Quality Index (PSQI), daytime sleepiness with the Epworth Sleepiness Scale (ESS), and restless leg
syndrome (RLS) using IRLSSG diagnostic criteria. Sociodemographic, clinical, and laboratory datawere collected. Statistical
analysis was performed using SPSS version 26, with t-tests and chi-sgquare tests applied where appropriate. A p-value <0.05
was considered significant.

Results: Among the 200 participants, 84% had at least one sleep disorder. Poor sleep quality (PSQI > 5) was reported in
76%, excessive daytime seepiness (ESS > 10) in 39%, and RLS in 32%. Sleep disorders were significantly associated with
diaysis status (p=0.006), CKD stage 5 (p=0.009), lower hemoglobin levels (p=0.001), higher serum phosphate (p=0.001),
and reduced serum calcium levels (p=0.001). Dialysis patients had significantly worse PSQI and ESS scores compared to
non-dialysis patients.

Conclusion: Sleep disorders are highly prevaent in CKD, particularly in dialysis and advanced-stage patients. The regular
assessment and proactive management of associated factors, such as anemiaand minera imbalances, are critical to optimizing
patient care.

Keywords: Anemia, Quality of Life, Restless Legs Syndrome, Sleep Disorders, Uremia
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INTRODUCTION

There is currently 10-15 % of the global population with
chronic kidney disease (CKD), leading to a progressive
disease with varying quality of life for each patient.
Unfortunately, CKD is associated with extremely high
morbidity and mortality. Asrenal function worsens, systemic
complications arise, including cardiovascular disease,
metabolic abnormalities, and, importantly, neurocognitive
impairment.? One complication that continues to be
increasingly recognized but remains poorly diagnosed is
deep disorders, asthey not only affect the patient's quality
of life but also have awide-ranging implication for health
outcomes overall, where the risk of hospitalization as well
as death is increased. Sleep is critical for physiological
recovery, immune modulation, and neurocognitive eval uation;
however, in patients with CKD, sleep disturbance is always
prevalent, with the literature suggesting that rates between
80%-90% of patients have sleep disturbance, depending on
the stage of CKD and treatment modality.® Patients with
CKD have amulti-domain range of sleep disturbances with
sleep disorders in CKD, including insomnia, restless leg
syndrome (RLS), periodic limb movement disorder (PLMD),
sleep disordered breathing (SDB), and excessive daytime
sleepiness.* The etiology of these sleep disorders is
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multifactorial and likely includes biochemical, neurological,
hormonal, and behavioral factors.®

Sleep disordersin CKD patients are often underdiagnosed
dueto overlapping symptoms with uremia, limited awareness
among clinicians, and the lack of standardized screening in
nephrology settings.® Despite their high prevalence and
clinical significance, deep disturbances are often overlooked
in routine care, particularly in low-resource or high-burden
settings. Early recognition is essential, as untreated sleep
disorders can exacerbate comorbid conditions and impair
treatment compliance, particularly in patients undergoing
diaysis. Non-pharmacological interventions like cognitive
behavioral therapy and structured sleep hygiene programs,
along with correction of underlying metabolic derangements,
have shown potential to improve deep and overall outcomes.

Giventhe multifactoria etiology and significant consegquences
of deep disordersin CKD, it iscritical to assesstheir burden
within specific populations and healthcare settings. Cultural
norms, environmenta conditions, and healthcare accessibility
may influence both sleep quality and reporting patterns.
Therefore, localized research is needed to accurately quantify
the prevalence and identify key clinical correlates of sleep
disorders among CKD patients.® This study was conducted
to fill that gap by evaluating sleep quality and related
disordersin acohort of CKD patients, while also examining
their association with biochemical and clinical parameters.

Uremiais a primary feature of ESKD (end-stage kidney
disease) that produces a host of neurotoxic metabolites and
disrupts the homeostasis of neurotransmitters and the sleep-
wake cycle.® In addition to uremia, anemia, common in
CKD, hyperphosphatemia, and secondary hyperparathyroid-
ism, common in CKD, and disturbancesin melatonin secre-
tion are thought to contribute to seep-related issuesin CKD
populations.® ” Circadian rhythm disturbance, which is
worsened (and often introduced) by nocturnal hemodialysis,
contributes to insomnia and daytime s eepiness, restlessleg
syndrome, and PLMD are especially associated with iron
deficiency and dopamine dysregulation, both seenin CKD
populations.®#

Clinical outcomes stemming from sleep disordersin CKD
are impactful. Poor sleep quality has been associated with
hypertension, cognitive decline, depression, poorer treatment
adherence, and increased risk of premature degth, al common
in CKD patients.® Obstructive sleep apnea (OSA), likely the
most studied sleep disorder among CKD and ESKD in
performed studies examining health outcomes, is
independently associated with chronic fatigue, hypertension
(HTN), left ventricular hypertrophy (LVH), and arrhythmias,
all of which are more prevalent in CKD populations.'® **
Importantly, thereisabit of evidence that sleep disturbances
in CKD contribute to the progression of kidney disease by
inducing sympathetic activation, inflammation, and oxidative
stress.?

Sleep disorders are now widely recognized as an important
complication of CKD, but gtill warrant asystematic evaluation
across several stages of CKD and clinical environments.
Recent literature has highlighted the need for local,
population-specific data to more effectively describe the
burden and correlates of sleep disturbance in CKD.
Additionally, the impact of cultural, environmental, and
health care delivery factors on deep quality in CKD patients
has not been sufficiently explored. For these reasons, the
present study aimed to evaluate the prevalence and types of
sleep disorders in adults with chronic kidney disease, as
well asclinical/biochemical correlates. The study also sought
to highlight the need for a consolidated sleep assessment
strategy as part of CKD management. An improved
understanding of these associations will lead to earlier
diagnosis, tailored care, and optimized long-term outcomes.
The present study aimed to evaluate the prevalence and
types of sleep disorders in patients with chronic kidney
disease (CKD).

METHODOLOGY

Thisisan observational cross-sectional study conducted at
the Pakistan Atomic Energy Commission (PAEC) Genera
Hospital, Islamabad, for six months, between 1st August
2024 to 31st January 2025. The research was approved by
the Ethical Review Committee (ERC) at Pakistan General
Hospital Institute (PGHI) under reference number PGHI-
IRB(DME)-RCD-06-086, dated 20th July 2024.

A non-probability consecutive sampling technique was used.
Patients were selected from the nephrology and Dialysis
Units at thetime of their routine clinical visits. Patients were
adults aged 18 years and older with a diagnosis of CKD
stage 3, 4, or 5 (KDIGO 2021).* Inclusion criteriarequired
that the patient had been diagnosed with CKD for at least
3 months and was on either conservative treatment or
hemodialysis. Patients with a previous diagnosis of sleep
disorders not related to CKD, sedative hypnotics, or
antidepressants, adults diagnosed with cognitive disorders,
or psychiatric illness, making communication impossible
for clear understanding, those with terminal malignancy,
advanced pulmonary disease, or neurologic disorders from
the selection criteria due to the notion that these conditions
may independently affect sleep were excluded from the
study.

The sample size was calculated using the formula for
estimating a proportion in a population:

n=Z2x p(1-p) / d?, where Z is the confidence level (1.96
for 95%), p isthe expected prevalence of sleep disorders of
59% in CKD, and d isthe margin of error (7%)." Substituting
the values, the required sample size was determined to be
179 participants. To account for possible incomplete data
or dropouts, the final sample included 200 patients.

Data collection was performed using a structured proforma,
which included sociodemographic details, medical history,
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CKD staging, dialysis status, laboratory parameters
(hemoglobin, calcium, phosphate, urea, creatinine), and
sleep assessment tools. Sleep quality and disorders were
assessed using the Pittsburgh Sleep Quality Index (PSQI),
Epworth Sleepiness Scale (ESS), and the Restless Leg
Syndrome Diagnostic Criteria (IRLSSG 2012).***® These
validated instruments have been widely used in previous
nephrology-related sleep research and have demonstrated
good reliability. Patients were recruited consecutively after
obtaining written informed consent in both English and
Urdu, explaining the purpose of the study, risks, and benefits.
Participants were assured of the confidentidity and voluntary
nature of their participation. All forms were anonymized
and coded for data protection.

Analysis of the data was done with SPSS version 26. For
continuous data, descriptive statistics like means and standard
deviations were computed, whereasfor categorica variables,
frequencies and percentages were employed. The independent
t-test for continuous variables and the Chi-square test for
categorical variables were used to examine the relationship
between sleep disturbances and clinical data such as
hemoglobin levels, CKD stage, dialysis status, and cal cium-
phosphate imbalance. P-values below 0.05 were regarded
as statistically significant.

RESULTS

A total of 200 patients with chronic kidney disease (CKD)
were enrolled in the study. The study population consisted
predominantly of middle-aged individuals with a notable
burden of comorbidities and advanced kidney dysfunction.
A considerable proportion of patients were in stage 5 CKD,
and more than half were undergoing dialysis, reflecting the
inclusion of patients with advanced disease. The duration
of CKD was prolonged in many cases, and a majority had
coexisting hypertension and diabetes, consi stent with common
etiologies of renal impairment. Biochemical andysisindicated
significant rend insufficiency, with elevated serum creatinine
and urealevels, alongside evidence of anemia and mineral
imbalance, including disrupted calcium and phosphate
homeostasis. These clinical and laboratory characteristics
highlight a patient group with complex and multifaceted
health challenges, which may contribute to the high
prevalence of sleep disturbances observed in this study.
(Table 1) The assessment of deep-related symptoms revealed
ahigh burden of deep disorders among patients with chronic
kidney disease. Overall, 168 patients (84%) had at |east one
type of sleep disturbance, while only 32 patients (16%)
reported no symptoms suggestive of any sleep disorder. The
most frequently reported condition was poor sleep quality,
as measured by the Pittsburgh Sleep Quality Index (PSQI
> 5), which was observed in 152 participants (76%).
Excessive daytime sleepiness, defined by an Epworth
Sleepiness Scale (ESS > 10), was present in 78 patients
(39%). Additionally, 64 patients (32%) met the diagnostic
criteriafor restlessleg syndrome based on the IRLSSG 2012

guidelines. Importantly, a proportion of patients experienced
more than one type of deep disorder concurrently, indicating
overlapping symptomatology and highlighting the complex
sleep-related challenges faced by CKD patients. These
findings underscore the need for comprehensive assessment
and targeted management of multiple sleep disordersin this
population. (Figure 1) The analysis revealed that sleep
disordersin CKD patients were significantly associated with
several clinical and biochemical parameters. Patients with
sleep disturbances were more likely to be on dialysis and
in stage 5 of CKD, suggesting a correlation between disease
severity and sleep impairment. Hematological and
biochemica markersindicated that those with deep disorders
had more pronounced anemia, higher phosphate levels, and
lower serum calcium compared to patients without sleep
complaints. Although differences in age and gender were
observed between the groups, they did not reach statistical
significance. These findings suggest that advanced renal
dysfunction and related metabolic imbalances may play a
critical role in the development of sleep disorders in this
population. (Table 2). Patients undergoing dialysis reported
significantly poorer sleep outcomes compared to those not
on dialysis. Thiswas reflected in higher scores on both the

Table 1: Sociodemographic and Clinical Characteristics of Study
Participants (n = 200)

Variable Frequency (%)
Age (years) 52.6+13.2
Gender
Male 114 (57%)
Female 86 (43%)
Marital Status
Married 182 (91%)
Unmarried 18 (9%)
CKD Stage
Stage 3 42 (21%)
Stage 4 76 (38%)
Stage 5 82 (41%)
Dialysis Status
On Diaysis 110 (55%)
Not on Dialysis: 90 (45%)
Duration of CKD (months) 28.4+10.7
Comorbidities
Hypertension 160 (80%)
Diabetes 122 (61%)
CvD 52 (26%)
Hemoglobin (12 — 16g/dL) 98+14
Serum Calcium (8.5 — 10.5mg/dL) 82+0.6
Serum Phosphate (Normal: 2.5 — 4.5mg/dL) 53+12
Serum Creatinine (Normal: 0.6 — 1.2mg/dL) 6.1+25
Blood Urea (Normal: 7-20 mg/dL) 78.2+24.3
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Table 2: Association of Sleep Disorders with Selected Clinical Variables

Variable P?eﬁe?ltD(lr?):r(igS) Disorder (= 3p) | Prvalue
Mean Age (years) 53.7+12.8 476+ 13.7 0.261
Female Gender 76 (45.2%) 10 (31.2%) 0.204
On Dialysis 100 (59.5%) 10 (31.2%) 0.006*
CKD Stage5 76 (45.2%) 6 (18.7%) 0.009*
Hemoglobin (g/dL) 95+1.3 109+1.1 0.001*
Serum Phosphate (mg/dL) 56+13 44+10 0.001*
Serum Calcium (mg/dL) 8.1+0.6 85+ 05 0.001*

An Independent t-test and the Chi-square test was used.

*SJatistically significant (p= 0.05)

Table 3: Sleep Quality Scores Based on PSQI and ESS by Dialysis
St

atus
Sleep Parameter O(?] Eiﬂ%‘;‘is Not ((rJ]n:Dgig;ysis p-value
Mean PSQI Score 93+21 75+17 0.001*
Mean ESS Score 104+ 2.6 81+24 0.001*
Poor Sleep Quality (%) | 92 (83.6%) 60 (66.7%) 0.009*
RL S Prevalence (%) 44 (40%) 20 (22.2%) 0.011*

‘ An independent t-test was used for PSQI and ESS
‘Chi-square test was used for Poor sleep quality and RLS prevalence’

*SJatistically significant (p = 0.05)

Figure 1: A Bar Graph Showing the Prevalence of Sleep Disorders Among CKD Patients
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PSQI and ESS, indicating worse overall sleep quality and
increased daytime sleepiness. Additionally, the proportion
of dialysis patients reporting poor sleep and symptoms of
restless leg syndrome (RLS) was markedly higher than in
the non-diaysis group. These findings suggest that dialysis
isan important contributing factor to both nocturnal sleep
disturbances and daytime fatigue in CKD patients,
emphasizing the need for targeted sleep assessment and
management strategies within this subgroup. (Table 3)

DISCUSSION

Our study found that 84% of CKD patients experienced at
least one sleep disorder, with 76% reporting poor sleep
quality (PSQI >5), 39% exhibiting excessive daytime

20%

84%

6%

30% 40% 50% 60% 70% 80% 90%

deepiness (ESS >10), and 32% meeting criteriafor restless
leg syndrome (RLS). These prevalence figures are notably
higher than those reported in pre-dialysis CKD populations,
yet comparable with hemodialysis cohorts, underscoring

the substantial burden of sleep disturbances in advanced
CKD.

In pre-dialysis CKD patientsin Turkey, Yazycy and Giiney
reported a poor sleep quality rate of approximately 42.5%,
significantly lower than our overall rate, likely due to lower
dialysis exposure and differences in population
characteristics.*” *® Similarly, a cross-sectional study in
Nigeria showed CKD study documented a poor sleep
prevalence of around 50.2%, again much lower than ours,
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reflecting the progressive sleep burden as CKD advances.™
Our findings align more closely with those in maintenance
hemodialysis populations: in Palestine, the HD cohort showed
poor sleep quality in 76.6%, with ESS >10 in 28.7% which
are similar to our PSQI and ESS findings.

A large multi-center study with 338 HD patients found PSQI
>5in 41.4%, much lower than our 76%, and ESS >10 in
only 6.5% possibly dueto differencesin dialysis protocals,
socioeconomic status, and clinical settings. A Nigerian
study comparing pre-dialysis patients and HD recipients
noted poor sleep quality escalating from 43.6% to 59.5%
with dialysis use, echoing our observation that dialysis
patients had worse sleep outcomes.*®

Consistent with prior literature, our multivariable analyses
showed that dialysis status, CKD stage 5, anemia, higher
serum phosphate, and lower serum calcium were significantly
associated with sleep disorders. The Nigerian study also
linked anemia and advanced CKD stage with worse sleep
quality. In contrast, Yazycy's study identified anemia, elevated
phosphorus, and low hemoglobin as correlated with poor
seepin pre-dialysis patients.*® These associations reinforce
the multifactorial pathophysiology involving metabolic
derangements, CKD-mineral bone disorder, and renal
replacement therapy.

In terms of gender and age, our study found no statistically
significant associations. Yazycy et a. also reported no gender
difference in poor sleepers among pre-dialysis CKD.*®
However, other studies conducted in Pakistan on HD patients
did find female gender and increasing age to be significant
predictors of poor sleep quality.? % This discrepancy may
reflect population heterogeneity or different sociocultural
factors influencing sleep in Pakistan compared to other
Settings.

Regarding the magnitude of sleep impairment in dialysis
patients, our results are consistent with the Palestinian study,
where 84.8% of HD patients were classified as poor deepers
(PSQI >5) and 63.6% had ESS >10.* This again mirrors
our high PSQI and ESS valuesin the dialysis subgroup. The
Chinese ESRD cohort also demonstrated strong correlations
between eGFR reduction and worsening deep scores, similar
to our findings that CKD stage and lab markers correlate
with poor sleep.®

Restless leg syndrome prevalence in our dialysis group
(40%) exceeded most other reports. A study conducted in
Upper Egypt HD patientsfound RLS at 42%, with significant
correlationsto anemiaand hyperphosphatemia.® Thismirrors
our findings that low hemoglobin and high phosphate levels
were strongly associated with RLS and sleep complaints.
Taken together, our results broadly confirm that sleep
disturbances are highly prevalent in CKD, particularly in
stage 5 and dialysis patients, and are strongly associated
with anemia, mineral imbalance, and dialysis exposure.
While our rates exceed some pre-dialysis cohorts, they are

consistent with studies of HD popul ations across differing
regions.

Strengths of our study include robust sample size, use of
validated standardized sleep tools (PSQI, ESS, IRLSSG),
and comprehensive biochemical correlations. Future
longitudinal studiesincorporating objective degp assessments,
such as polysomnography, actigraphy, or wearable sleep
tracking technologies, are essential to better understand the
temporal and causal relationships between deep disturbances
and the clinical progression of chronic kidney disease. Such
studies could help determine whether correcting specific
modifiable factors like anemia, hyperphosphatemia, and
secondary hyperparathyroidism can lead to measurable
improvements in sleep quality and, in turn, enhance overall
patient outcomes, including cardiovascular health, treatment
adherence, and quality of life.

In addition, interventional trials that focus on optimizing
diaysis schedules, nutritional management, and the use of
sleep-focused pharmacologic or behavioral therapies are
warranted. These could offer evidence-based strategies to
reduce the high burden of sleep-related symptoms in this
population. The integration of routine sleep screening using
brief, validated tools such as the PSQI and ESSin nephrology
clinics, particularly for high-risk groupslike dialysis patients,
may facilitate early detection and timely intervention. Our
findings, in line with those of multiple international studies,
reinforce the clinical importance of addressing sleep health
as a core component of comprehensive CKD care. A
multidisciplinary approach involving nephrologists, sleep
specialists, dietitians, and mental health professionals could
significantly improve both renal and non-renal outcomesin
this vulnerable patient popul ation.

The results of this study highlight the importance of frequent
screening and early detection of sleep disturbances in
individuals with chronic renal disease, especially those in
stage 5 or receiving dialysis. It was discovered that restless
legs syndrome, excessive daytime sleepiness, and poor seep
quality were al quite common and strongly correlated with
clinical characteristics that could be changed, like anemia
and cal cium-phosphate imbalance. Addressing these issues
through targeted interventions, such as anemia management,
optimization of dialysis schedules, correction of mineral
imbal ances, and non-pharmacological sleep therapies, may
improve not only sleep quality but also the overall quality
of life and potentially sow CKD progression. |ncorporating
standardized dleep assessment tools like PSQI and ESSinto
nephrology practice could help in timely diagnosis and
intervention.

The findings of this study highlight the need for integrating
sleep health into routine clinical evaluation of patients with
chronic kidney disease, particularly those at advanced stages
or receiving dialysis. Sleep disorders such as poor sleep
quality, excessive daytime sleepiness, and restless leg
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syndrome are not only common but are also associated with
modifiable clinical parameters like anemia, phosphate
imbalance, and dialysis exposure. Early detection and
management of these sleep disturbances can potentially
improve quality of life, enhance treatment adherence, and
reduce the burden of CKD-related complications. Routine
use of simple, validated tools such as the PSQI and ESSin
nephrology clinics could serve as an effective strategy to
identify at-risk patients and initiate timely interventions.
A key strength of this study isits use of well-established,
standardized sleep assessment toolsthat are widely validated
in CKD populations. Theinclusion of both dialysis and non-
dialysis patients allowed for meaningful comparisons across
disease stages, providing a more comprehensive
understanding of sleep disturbances throughout the CKD
spectrum. Therelatively large sample size and the prospective,
structured data collection enhanced the reliability of findings.
Additionally, the study’s focus on biochemical and clinical
correlates offers valuable insight into potential underlying
mechanisms and intervention targets for deep-related issues
in this vulnerable popul ation.

CONCLUSION

The research shows that individuals with chronic renal
disease, especialy those on dialysis and those in advanced
stages of the disease, have a significant burden of sleep
disturbances, including restless legs syndrome and poor
sleep quality. Significant correlations between anemia,
elevated serum phosphate, and low calcium indicate that
these clinically modifiable traits may contribute to the onset
or exacerbation of eep disorders. Given that sleep appears
to be a major factor in CKD patients overall well-being,
our findings provide more support for the inclusion of a
deep history in the treatment of comprehensive CKD therapy.
To establish causality and evaluate the impact of sleep
therapies on renal and health outcomes, longitudinal and
interventional studies are necessary.

LIMITATIONS

It is important to recognize the limitations of this study.
First, the cross-sectional design restricts the ability to draw
causal inferences between clinical factors and the presence
of sleep disorders. While associations were identified, it
remains unclear whether these clinical parameters contribute
to the devel opment of deep disturbances or are consequences
of poor sleep. Longitudinal studies would be necessary to
establish temporal relationships and causality. Second, leep
disturbances were assessed using self-reported questionnaires,
including the PSQI, ESS, and IRLSSG criteria, rather than
objective diagnostic tools such as polysomnography or
actigraphy. Although these vaidated instruments are widely
used in clinical research, they are inherently subjective and
may lead to under- or over-reporting due to recall bias or
personal interpretation of symptoms. This reliance on self-
reported data may limit the precision in identifying the true

prevalence and severity of sleep disorders.

Third, the study was conducted at a single tertiary care
hospital, which may not fully represent the broader CKD
population, particularly those managed in rural or under-
resourced settings. Factors such as healthcare access,
socioeconomic status, and cultural perceptions of sleep may
vary across regions and could influence the generalizability
of the findings. Lastly, psychological variables such as
anxiety, depression, and stress, which are known to be
significant contributors to sleep disturbances, were not
evaluated in this study. The omission of these variables
[imits the comprehensiveness of the analysis and may have
excluded key confounders that influence both sleep quality
and disease progression in CKD patients. Future studies
should incorporate mental health assessments to provide a
more holistic understanding of the factors influencing sleep
in this population.
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ABSTRACT

Objective: To evaluate renal function outcomes and new-onset CKD in patients undergoing radical nephrectomy (RN)
or partial nephrectomy (PN).

Methodology: In this prospective cohort study, 204 renal tumor patients underwent RN or PN, eGFR was recorded
preoperatively and up to 1 year postoperatively. Variablesincluded age, gender, surgery type, and eGFR values. Datawere
analyzed using IBM SPSS 20. Continuous variables were reported as mean, median, SD, and IQR; categorical variables
as frequencies and percentages. Student’s t-test, chi-square, and multivariate analysis were applied. p<0.05 was significant.

Results: Of 204 patients, 154 (75.5%) had RN and 50 (24.5%) had PN. Mean age was 50.41+12.21 years. Baseline median
eGFR was lower in RN (82.46 mL/min/1.73m?; IQR 74.98-93.31) than PN (88.44; IQR 79.07-101.61, p<0.002). At 72
hours, RN median eGFR was 63.03 (IQR 53.78-73.08) vs PN 78.23 (IQR 64.87-94.75, p<0.001). At 1 month, RN: 59.93
(IQR 48.87-70.58) vs PN: 76.72 (IQR 61.43-94.97, p<0.001). At 6 months, RN: 57.48 (IQR 46.36-67.21) vs PN: 73.98
(IQR 62.66-87.51, p<0.001). At 1 year, RN: 58.41 (IQR 46.24-67.66) vs PN: 74.40 (1QR 63.09-90.45, p<0.001).

Conclusion: Partial nephrectomy, when feasible, better preserves renal function than radical nephrectomy and should be
preferred for suitable kidney tumors.

KeyWords: CKD (chronic kidney disease); eGFR (estimated glomerular filtration rate); PN (Partial Nephrectomy); RCC
(Renal cell carcinoma); RN (Radical Nephrectomy).
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INTRODUCTION malignancies. Therenal cell carcinoma (RCC) incidenceis

Renal cell carcinoma encompasses a group of malignant ~ 11Sing, making it the 12th most common site of primary
lesions that originates from epithelial cells of renal tubules.  Cancer. Itis the 9th most commonly detected tumor in men
It is responsible for approximately 85 to 90% of all renal ~ @d 14thinwomen, making it 5% and 3% of all oncological
diagnoses, respectively.

Until 1960, about 70% of the patients suffering from renal
tumors were discovered only when they had devel oped signs
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and symptoms of the renal lesion, such as flank pain,
hematuria, and palpable mass.? The mortality rates were
exceptionally high because diagnostic and therapeutic options
were limited. This scenario had substantially evolved in the
last 40 years. With improved diagnostic modalities, 60% to
70% of renal tumors are now identified when they are less
than 4 cm and are almost asymptomatic.?

Surgical excision of the primary tumor is currently established
as the standard treatment option based on evidence that
showed a survival benefit with this approach.® Over the
years, radical nephrectomy was the primary treatment option
irrespective of size of the lesion, however PN wasindicated
for patients with critical conditions, such as bilateral renal
tumors, solitary functioning kidney, or pre-existing kidney
disease.”

Over the years, treatment of small localized kidney tumors
has evolved significantly, with considerable focus on
preserving the rend tissue and function balancing oncological
risk. Although five-year cancer-specific survival is greater
than 90% irrespective of surgical procedure, current data
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supports partial nephrectomy (PN) over radical nephrectomy
(RN). Therefore, partial nephrectomy (PN) has been evolved
into the preferred nephron-preserving surgery in elective
settings.® It is now recommended to prioritize partial
nephrectomy when technically feasible, principally for cT1
lesions due to comparable cancer-specific survival rate,
improved rena function parameterswith partial nephrectomy,
and the possible reduction in cardiovascular risk and overall
survival benefit by avoiding chronic kidney disease (CKD).

In addition to this, surgical approaches have also evolved
to treat renal tumors from open approach to laparoscopic
approach since the 1990s. More recently, robot-assisted and
other minimally invasive procedures have gained ground in
treating renal neoplasms.”

The biological behavior of renal lesions is not well
understood, so the exact reason for increased mortality
cannot be attributed directly to renal tumors, but to clinical
factors such as age, hypertension, diabetes, type of surgery
(RN or PN) and especially the history of low preoperative
glomerular filtration rate (GFR).®° Radical or partial
nephrectomy reduces the renal massresulting in the reduction
of GFR, development of AKI (acute kidney injury), or new-
onset CKD (chronic kidney disease).’

According to the current definition of CKD (chronic kidney
disease), it is an estimated glomerular filtration rate (eGFR)
below 60 mL/min per 1.73 m? for 3 months or longer. The
significant impacts of CKD (chronic kidney disease) are
damage to renal tissue, potentially causing renal failure;
leading to complications, such as anemia, hypertension,
neuropathy, and compromised quality of life. Studies have
demonstrated that decreased GFR is a significant predictor
of cardiovascular hospitalization, ESRD (end-stage renal
disease), and increased risk of death.’® So, any therapeutic
method that has an impact on the preservation of rena tissue
effects directly the survival of patients with renal tumors.
Thus, the accurate estimation of renal function is critically
important in patients suffering from renal neoplasm.

Patients with renal tumors are sometimes treated with anti-
cancer drugs, evaluation of remaining kidney function is
necessary for the optimization of dose of anti-cancer drugs
since they have the potential to exhibit nephrotoxicity.™
Given these circumstances, it isimportant to preserve renal
function not only in healthy individuals, but also in patients
at risk of developing chronic kidney disease, such asthose
undergoing renal surgeries, elderly population, and patients
with hypertension, diabetes, obesity and cardiovascular
diseases.

According to existing information, no comprehensive
prospective research has been conducted in Pakistan to
calculate the eGFR (estimated glomerular filtration rate) in
patients suffering from renal tumors who underwent radical
or partial nephrectomy. This study is aimed at calculating
and compare the change in eGFR after surgical removal of

the tumor via Radical or Partial nephrectomy and diagnose
CKD after the treatment procedure.

METHODOLOGY

With the approval of ethics review committee (SIUT-ERC-
2020/A-207), this prospective cohort study was carried out
at the department of Uro-oncology at Sindh Institute of
Urology and Transplantation (SIUT), Karachi, Pakistan,
from March 2020 to December 2022. Adult Patients of any
age and either gender with kidney tumors who went through
radical nephrectomy (RN) or partial nephrectomy (PN) at
SIUT, and had no prior history of AKI or CKD were enrolled
in this study after informed written consent was acquired
from all the study subjects. Patients with eGFR (estimated
glomerular filtration rate) <60 mL/min/1.73m?, patients with
tumor in solitary kidney, patients with recurrent tumor were
not included in this study.

We calculated the sample size using open Epi online
calculator by the formula (n = [Np(1-p)]/ [(0¥Z?1.a2(N-1) +
p(1-p)])? by taking margin of error 2% and 95% confidence
level. Nonprobability consecutive technique was used to
raise sample. All the patients were admitted in ward at |east
one day prior to surgery where their serum creatinine levels,
serum cystatin levels and eGFR (estimated glomerular
filtration rate) were calculated preoperatively. The eGFR
was caculated by CKD- EPI Equations. CKD-EPI equations
combine both serum creatinine and serum cystatin-C levels.”?

The surgery was performed by experienced consultant
urologist under general anesthesia (GA). Serum creatinine,
serum cystatin C and eGFR were calculated again at 72
hours after surgery. Patients were discharged after drain
removal when fully ambulant. Post discharge patients were
kept on regular scheduled follow up till 1 year (12 months)
and their Serum creatinine, serum cystatin and eGFR were
calculated at 1, 3, 6 and 12 months of surgery. Patient’s data
such as demographic details, tumor site, size of the tumor,
surgical approach, serum creatinine, serum cystatin and
eGFR pre-operatively and post-operatively during each
follow-up was entered in the proforma. The patients were
categorized into two distinct groups, either radical
nephrectomy group or partial nephrectomy group.

The assessment of renal function outcome was performed
by the development of post-surgery new onset CKD (defined
as adrop in the estimated glomerular filtration rate to <60
mL/min/1.73m?3 months after surgery in patients who had
preoperative eGFR >60mL/min/1.73m?).

All the data was assessed by utilizing SPSS version, 20. We
used descriptive statistics to analyze data of continuous and
categorical variables. Shapiro-wilk test was applied to check
the normality. Continuous normally distributed variables
were presented as mean and standard deviation, and non-
normally distributed continuous variables were reported as
median and inter quintile range (IQR). Categorical variables
such as gender, stage of tumor, grade of tumor and
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development of new onset CKD were presented as
frequencies and percentages. Data was stratified to counter
confounders and post stratification student t-test and chi
square test was applied where applicable. Multivariate
analysis was performed for the comparison of outcomes
between RN and PN. p value <0.05 was considered as
statistically significant.

RESULTS

A total of 204 patients were enrolled in this study, out of
which 75.5% (n=154) of participants had radical nephrectomy
and 24.5% (n=50) of patients underwent partial nephrectomy.

The mean age of study population was 50.41+12.21 years,
and median body mass index (BMI) was 22.97 Kg/m?
(IQR=19.81 — 26.44). The majority of patients were males
(n=120, 58.8%). Study subjects of different ethnicity
including Urdu speaking (n=85, 41.7%), Sindhi (n=59, 28.9),
Punjabi (n=17, 8.3%), Saraiki (n=14, 6.9%), Pakhtoon (n=19,
9.3%) and Baloch (n=9, 4.9%) participated into the study
(Table 1).

Computed tomography (CT Scan) was used as modality to
diagnose most of patients (n=186, 91.2%), whereas biopsy
was performed to confirm the diagnosis of RCC in few cases
(n=18, 8.8%). Nearly half of the patients had tumor on the
right side (n=95, 46.6%).

The most-frequent TNM stage was stage |1 (n=85, 41.7%),
followed by stage | (n=69, 33.8%), stage |11 (n=47, 23%)
and stage IV (n=3, 1.5%).

Flank pain was the most common (64.2%) presentation
among both groups followed by hematuria (42.6%). For
frequency of presenting complaints refer to Figure 1.

For radical nephrectomy, the open surgical approach was
the most common, performed in 101 cases, accounting for
65.6% of the total. The laparoscopic approach was used in
25 cases, representing 16.2% of the total. The robot-assisted
surgical technique was employed in 28 cases, comprising
18.2% of thetotal.

For partial nephrectomy, the open surgical approach was
also the predominant choice, used in 39 cases, making up
78% of the total. The laparoscopic approach was performed
in 5 cases, which is 10% of the total. The robot- assisted
approach was utilized in 6 cases, constituting 12% of the
total.

Median hemoglobin drop was significantly higher in partial
nephrectomy (PN) group than radical nephrectomy (RN)
treated patients (p=0.004) Figure 2. The mean R.E.N.A.L
Nephrometry score was 5.54 + 1.38. Thirty-nine (78%) of
the participants who underwent PN had low tumor complexity
score and 22 percent of participants had moderate complexity
score.

Both groups share a comparabl e histopathological profile,
with clear cell carcinoma being the most frequent subtype

Among patients undergoing radical nephrectomy and partial
nephrectomy, the predominant tumor histopathology in both
groups was clear cell carcinoma, accounting for 77.2% and
82%, respectively. Papillary carcinomas, including Type 1
and Type 2, were present in similar proportions across the
groups, making up approximately 17.5% of the total cases
in each group. Chromophobe carcinoma was rare, with a
dightly higher occurrence in the radical nephrectomy group.
Sarcomatoid variant tumors were exclusively found in
patients undergoing radical nephrectomy (Table 2).

The overall postoperative median serum creatinine levels
at 72 hours, 1 month, 3 months, 6 months and 1 year were
1.06mg/dl (0.89-1.2), 1.05mg/dl (0.89- 1.21), 1.08mg/dl
(0.9-1.23), 1.11mg/dI (0.95-1.22) and 1.21 mg/dL (1.05-
1.29) respectively, and median cystatin levels at 72 hours,
1 month, 3 months, 6 months and 1 year were 1.22mg/L
(1.08-1.34), 1.26mg/L (1.1-1.42), 1.27mg/L (1.1-1.46),
1.29mg/L (1.14-1.46) and 1.39(1.22-1.55) respectively.

On comparison, a statistically significant difference was
observed in serum creatinine and cystatin levels among two
groups throughout the post-operative period (Table 3). At
baseline, the median eGFR was substantially reduced in
radical nephrectomy group than partia nephrectomy group,
82.46 mL/min/1.73m? (IQR= 74.98-93.31) vs 88.44
mL/min/L1.73m?(IQR= 79.07-101.61) (p<0.002) respectively.
At 72 hours, median eGFR in RN group was 63.03
mL/min/1.73m?(IQR= 53.78-73.08) which was significantly
lower than median eGFR 78.23 mL/min/1.73m? (IQR=
64.87-94.75)] in PN group (p<0.001). At one-month, median
eGFR between RN and PN group was 59.93 mL/min/1.73m?
(IQR= 48.87-70.58) and 76.72 mL/min/1.73n? (IQR= 61.43-
94.97) respectively, which was statiscally significant
(p<0.001). Median eGFR at 6 months between RN and PN

group was 57.48 mL/min/1.73m? (IQR= 46.36-67.21) and
73.98 mL/min/1.73m? (IQR= 62.66-87.51) with was
statiscally significant (p<0.001). Median eGFR at one year
between RN and PN was 58.41 mL/min/1.73m? (IQR=
46.24-67.66) and 74.40 mL/min/L.73m?(IQR =63.09-90.45)
respectively, which was significantly different (p<0.001)
(Table 4)

Table 5 shows significant difference among two treatment
groups with lesser frequency of new onset CKD in partial
nephrectomy group than radical nephrectomy group at three,
six and 12 months.

on stratification, there was no statistically significant
relationship between age (p= 0.1) and gender (p=0.9) with
new-onset CKD after any of the surgical procedure.
DISCUSSION

Over the last decade, PN has been established as a standard
treatment modality for small renal tumors, with procedure
increasing year after year.™® The probability of renal function
deterioration can be minimized by retaining functional rena
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Table 1: Comparison of participant’s Socio demographic characteristics among the two study groups.

Radical Partial
Nephrectomy n(%) | Nephrectomy n(%)

Demographic Features Age (years) # 50.91+12.08 48.88+12.63

Body mass index (Kg/m2)+ 22.54(19.66-22.54) 24.17(20.05-27.92)
Gender Mae 97(63) 23(46)

Female 57(37) 27(54)

Urdu 64(41.6) 21(42)

Sindhi 47(30.5) 12(24)

Punjabi 13(8.4) 4(8)
Ethnicity Saraiki 10(6.5) 4(8)

Pakhtoo n 15(9.7) 4(8)

Balochi 5(3.2) 4(8)

Others 0(0) 1(2)

#Ageis presented as mean + standard deviation, ? Body mass index is presented as median (inter-quartile range)

Table 2: Comparison of clinical features among radical nephrectomy and partial nephrectomy groups

Tumour Histopathology Nephrgc?glr?]?) n (%) Nephrgc?(r)tr:wa)]/ n (%)
Clear cell 119(77.2) 41(82)
Type 1 papillary 14(9.1) 4(8)
Type 2 papillary 13(8.4) 4(8)
Chromophobe 6(3.9) 1(2)
Sarcomatoid 2(1.3) 0(0)
Surgical Approach
Open 101(65.6) 39(78)
L aparoscopic 25(16.2) 5(10)
Robot assisted 28(18.2) 6(12)
Pre-operative serum creatinine (mg/dl)* 0.86(0.7-0.96) 0.8(0.6-0.9)
Pre-operative serum cystatin (mg/L)* 1.03(0.95-1.08) 0.98(0.86-1.04)

*: Data presented as median (inter-quartile range)

Figure 1: Frequency of presenting complaints for overall study

cohort
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Figure 2: Median drop in haemoglobin (g/dl) in radical nephrectomy
and partial nephrectomy groups
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Table 4:

Table 3: Comparison of serum creatinine and cystatin levels at 72 hours, one month, 3 months,
6 months and 12 months among the two study groups

Radical Nephrectomy | Partial Nephrectomy
Median (IQR) Median (IQR) | P-value

Before surgery (Preoperative)
Serum creatinine (mg/dl) 0.86(0.7-0.96) 0.8(0.6-0.9) 0.06
Serum cystatin (mg/L) 1.03(0.95-1.08) 0.98(0.86-1.04) 0.08
Outcomes at 72 Hours
Serum creatinine (mg/dl) 1.1(0.92-1.23) 0.89(0.7-1.07) <0.001
Serum cystatin (mg/L) 1.26(1.15-1.4) 1.08(0.93-1.2) <0.001
Outcomes at 1 Month
Serum creatinine (mg/dl) 1.09(0.96-1.25) 0.9(0.7-1.07) <0.001
Serum cystatin (mg/L) 1.28(1.16-1.49) 1.1(0.89-1.25) <0.001
Outcomes at 3 Months
Serum creatinine (mg/dl) 1.12(0.99-1.27) 0.9(0.73-1.09) <0.001
Serum cystatin (mg/L) 1.31(1.19-1.52) 1.1(0.91-1.27) <0.001
Outcomes at 6 Months
Serum creatinine (mg/dl) 1.13(1.01-1.29) 0.96(0.72-1.08) <0.001
Serum cystatin (mg/L) 1.36(1.21-1.54) 1.12(0.94-1.26) <0.001
Outcomesat 1 Year
Serum creatinine (mg/dl) 1.14(1.05-1.29) 0.94(0.74-1.08) <0.001
Serum cystatin (mg/L) 1.36(1.22-1.55) 1.10(0.92-1.23) <0.001

T Fisher-exact test was reported

: Radical Partial
Variables Groups Nephrectomy n(%) | Nephrectomy n(%) p-value
Yes 77(50) 11(22) *%0.001
New onset CKD at 3 months No 77(50) 39(78) .
New CKD onset a 6 months —-c 87(6.9 12(24) *%0.001
No 67(43.5) 38(76)
Yes 83(53.9) 11(22) -
0.001
New CKD onset at one year No 71(46.0) 39(78)

Comparison of eGFR (mL/min/1.73m2) among the two study groups at different time points

Median eGFR Radical Nephrectomy | Partial Nephrectomy

(mL/min/L.73m?) n (%) n (%) p- value
At 72 Hours
eGFR >90 | 12(7.8) | 14(28) | t0.001
At 1 Month
eGFR >90 | 11(7.1) | 14(28) | t<0.001
At 3 Months
eGFR >90 | 10(6.5) | 13(26) | t<0.001
At 6 Months
eGFR >90 | 10(6.5) | 9(18) | t0.001
At One Year
eGFR >90 | 8(5.2) | 14(28) | t<0.001

Table 5: Comparison of new onset CKD between the two study groups at 3, 6 months, and 1 year
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parenchyma. The perioperative complications risk escalate
asthetumor size and itsintricacy rises.™® Thereis no obvious
threshold to the amount to which the risks exceed potential
benefit of apartial nephrectomy, therefore the surgeon must
determine whether to do a partial nephrectomy or radical
nephrectomy when faced with alarger or more complicated
renal tumor.

In this study 204 participants were enrolled out of which
154 patients (75.5%) underwent RN, and 50 participants
(24.5%) underwent PN. Magjority of the study participants
were maes (n=120, 58.8%). The average age of participants
in RN group was 50.91+12.08, and in PN group was
48.88+12.63. On the basis of age, there was no statistically
significant difference between the two study groups
(p=0.309). The identical results were noted in the study
carried out at Brazil which reported that the mean age of
participants had no intergroup difference.?

Our research revealed that the mean age of the patients was
between 49 to 51 years, which is younger than the age range
traditionally linked to kidney tumors. This may be due to
the expanded application of imaging in investigation and
prevention strategies, which has amplified the frequency
with which small and subclinical renal tumors are diagnosed.
Furthermore, several patients may be detected incidentaly
during the medical evaluation of concurrent diseases.
According to our study a notabl e difference emerged between
two groups on the basis of TNM stages (p<0.001). PN was
performed in 80% of participants with TNM stage |, while
RN was performed in 19% of patients with TNM stage I.
Similarly in TNM stage 111, 30% of participants had RN,
however there was no individual in TNM stage |11 who had
PN. As tumor staging progressed, more patients received
RN. The mean R.E.N.A.L nephrometry score in PN group
was

5.54 + 1.38, and 78% of the participants had low complexity
(score 4-6), 22% of the participants had moderate complexity
(score 7-9). None of the participants had higher complexity
(score >10) in this study. Regarding blood loss during
surgery, the result of our study revealed that the overall
reduction in hemoglobin (Hb) value was 1.2 g/dl (0.80 —
1.86). Drop in median Hb level was 1.1 g/dl in RN group,
1.65 g/dl in PN group, and that is significantly higher in
partial nephrectomy group than the patients treated with
radical nephrectomy (p=0.004). Theliterature also indicates
that PN appears to have a greater susceptibility of
perioperative blood loss, with 3% risk of serious hemorrhage
versus 1% risk of grave bleeding for RN.*® In accordance
to our study, the result of a meta-analysis noted that lower
estimated blood loss during radical nephrectomy (p < 0.001).*

Another research found that PN for complex renal lesions,
which requires more skills in terms of tumor excision and
renal reconstruction than RN, was linked to a prolonged
duration of surgery and more significant estimated |oss of

blood than RN.*®

Kopp R.Pet a conducted comparison analysis and concluded
that partial nephrectomy may delay deterioration of renal
functions in patients with renal lesions; however, in more
complicated tumors defined by R.E.N.A.L nephrometry
score >10, the effect is nullified.*® The advantage of partial
nephrectomy (PN) in preventing CKD increases as the
R.E.N.A.L score decreases. Linear regression analysis
showed that PN patients maintained significantly better
kidney function compared to radical nephrectomy (RN)
patients, with RN patients experiencing an eGFR decline of
over 20 unitsrelative to PN patients. These findings suggest
that the R.E.N.A.L nephrometry score can be akey tool for
classifying patients with rena tumors who would derive the
greatest benefit from PN. Additionally, this score has a
predictor power for preservation of renal functions and a
resource for mittigating perioperative complications,
enhancing itsrole in renal function prognosis.’

Studies demonstrate that PN has renal functional benefits
over RN for T1 renal tumors.®® Larger tumors are less well
understood, although there is mounting evidence that PN
can be used for both urgent and el ective purposes.*® According
to these findings, size of tumor should not be considered an
absolute contraindication to partial nephrectomy.

Although PN tend to have arelatively more complication
rates than RN, the hospital expenditures and hospitalization
period do not differ much, and PN better retains renal
function, resulting in a superior health-related quality of
life.® Since AKI is linked to increased morbidity and
mortality, along with increased utilization of health-care
resources and expenses. Acute kidney injury tends to occur
more common in patients undergoing urologic surgery.
Notably, AKI arises in 43 percent of patients undergoing
RN or PN, making nephrectomy a known risk factor for
AKI.®We studied the natural history of renal function for
12 months following RN or PN, there was significant
difference on the basis of baseline creatinine (p=0.023). In
the RN group the mean preoperative serum creatinine was
0.86 mg/dl (0.7-0.96) and in the PN group the mean
preoperative creatinine was 0.8 mg/dl (0.6-0.9).

Despite having normal preoperative serum cregtinine levels,
approximately 30% of patients receiving partial nephrectomy
or radical nephrectomy may have underlying chronic kidney
disease (CKD) [10]. Our study showed that 68.6% patients
undergoing RN, and 52% patients of PN group had mild
renal impairment (eGFR 60-90ml/min/1.73m?)
preoperatively. Similar to our results, Schmid M et al found
that prior to surgery 66.7 percent of patients undergoing RN
or PN have mildly or moderately impairment of kidney
functions, which increases the risk for not only 30-day acute
kidney injury (AKI), but aso non-renal complications like
increased length of hospital stays, cardiovascular events,
and death.?® Because preoperative kidney function is most
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significant prognostic factor of AKI postoperatively, our
findings underscore the necessity of evaluating rena function
prior to radical or partialnephrectomy.

The results of this study depicts the comparison of eGFR
between radical and partial nephrectomy treated group at
different time points. At baseline, median eGFR was
substantially lower in RN group than PN group 82.46
mi/min/1.73 m? (IQR= 74.98-93.31) vs 88.44 ml/min/1.73
m? (IQR= 79.07-101.61), p<0.002]. At 72 hours, median
eGFR in RN group was 63.03 ml/min/1.73 m?(IQR= 53.78-
73.08), which was significantly lower than median eGFR
78.23 ml/min/1.73 m? (IQR= 64.87-94.75)] in PN group
(p<0.001). At one month, median eGFR between RN and
PN group was 59.93 ml/min/1.73 m? (IQR= 48.87-70.58)
and 76.72 ml/min/1.73 m? (IQR= 61.43-94.97) respectively
which issignificantly different (p<0.001). Median eGFR at
6 months between RN and PN group was 57.48 ml/min/1.73
m? (IQR= 46.36- 67.21) and 73.98 mi/min/1.73 m? (IQR=
62.66-87.51) with significant difference (p<0.001). Median
eGFR at oneyear between RN and PN was 58.41 ml/min/1.73
m? (IQR= 46.24-67.66) and 74.40 ml/min/1.73 m? (IQR
=63.09- 90.45) respectively which was different significantly
(p<0.001). In agreement to our result, aresearch led by Kim
CS et a described that individuals undergoing RN had
considerably lower postoperative eGFR than those
undergoing PN. Patients who received RN were at higher
risk of several unfavorable renal outcomes (such as acute
kidneyinjury, new-onset chronic kidney disease and a 25%
drop in eGFR after one year) than those who received PN.
Moreover, RN enhanced the risk of adverse renal outcomes
in patients with small lesions (4 cm) and moderate size (4
cmto 7 cm) tumors.?

It has been established after meta-analysis of 21 studies that
better postoperative eGFR (12.4 ml/min/1.73 m?, p<0.001),
reduced incidence of postoperative CKD (RR 0.36; p<0.001),
and attenuated decline in eGFR (8.6 ml/min/1.73 m?;
p<0.001) were also connected to PN. Cancer relapse (OR
0.6; p 0.001), cancer-specific mortality (OR 0.58; p =0.001),
and overall mortality (OR 0.67; p = 0.005) were much lower
in the PN group [22]. Other studies revealed that partia
nephrectomy was associated with improved renal function
outcomes, including greater eGFR and alower risk of CKD
postoperatively. 6

Our result showed that at one month, 55.9% (n=52) of
hypertensive patients of RN group progressed to develop
decrease eGFR between 45 to 60 ml/min/1.73 m?(p=0.001),
while only 25% (n=8) of hypertensive patients of PN group
progressed to decrease eGFR between 40-59 ml/min/1.73
m? (p-<0.01). It was seen that disease stage in diabetic
patients were not different significantly at baseline (p=0.066),
one month (p=0.279), three months (p=0.619), six months
(p=0.502) and 1 year (p-**1<0.001). At 72 hours, more than
half of the patients developed decrease in eGFR between
45 to 59ml/min, while 16.7% patientsin PN treated devel oped

same level of declinein eGFR (p=0.031). One patient has
advanced to stage 1V, and one patient has advanced to stage
V at the one-year follow-up in the RN group (p-** t<0.001).
). After athorough search of the literature, we were unable
to find any research comparing the eGFR between patients
with diabetes, hypertension, and ischemic heart disease who
received PN and RN at various levels of follow-up.

With regard to acute and long-term kidney function
deterioration, our result also depicts that at 3 follow up
period of 3 months, the frequency of new onset of CKD is
50% in RN group, and 22% in PN group (p-0.001). CKD
at 6 months further increased to 56.5% in RN group and
24% in PN group which is comparatively lower than
individuals who underwent RN, the difference between two
treatment group is statistically significant (p-<0.001). At
follow up period of one year, the frequency of new onset of
CKD is 53.9% in RN group, and 22% in PN group (p-
<0.001).

According to Muhlbauer Jet al, at end of follow-up period,
two-thirds of all patients with worsening of renal function
had reached CKD stage |11, with 73 percent in the radical
nephrectomy group against 41 percent in the partial
nephrectomy group (P = 0.005). Kim CS et a discovered
that patients undergoing radical nephrectomy developed a
greater incidence of new-onset CKD than those having
partial nephrectomy (55.7 percent vs. 6.2 percent,
respectively).?

In atwo- center study of 202 cases with T2 kidney tumors
undergoing RN or PN, Kopp et a. discovered that de novo
CKD developed in 40.2 percent (n = 122) and 16.3 percent
of patients, after radical nephrectomy and partia nephrectomy
respectively [16]. They concluded that, in comparison to
PN, with aR.E.N.A.L score of <10, RN was related with
decreased renal function in T2 tumors, but not in T2 tumors
with aRENAL score of =10.°This study has few limitations.
To begin with, the partial nephrectomy group had alimited
number of patients. Moreover, the non-randomized study
design causes a substantial selection bias in the observed
functional differences between PN and RN patients. As a
result, the surgeon's preference on the basis of the patient's
preoperative parameters could have influenced the choice
of surgery. Another drawback of our study isthat eGFR data
was only collected up to 1 year after surgery. There was no
data on crucial variableslike warm and cold ischemiatime,
and oncological recurrence.

LIMITATIONS

This study has several limitations. Firstly, the relatively
small sample size in the partial nephrectomy group may
have limited the statistical power to detect differencesin
subgroups. Secondly, despite being prospective, the non-
randomized design introduces potential selection bias, as
surgical choice was influenced by tumor complexity and
surgeon preference. Additionally, parameters such as warm
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ischemiatime, tumor complexity beyond the R.E.N.A.L 6.
score, and long-term oncological outcomeswere not included
inthisanalysis. Finaly, the follow-up period of one year

may be insufficient to evaluate late renal function outcomes
following radical or partial nephrectomy.

CONCLUSION 7.

Our findingsimply that deterioration of renal functionsand
new-onset CKD was higher in patients undergoing radical
nephrectomy than that of patients receiving partial
nephrectomy. A greater decline in GFR was observed in 8.
patients with hypertension, diabetes, and ischemic heart
disease undergoing radical nephrectomy for renal tumors.
Consequently, partial nephrectomy should be considered
as the surgical treatment for renal tumors whenever it is .
feasible, sinceit provides better renal function maintenance.
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Effect of Prophylactic L abetalol on Hemodynamics during Nasal Septal Cartilage
Harvesting in Rhinoplasty
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ABSTRACT

Objective: to evaluate the effect of prophylactic intravenous labetalol (5mg), administered two minutes before septal
harvesting, on intraoperative blood pressure and heart rate in rhinoplasty procedures.

Study Design & Settings: Retrospective observational study conducted at Care Medical Centre, Riyadh, Saudi Arabia,
from 1 January 2025 to 30 June 2025.

Methodology: Fifty ASA | and Il patients (aged 20-45 years) undergoing rhinoplasty with septal harvesting were included.
Labetalol (5 mg 1V) was administered two minutes before harvesting. Systolic blood pressure, diastolic blood pressure,
and heart rate were recorded at three intervals: pre-labetalol, two minutes post-administration, and post-harvesting. Surgical
field quality and haemostasis were evaluated using surgeon-reported subjective assessments.

Results: Prophylactic labetalol effectively reduced intraoperative elevationsin BP and HR in 80% of cases, with significant
drops in systolic blood pressure (from 85 + 3 to 82 + 3 mmHg), diastolic blood pressure (from 45 + 2 to 43 £ 2 mmHg),
and heart rate (from 65 + 3 to 63 + 3 bpm) within two minutes. These values stayed within 5% of baseline at the end of
harvesting, indicating stable and adequate hemodynamics. Surgeons noted improved visibility, less bleeding, and faster
septal harvesting in patients who received labetalol.

Conclusion: Prophylactic low-dose intravenous labetalol reliably controls and stabilises intraoperative hemodynamics,
while improving surgical field conditions during septal harvesting in rhinoplasty. Its favourable safety and performance
profile support its use as a helpful adjunct in nasal surgeries. Further randomised trials are needed to validate these findings
and compare the safety of labetalol to that of other agents.

Keywords: Blood pressure, controlled hypotension, heart rate, labetalol, rhinoplasty, septal harvesting
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INTRODUCTION:

Septal cartilage harvesting is avital yet painful step during
nasal reconstructive surgeries. Despite baseline-controlled
hypotension and maintaining adequate intraoperative
analgesia, the patient frequently exhibits a sharp sympathetic
response, characterised by arapid increasein blood pressure
(BP) and heart rate (HR) during this stage.* This surge can
compromise the surgical field visibility due to excessive
bleeding, resulting in prolonged operating time.?
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In rhinoplasty, septal harvesting presents a challenge due to
increased bleeding and hemodynamic fluctuations, owing
to arapid surge in blood pressure and heart rate, which can
impair surgical field visibility and prolong operative time.3*
Techniques to optimise surgical field visibility commonly
include controlled hypotension, achieved through agents
such as beta blockers, nitroglycerine, dexmedetomidine, or
clonidine.>®Controlled hypotension, in this context, is defined
as the reduction of mean arterial pressure (MAP) to
approximately 55-65 mmHg, or 20-30% below the patient’s
baseline blood pressure, to reduce capillary bleeding and
provide a cleaner operative field, while there is no
contraindication to deliberate hypotension. This approach
hasbeenwiddy usedin ENT surgery, but the septal harvesting
phase remains uniquely problematic due to its intense
nociceptive stimulation of the cartilage framework and the
nasal mucosa. Even though hypotension is effectively
maintained during other surgical steps in rhinoplasty, the
manipulation of the septal cartilage produces a
disproportionately high sympathetic response.

However, selecting the right hypotensive agent involves
balancing effectiveness, the speed of action, duration of
action, and potential side effects. Many commonly used
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agents are either too short-acting, associated with rebound
hypertension, or delay waking from anaesthesia. Additionally,
rapid blood pressure changes during septal harvesting can
increase the risk of intraoperative complications or extend
surgical dissection time.” In outpatient settings where
rhinoplasty is often performed, maintaining blood pressure
stability with minimal medication is vital for safety and
efficiency. Therefore, agents that offer a predictable, long-
lasting effect without causing excessive sedation or heart-
related problems are preferred. Recognising the limitations
of traditiona options has led to exploring more targeted and
proactive strategies to control this sympathetic surge.®

In our centre, we observed that conventional anaesthesia
techniques, such as deeper levels of anaesthesia and
analgesics, including opioids (fentanyl, morphine, and
pethidine), were insufficient to prevent this spike in
sympathetic response. This limitation lies in the
pharmacological properties of these agents: propofol can
reduce the blood pressure but lacks the potent analgesic
effects, meaning the painful input from cartilage dissection
still provokes a sympathetic surge; fentanyl, morphine, and
pethidine provide analgesia but either require time to take
effect, have variable patient responses, or risk delayed
recovery making them less suitable for short, high intensity
painful stimulus. Morphine and pethidine, in particular, have
slower onset times and less predictability for intraoperative
hemodynamic control in short surgical intervals. Fentanyl,
though fast-acting, may not fully suppressthe cardiovascular
response induced by septal manipulation. Thus, despite
adequate baseline hypotension, none of these agents proved
entirely satisfactory in preventing the hemodynamic spike
during septal harvesting. In response, we introduced a low-
dose prophylactic labetalol protocol to blunt this adrenergic
surge before it activates (septal harvesting).

Labetalol, a non-selective beta and selective alpha-1
adrenergic blocker, has been shown to produce rapid onset
hypotension with minimal reflex tachycardia, making it an
attractive choice for short-term or temporary blood pressure
(BP) control.° Its unique al pha- and beta-blocking properties
were hypothesised to reduce the cardiovascular response,
improve surgical field conditions, and facilitate smoother,
faster surgical dissection. Unlike selective beta-blockers,
the labetalol’'s alpha-blockade prevents excessive
vasoconstriction, reducing mucosal bleeding without
impairing tissue perfusion. Furthermore, its onset of action
starts within two minutes, which makesit particularly suited
for targeted use during septal cartilage harvesting.

While previous studies have assessed the intraoperative use
of labetalol,*® evidence specifically supporting pre-emptive
administration before septal harvesting remains limited.
Therefore, this study aimed to evaluate the impact of
prophylactic low-dose intravenous labetal ol on perioperative
BP and heart rate (HR) control and its influence on the
hemodynamic surge during nasal septal cartilage under

general anaesthesia. We hypothesised that even a single,
small (5 mg) 1V dose administered two minutes before
cartilage dissection would attenuate the blood pressure and
heart rate surge, improve field visibility, and potentially
shorten the harvesting time, thusimproving surgica efficiency
and safety in aday-case plastic surgery setting.
METHODOLOGY:

A retrospective observational study was conducted in the
ENT surgical unit of Care Medical Centre, Riyadh, from
January 1, 2025, to June 30, 2025. Ethical approval was
obtained from the Institutional Ethical Review Committee
of Care Medical Centre (Ref: ERC/CMC/2025/015). Due
to the retrospective nature of the study, the requirement for
obtaining informed consent from patients was waived by
the Committee.

A non-probability consecutive sampling technique was used.
All patients who underwent elective nasal septal cartilage
harvesting under general anesthesia during the study period
and fulfilled the eligibility criteria were included. The
inclusion criteria comprised patients with ASA physical
status |1, aged between 20 and 45 years, scheduled for
elective nasal septal cartilage harvesting under general
anesthesia. Patients were excluded if they were currently
on beta-blocker therapy, had ASA physical status |11 or
higher, or presented with significant cardiovascular,
respiratory, or hepatic comorbidities.

The source population included all adult patients undergoing
elective nasal septal cartilage harvesting under general
anesthesia at Care Medical Centre, Riyadh. All procedures
were performed by the same surgical team following
standardized institutional protocols. A total of 50 patients
were included in the study, comprising 45 females and 5
males, with amean age of 32 + 6 years.

The sample size was determined based on convenience
sampling of al eligible patients operated on during the six-
month study period. Given the retrospective design, no prior
power analysis was performed; however, the sample was
deemed sufficient to identify statistically meaningful
variationsin hemodynamic parameters based on prior audit
data from the centre.

All patients received standard general anesthesiainduction
with intravenous propofol (2.5 mg/kg), fentanyl (100 ig),
paracetamol (1 g), lornoxicam (16 mg), and tranexamic acid
(1 g). Airway management was achieved using cuffed
reinforced endotracheal tubes (6.5 mm for femalesand 7.0
mm for males). Anesthesia was maintained with sevoflurane
in an oxygen—air mixture according to institutional protocol.

As part of the intervention, each patient received 5 mg of
intravenous labetalol exactly two minutes before septal
harvesting, following the standardized anesthesia protocol.
Systolic blood pressure (SBP), diastolic blood pressure
(DBP), and heart rate (HR) were recorded at three time
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points: baseline (pre-labetalol), two minutes post-
administration, and at the end of septal harvesting.

The operating surgeons assessed the surgical field for
bleeding, visihility, and ease of dissection using astandardized
four-point Likert scale (Excellent, Good, Fair, Poor).
Continuous variables were expressed as mean + standard
deviation (SD). Paired t-tests were applied to compare
hemodynamic parameters at the defined time points. A p-
va ue of <0.05 was considered statistically significant. Data
analysis was performed using SPSS version 26.

RESULTS:

A total of 50 patients were included in the study, with a
mean age of 32 + 6 years. The cohort consisted of 5 males
and 45 females, dl classified asASA physical status| or I1.
Baseline hemodynamic parameters were stable across the
group, with a mean systolic blood pressure (SBP) of 85 +
3 mmHg, diastolic blood pressure (DBP) of 45 + 2 mmHg,
and heart rate (HR) of 65 + 3 bpm.

Following the administration of 5 mg intravenous labetal ol
two minutes before septal harvesting, al three hemodynamic
variables showed statistically significant reductions. Mean
SBP decreased to 82 + 3 mmHg (p < 0.05), DBPt0o 43 + 2
mmHg (p < 0.05), and HR to 63 + 3 bpm (p < 0.05). These
reductions remained within aclinically acceptable range—
less than 5% deviation from baseline—and were maintained
through the completion of septal harvesting, with values of
SBP 83 + 4 mmHg, DBP 44 + 2 mmHg, and HR 64 + 3
bpm at the end of the procedure (all p < 0.05 compared to
baseline).

No episodes of bradycardia, hypotensive crisis, or other
adverse hemodynamic events were recorded. Intraoperative
conditions were favourably influenced by labetalol
administration. The operating surgeons reported improved
surgical field visibility, less mucosal bleeding, and greater
ease in performing the septal harvest. Subjective assessments
indicated more efficient dissection and reduced operative
timein most cases. No adverse events such as bradycardia,
excessive hypotension, or delayed recovery were noted.

These results support the hypothesis that low-dose
prophylactic labetalol can safely modulate cardiovascular
responses during rhinoplasty without compromising patient
safety or surgical workflow.

Mean systolic blood pressure (SBP), diastolic blood pressure
(DBP), and heart rate (HR) were recorded at baseline, two
minutes after prophylactic intravenous labetalol (5 mg)
administration, and at the end of septal harvesting. Error
bars represent standard deviation (+SD). All parameters
showed statistically significant reductions post-labetalol
compared to baseline (p < 0.05), with values remaining
within 5% of baseline throughout the procedure.

In addition to hemodynamic stability, the operating surgeons
subjectively assessed the quality of the surgical field. Ratings

were recorded using a four-point scale: Excellent, Good,
Fair, and Poor. Many cases were rated as Excellent or Good,
with no instances of poor field quality.

These findings suggest that prophylactic labetalol may
contribute to improved intraoperative visibility and ease of
dissection, as perceived by the surgical team.

Table 1: Patient Demographics and Baseline Vitals

Variable Vaue
Age(mean+ SD) | 32+ 6 years
Gender (M/F) 5/45
Baseline SBP 85+ 3 mmHg
Baseline DBP 45 + 2 mmHg
BaselineHR 65 + 3 bpm

SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure,
HR: Heart Rate; SD: Sandard Deviation

Table 2: Hemodynamic Changes at Different Time Points

Time Point SBP (mmHg)| DBP (mmHg)| HR (bpm)
Baseline 85+3 45+ 2 65+3

2 min post-labetalol | 82 + 3* 43+ 2 63 + 3*
End of harvesting |83 + 4* 44 + 2% 64 £ 3*

* Statistically significant (p < 0.05 vs baseline); Values expressed
as Mean + SD. SBP: Systalic Blood Pressure, DBP: Diastolic
Blood Pressure, HR: Heart Rate

Table 3: Surgeon-Reported Assessment of Surgical Field Quality

Surgical Field Rating| Number of Cases (n=50) |Percentage (%)
Excellent 32 64%
Good 14 28%
Fair 4 8%
Poor 0 0%

Rating with a4-point Likert scale (Excellent, Good, Fair, Poor);
n = number of patients

Figure 1: Hemodynamic Changes During Septal Harvesting
in Rhinoplasty
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DISCUSSION:

This retrospective analysis highlights the potential benefits
of prophylactic intravenous labetalol in enhancing
intraoperative hemodynamic control during septal harvesting
in rhinoplasty. The findings demonstrate that administering
5mgof 1V labeta ol two minutes before harvesting effectively
attenuates elevationsin systolic and diastolic BPaswell as
HR, achieving statistically significant reductions from
basdline values.™ This supportsthe clinical utility of labetalol
in promoting intraoperative cardiovascular stability, which
is an essential component of successful rhinoplasty, where
even minimal bleeding can obscure the operating field and
prolong the surgery time.*

Labetalol’sdua apha- and beta-adrenergic blockade provides
controlled hypotension with minimal compensatory
tachycardia, a distinctive advantage over traditional agents
such as nitroglycerine, which may induce areflex increase
in heart rate. Additionally, agents like dexmedetomidine,
although effective in creating a dry surgical field, are
associated with delayed emergence and prolonged sedation,
as well as late-onset hypotension, making them less ideal
for targeting hypotension in a single surgical step, such as
septal harvesting.™ The favourable pharmacodynamic profile
of labetalol positionsit asapractica choice for rhinoplasty,
where rapid onset and predictable hemodynamic effects are
crucial.

Severa published studies support the effectiveness of |abetal ol
in achieving controlled hypotension and improving surgical
field conditions. El-Shmaaet a. demonstrated that |abetal ol
provided stable hemodynamics and significantly reduced
intraoperative bleeding during functiona endoscopic sinus
surgery, where outcomes were comparable to nitroglycerine
and without undesired reflex tachycardia.** A more recent
study by Kumar et a. compared labetal ol with nitroglycerine
and found that labetalol offered more consistent blood
pressure control and fewer hemodynamic fluctuations,
making it more suitable for bleeding control and a clearer
operating field.*> Additionally, El Servi et a. compared pre-
and intraoperative infusions of labetalol and nitroglycerine
for hypotensive anaesthesia during functional endoscopic
sinus surgery and concluded that labetalol was more effective
in reducing intraoperative blood pressure, heart rate, and
bleeding, and it also improved surgical field quaity compared
to nitroglycerine.*®

In addition to itsfavourable pharmacologica profile, [abetal ol
may also facilitate a smoother postoperative recovery and
improve patient safety. Studiesindicate that [abetalol's ability
to maintain stable intraoperative hemodynamics decreases
the risk of postoperative complications, such as rebound
hypertension, excessive sedation, or delayed emergence
from anaesthesia.'” This is particularly important in
rhinoplasty, which is often performed as an outpatient
procedure where quick recovery and early discharge are

essential. Furthermore, the predictable hemodynamic effects
of labetalol may reduce the risk of myocardia ischemia or
arrhythmias in patients with borderline cardiovascular risk,
although our study excluded those with significant
comorbidities. A study by Tuncer Uzun et al. found that
prophylactic beta-blocker use in ENT procedures was
associated with a decreased need for additional intraoperative
anaesthetic agents, which could, in turn, lower the risk of
drug interactions and fluctuations in anaesthetic depth.*®
This aligns with our centre's experience, where labetal ol
use correlated with fewer adjustmentsin volatile anaesthetic
concentrations during surgery. Although these observations
were not formally documented in our dataset, they warrant
further investigation in future prospective studies. Therefore,
labetalol may not only improve surgical conditions but also
ass & anaesthesiateamsin maintaining hemodynamic stability
with fewer interventions. These wider perioperative benefits
enhance its potential role in streamlining care pathwaysin
outpatient nasal surgery.

In our study, the reduction in heart rate and arterial blood
pressure translated into a subjectively improved surgical
field, as reported by the operating surgeons. Better
visualisation, reduced bleeding, and faster septal harvesting
were consistently observed in the patients who received
labetalol. This corresponds with existing literature that
supports the use of beta-blockers to optimise surgical field
conditions, particularly in functional endoscopic sinus surgery
and nasal septal procedures.*® Although this study did not
objectively quantify blood loss, the surgeon reported
improvements that align with prior findings, suggesting that
labetalol contributes to more efficient and safer surgical
workflows.

Despite the promising results, several limitations must be
acknowledged when interpreting the clinical significance
of this study. The retropective observational designinherently
restricts control over confounding variables, which may
have influenced outcomes. Although all patients underwent
similar surgical procedures performed by the same surgeon,
individual variationsin anaesthetic technique, intraoperative
stimulation levels, and pain thresholds could have affected
hemodynamic responses. The absence of a control group
further limits causal inference and precludes direct
comparison with other interventions or baseline fluctuations.
While prior literature supports our findings, a prospective,
randomised controlled trial (RCT) would provide stronger
evidence for the effectiveness of prophylactic labetalol in
this setting.*

Another notable limitation is the reliance on a subjective
scale for assessing surgical field quality. Despite using
consistent scoring criteria, inter-observer variability and
inherent biases cannot be fully eliminated.? Incorporating
obj ective endpoints such as quantified blood loss or video-
based grading systems could enhance the validity of future
assessments. Additionally, a single fixed dose (5 mg) of
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labetalol was used across al patients, without titration for
weight or hemodynamic baseline. Although effective in
most cases, it may not represent the optimal dosing strategy
for diverse patient profiles or longer operative durations.
Exploring dose-response relationships or adjusting based
on body weight might yield more individualised and effective
results.

Furthermore, the study was conducted at a single centre
with a relatively small sample size of 50 patients,
predominantly female (90%), reflecting typical rhinoplasty
demographics. However, this gender imbalance may affect
the generalizability of the findings to broader populations,
including males or patients with comorbidities. The limited
sample and setting also constrain applicability to other
surgical environments where anaesthesia protocols and
surgeon experience may differ. These factors underscore
the need for future multicentre trialswith larger, more diverse
populations and standardised protocols. Such studies should
incorporate both subjective and objective endpoints to more
definitively establish labetalol’srole and compareits efficacy
and safety to other agents used for intraoperative
hemodynamic control in nasal surgeries.”®

Nevertheless, this study provides meaningful preliminary
data suggesting that low-dose prophylactic labetalol is a
safe, practical, and easily implementable strategy for
controlling intraoperative hemodynamics and improving
surgical conditions during septal harvesting.? Its use may
offer a pragmatic approach to enhancing surgical efficiency
and patient safety in rhinoplasty, particularly in ambulatory
surgical settingswheretime and rapid recovery considerations
are paramount.®

CONCLUSION:

Prophylactic administration of 5mg IV labetalol two minutes
before septal harvesting in nasal reconstructive surgery was
associated with minimal blood pressure and heart rate
fluctuations, stable hemodynamic profiles, and improved
surgeon-rated operative field quality. These benefits were
observed even in patients already under controlled
hypotensive anaesthesia, highlighting labetalol’s ability to
blunt procedure-specific sympathetic surges that conventional
anaesthetic agents alone may not fully prevent. Its rapid
onset, predictable duration, and combination of alpha- and
beta-blockade make it a practical and safe adjunct in the
perioperative management of septal cartilage harvesting,
particularly in outpatient or short-stay surgical settings,
where efficiency and faster recovery are the main priorities.

While the results are encouraging, the retrospective nature
of this study highlights the need for prospective, randomised
controlled trials to validate these findings, quantify the
impact on blood loss and operative time, and directly compare
labetal ol’s performance with that of other hypotensive agents.
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ABSTRACT
Objectives: To assess the pattern of hyperandrogenemia in women diagnosed with polycystic ovary syndrome (PCOS).

Study Design and Setting: Thiswas a descriptive cross-sectional study conducted at Hayatabad Medical Complex, Medical
Teaching Institution (MTI), Peshawar.

Methodology: A total of 133 women aged 18-50 years with PCOS, diagnosed using the Rotterdam criteria, were enrolled
through non-probability convenience sampling. Women with prior hormone therapy, hysterectomy, ovarian dermoid, or
pelvic inflammatory disease were excluded. Serum levels of total testosterone (>88 ng/dl), free testosterone (>0.66 ng/dl),
and DHEAS (>2750 ng/ml) were measured and stratified with age, BMI, and menopausal status. Data were analyzed using
SPSS version 26, applying the chi-square test with a significance level of p < 0.05.

Results: Elevated free testosterone was observed in 34.6% of participants, followed by total testosterone in 24.8% and
DHEASIn 24.1%. A statistically significant association was found between age and raised DHEAS (p = 0.046), while no
significant associations were observed with BMI or menopausal status.

Conclusions: Free testosterone was the most frequently elevated androgen marker in women with PCOS, supporting its
rolein biochemical assessment. The age-related risein DHEAS suggests the need for individualized hormonal interpretation
to enhance diagnostic accuracy and guide management.

Keywords: Androgens, Body Mass Index, Cross-Sectional Studies, Dehydroepiandrosterone Sulfate, Polycystic Ovary
Syndrome, Testosterone, Women's Health
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through elevated serum androgen levels. However, diagnosing
hyperandrogenism remains complex due to the variability
in both clinical presentation and laboratory measurement
methods.
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The diagnosis of PCOS itself poses a challenge due to its
nature as a diagnosis of exclusion and the absence of a
universally accepted gold standard.® Hyperandrogenism,
despite being central to most diagnostic criteria, including
the Rotterdam, NIH, and AE-PCOS Society guidelines,
remains difficult to define precisaly.” The subjective nature
of clinical symptoms, such as hirsutism and acne, often
leads to variability in assessment due to differences in
observer interpretation, patient ethnicity, and individual
thresholds of normalcy.? The same degree of hair growth
may be considered hirsute in one ethnic group but normal
in another. Consequently, the reliability of clinical
hyperandrogenism as a diagnostic tool is limited.

While clinical evaluation of hyperandrogenism is often
variable, biochemical hyperandrogenemia provides a
potentially more objective alternative. However, even in
this realm, the diagnostic processis far from standardized.
Total testosterone (TT), free testosterone (FT), and DHEAS
are commonly used biomarkers, but their reference ranges
and assay techniques vary significantly between laboratories®®
Moreover, many prior studies have relied on limited patient
samples to establish normative values, further complicating
the interpretation of hormonal levels across different
populations.

In clinical practice, total testosterone has traditionally been
the most commonly measured androgen to assess biochemical
hyperandrogenism. However, it is now recognized that free
testosterone and DHEAS also provide valuable information
and may be elevated even when TT iswithin normal limits.
In a notable study involving 716 women diagnosed with
PCOS, 75.3% of participants had at least one marker of
hyperandrogenism. Specifically, 57.6% had elevated free
testosterone, 33.0% had elevated total testosterone, and
32.7% had elevated DHEAS. Interestingly, the overlap of
elevated androgens was variable: 20.4% had concurrent
elevations in both TT and FT, while only 1.7% showed
simultaneous elevationsin TT and DHEAS. Only 8.7% of
the study participants had elevated levels of all three markers
TT, FT, and DHEAS, highlighting the heterogeneity of
androgen profilesin PCOS.

This variability in hormonal expression underscores the
complexity of diagnosing and managing PCOS. While the
prevalence of hyperandrogenism is readily identifiable in
this patient population, there is no consensus around the
most common androgen marker or markersthat are routinely
measured in clinical practice. The variety of hormonal
patterns present complicates diagnosis and subsequent
individualized targeted treatment approaches.

Given the current non-specificity and extremely wide
variability of androgen patterns that are evident in women
with PCOS, further research into the hormonal patterns of
women with hyperandrogenemiais certainly warranted. A
clear understanding of the most frequently elevated

androgenic biomarkers and reliable means of their
identification can help clarify the biology of PCOS. More
specifically, understanding the patterns of biomarkers can
also inform diagnosis (i.e., more clearly defining diagnostic
criteria), decrease dependence on subjective clinical signs,
and consequently inform targeted therapeutic approaches.
The purpose of this study was to investigate patterns of
hyperandrogenemia in women with PCOS, using
combinations of hormonal parameters such as total
testosterone, free testosterone, and DHEAS. Our objective
is to identify potential common biochemical patterns of
androgen excessin PCOS, specifically to improve diagnosis,
develop potentially more defined management in women
with PCOS.

METHODOLOGY

This descriptive cross-sectional study was conducted to
evaluate the patterns of hyperandrogenemiain women with
polycystic ovary syndrome under the auspices of the
Department of Diabetes, Endocrinology, and Metabolic
Diseases, Hayatabad Medical Complex, Medical Teaching
Institution (MTI), Peshawar. The study period commenced
on July 1, 2024, and ended on December 31, 2025.

Ethical approval for the study was obtained from the
Institutional Review Board of Hayatabad Medical Complex,
MTI, Peshawar (Approva No. 1672, dated April 7, 2024).
All participants were informed about the nature and purpose
of the study, and written informed consent was obtained
before enrollment.

A sample size of 133 women was included in the study. The
sample size was calculated using the WHO sample size
calculator, considering a 33.0% frequency of elevated total
testosterone among women with PCOS, with an 8% margin
of error and a 95% confidence level .2

A non-probability convenient sampling technique was used
for the recruitment of participants. Inclusion criteria
comprised women aged 18 to 50 years who were diagnosed
with PCOS based on the Rotterdam criteria. According to
this definition, a diagnosis of PCOS required the presence
of at least two out of the following three features: polycystic
ovarian morphology on ultrasound, clinical signs of
hyperandrogenism such as hirsutism or male-pattern bal dness
(after excluding other causes of androgen excess such as
Cushing's syndrome and congenital adrenal hyperplasia),
and oligo-ovulation or anovulation. Women who had a
history of hormone therapy, hysterectomy, ovarian dermoid
cysts, or pelvic inflammatory disease were excluded from
the study.

After the participants provided consent, they underwent a
structured interview and clinical evaluation. Information
was collected regarding demographic information, menstrual
history, and hyperandrogenic symptoms. Physical
examination included measurements of height, weight, and
waist circumference for body mass index (BMI), and
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assessment of physical signs of androgen excess, which
included hirsutism and balding in thefrontal scalp distribution.

For hormonal collection, the participants had 20 cc venous
blood drawn from a major superficial vein in the non-
dominant arm after she was seated comfortably in a chair.
Idedlly, blood was sent to the hospital laboratory immediately
and analyzed within 30 minutes to optimize hormonal
measurements. Blood samples were analyzed for total
testosterone, free testosterone, and dehydroepiandrosterone
sulfate (DHEAS). Hyperandrogenemia was determined by
increased measurement in any of the following: total
testosterone >88 ng/dl, free testosterone >0.66 ng/dl, DHEAS
>2750 ng/ml. The number of measurements of any elevated
levels, hyperandrogenemia sub-phenotype, was determined
based on = 1 elevated hormonal parameter.

Datawere analyzed using Statistical Package for the Social
Sciences (SPSS) version 26. Continuous variables such as
age, BMI, and hormone levels were reported as mean +
standard deviation. Categorical variables, including the
presence or absence of specific symptoms or hormonal
abnormalities, were presented as frequencies and percentages.
The pattern of hyperandrogenemia was stratified across
various baseline and clinical variables to identify effect
modifiers. Post-stratification, the Chi-square test was applied
to determine statistical significance, with a p-value of less
than 0.05 considered significant.

RESULTS

A total of 133 women with polycystic ovary syndrome
participated in the study. The mean age of the participants
was 30.5 years with a standard deviation of 5.29. More than
half of the women were above the age of 35. The majority
of participants had anormal body massindex (BMI), while
nearly one-third were categorized as overweight or obese.
Most of the women were nulliparous, indicating that they
had not given birth previously, whereas a smaller proportion
had one or more previous births. Regarding family history,
only asmall percentage reported a positive family history
of PCOS, while the vast mgjority did not. A significant
number of participants had a known history of diabetes,
though over half reported no such history. The menopausal
status showed that nearly al participants were in the pre-
menopausal phase, with only a few in peri- or post-
menopause. In terms of marital status, the majority of the
women were married. Educational background reveal ed that
slightly more than half of the participants had completed
matriculation or had lower education levels, while the
remainder had education beyond matric. Employment status
indicated that most of the women were unemployed, with
less than one-third engaged in professional work. (Table 1)

Among the outcome variables assessed in the study, elevated
levels of free testosterone were the most frequently observed
form of hyperandrogenemia among participants. Raised
total testosterone and DHEA S levels were a so noted, though

less commonly. These findings highlight the variability in
biochemical expression of hyperandrogenism in women
with PCOS, suggesting that free testosterone may serve as
amore sensitive marker in this population compared to total
testosterone or DHEAS aone. (Table 2)

The stratification of hyperandrogenemia patterns by age
revealed no statistically significant association between age
groupsand elevated total or freetestosterone levels. However,
a significant relationship was observed between age and
raised DHEAS levels (p = 0.046), indicating that DHEAS
elevation was more commonly seen in women above 35
years of age. These findings suggest that among the
androgenic biomarkers evaluated, DHEAS may show age-
related variation in women with PCOS. (Table 3)

The relationship between BMI and the pattern of
hyperandrogenemia was assessed; however, no statistically
significant association was found between BMI categories
and elevated levels of total testosterone, free testosterone,
or DHEAS. Although raised androgen levels were slightly
more prevalent among participants with normal BMI, the
differences were not statistically significant. This suggests
that while overweight or obesity is commonly associated
with PCOS, it may not be a sole determinant of biochemical
hyperandrogenism. (Table 4)

Analysis of hyperandrogenemia patterns by menopausal
status showed that nearly all cases of elevated androgen
levels occurred in pre-menopausal women. No statistically
significant associations were found between menopausal

Table 1. Demographics and Baseline Characteristics of Study
Participants (n = 133)

JBUMDC 2025;15(4):412-418

Parameter Category n (%)
Mean + SD 30.50 + 5.29
Age (years) = 35years 62 (46.6%)
> 35 years 71 (53.4%)
Normal 93 (69.9%
BMI (kg/m?) orma. (69.9%)
Overweight/Obese 40 (30.1%)
Parity Nulliparous 90 (67.7%)
Uni/Multiparous 43 (32.3%)
Family History Yes 19 (14.3%)
of PCOS No 114 (85.7%)
Y 57 (42.9%
History of Diabetes = ( ‘)
No 76 (57.1%)
Pre-menopause 128 (96.2%)
Menopause Status -
Peri/Post-menopause 5 (3.8%)
i 0,
Marital Status M arrleq 107 (80.5%)
Unmarried 26 (19.5%)
Education Matric or bgl ow 74 (55.6%)
Above matric 59 (44.4%)
0,
Profession Employed 38 (28.6%)
Unemployed 95 (71.4%)
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status and elevationsin total testosterone, free testosterone,
or DHEAS. However, the distribution reflects the
predominance of pre-menopausal status in the study
population, which is expected given the inclusion criteria
focusing on reproductive-aged women. (Table 5)

DISCUSSION

In this descriptive analysis of 133 women with PCOS,
elevated free testosterone was more prevalent than raised
total testosterone or DHEAS, patterns consistent with
international data and diagnostic guidelines. Our free
testosterone prevalence (~34.6%) is somewhat lower than
values reported in larger cohorts, but the ranking remains

Table 2. Distribution of Outcome Variables (n = 133)

Outcome Variable Category n (%)
, Yes 33 (24.8%)
Raised Total Testosterone (TT) No 100 (75.29)
. Yes 46 (34.6%)
Raised Free Testosterone (FT) No 87 (65.4%)
Raised DHEAS ves | 32(24.1%)
No 101 (75.9%)

aligned with global trends where free testosterone is
frequently the most sensitive biochemical marker.

A large NIH-based cohort study of 716 PCOS patients
reported free testosterone elevation in 57.6%, total
testosterone in 33.0%, and DHEASin 32.7% of cases, with
75.3% of participants having at least one elevated androgen
marker.™ ** While we observed a similar total testosterone
prevalence (~24.8%) and DHEAS (~24.1%), our free
testosterone frequency was lower. This difference could
reflect popul ation-specific reference cutoffs, assay variation,
or demographic differences.

The 2023 International PCOS Evidence-Based Guidelines
highlighted that free testosterone consistently identifies the
largest proportion of hyperandrogenemic women and
recommended high-precision assays or calculated indices
(e.g., FAI) for accurate detection.” This aligns with our
finding that free testosterone remains the most commonly
elevated marker, reaffirming its clinical utility.

BMC Endocrine Disordersin 2024 eval uated anthropometric
indices and their relation to hormonal imbalance, concluding
that BMI had no consistent association with total testosterone
or DHEAS levels.*! This supports the present study
observation, where no statistically significant differencesin

Table 3. Stratification of Pattern of Hyperandrogenemia by Age (n = 133)

Hyperandrogenemia Pattern | Age= 35years | Age> 35years| Total (n) | p-value
Raised Total Testosterone 15 (45.5%) 18 (54.5%) 33
Normal Total Testosterone 47 (47.0%) 53 (53.0%) 100 | 9877
Raised Free Testosterone 18 (39.1%) 28 (60.9%) 46
Normal Free Testosterone 44 (50.6%) 43 (49.4%) 87 0.208
Raised DHEAS 10 (31.3%) 22 (68.8%) 32
Normal DHEAS 52 (51.5%) 49 (48.5%) 101 | 0046
Table 4. Stratification of Hyperandrogenemia Pattern by BMI (n = 133)
Hyperandrogenemia Pattern | Normal BM| | Overweight/Obese | p-value
Raised Total Testosterone 22 (66.7%) 11 (33.3%) 0,638
Normal Total Testosterone 71 (71.0%) 29 (29.0%)
Raised Free Testosterone 35 (76.1%) 11 (23.9%) 0.260
Normal Free Testosterone 58 (66.7%) 29 (33.3%)
Raised DHEAS 19 (59.4%) 13 (40.6%) 0135
Normal DHEAS 74 (73.3%) 27 (26.7%)

Table 5. Stratification of Hyperandrogenemia Pattern by Menopause Status (n = 133)

Hyperandrogenemia Pattern | Pre-menopause | Peri/Post-menopause | Total (n) | p-value
Raised Total Testosterone 32 (97.0%) 1(3.0%) 33 0.800
Normal Total Testosterone 96 (96.0%) 4 (4.0%) 100

Raised Free Testosterone 45 (97.8%) 1(2.2%) 46 0.485
Normal Free Testosterone 83 (95.4%) 4 (4.6%) 87

Raised DHEAS 32 (100.0%) 0 (0.0%) 32 0.199
Normal DHEAS 96 (95.0%) 5 (5.0%) 101
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androgen patterns were found concerning BMI. Similarly,
a 2025 study examining BMI-stratified PCOS revealed that
the overdl prevalence of hyperandrogenemia exceeded 78%,
affecting both overweight and lean participants; no significant
BMI-related differences emerged for testosterone, free
testosterone, or DHEAS, again matching our non-significant
BMI stratifications.*®

Age-related variation in DHEAS is well-documented. A
study focusing on adrena androgen prevalence demonstrated
a notable decline in serum DHEAS with increasing age,
particularly after 30 years, reflecting a negative correlation
between DHEAS levels and age.* Similarly, the present
study findings show higher DHEAS levels among women
over 35 (p = 0.046), while testosterone markers remained
age-insengtive. This supportsthe concept of adrena androgen
decline with aging.

A U.S. cohort from 2020 reported that asymptomatic women
with elevated DHEAS had increased metabolic risks
independent of obesity, and DHEAS concentrations were
inversely associated with age but independent of BMI.
These findings corroborate our age-related DHEAS
stratification despite the absence BMI effect. Evidence from
a review on androgen prevalence estimates biochemical
hyperandrogenism in 25-35% of women with PCOS for
DHEAS, whereas free testosterone may be raised in up to
89% and total testosterone in 49-80%.% Our study falls
within these ranges for total testosterone and DHEAS, but
our free testosterone estimate appears at the lower end,
possibly due to assay differences or cut-off definitions.

Other emerging PCOS literature (2023-2025) has proposed
reclassifying PCOS into hyperandrogenic and
hypo/hyperandrogenic phenotypes with age-dependent
declinein androgenicity after age 35.%° Although speculative,
our findings of lower DHEAS with age fit the concept of a
phenotypic shift in androgen profilesin older PCOS patients.
A 2024 anthropometric study (BMC Endocrine Disorders)
confirmed that markerslike BMI and WHtR did not reliably
predict androgen levels, reinforcing that obesity status alone
isinsufficient to stratify androgen excess risk, aconclusion
mirrored in our BMI-stratified analysis.® % Attemptsto link
increased enzyme activity (like 5a-reductase) with
hyperandrogenism and insulin resistance were also
highlighted in recent reviews, though direct population
parallels are limited.” While not measured in our study,
these mechanisms may partly explain biochemical variability
despite similar BMI profiles.

In summary, acrossthe literature from 20202025, consi stent
trends appear: free testosterone often yields the highest
detection rate of hyperandrogenemia; DHEAS is variably
elevated with an inverse relationship to age; and BMI shows
limited predictive value for biochemical hyperandrogenism
in PCOS. Our study largely parallels these global
observations, with unique local values shaped by assay-

specific definitions and demographic context.

Thefindings of thisstudy haveimportant clinical implications
for the diagnosis and management of polycystic ovary
syndrome (PCOS), particularly in resource-limited settings.
The observation that free testosterone is the most frequently
elevated androgen marker supports its role as a key
biochemical indicator in the assessment of
hyperandrogenemia. Clinicians should therefore prioritize
free testosterone measurement when eval uating women with
suspected PCOS, especially in cases where clinical signs
such as hirsutism and acne are subtle or absent.

Furthermore, the significant association between age and
DHEAS levels suggests that androgen profiles may shift
with age, with adrenal androgen excess more prevalent in
older reproductive-age women. As these findings show,
there must be an age-stratified interpretation of androgen
levels for PCOS diagnosis. Similarly, the non-significant
association between BMI and androgen excess suggests
there should not be an exclusion of patients with biochemical
hyperandrogenism based only on body weight, as it is
particularly relevant that all patients with suspected or
diagnosed PCOS should be screened for hyperandrogenism.
This is particularly important for lean PCOS patients, so
they are not neglected due to the belief that obesity should
precede assessment of hormones.

The findings of this study have several important clinical
implications for the evaluation and management of women
with polycystic ovary syndrome (PCOS). First, the
observation that free testosterone was the most frequently
elevated androgen highlights the need for clinicians to
prioritize its measurement over total testosterone and DHEAS
when screening for biochemical hyperandrogenemia. Free
testosterone isamore sengitive marker, reflecting biologically
active androgens, and its routine assessment may reduce
underdiagnosis in women who present with clinical features
of hyperandrogenism but have normal total testosterone
levels.

Second, the significant association between age and elevated
DHEAS emphasizes that clinicians should consider age-
specific variations when interpreting androgen profilesin
PCQOS. Younger women may show apredominance of ovarian
androgens (testosterone), while adrenal contribution
(DHEAS) may increase with age. Thisdigtinctionisclinicaly
relevant because it may influence treatment choices, for
example, adrenal-targeted therapies could be more beneficia
in older patients with predominant DHEAS elevations.

Third, since no significant correlation was observed with
BMI or menopausal status, this study suggests that
hyperandrogenemia can manifest independently of obesity
or reproductive stage. Clinicians should therefore avoid
relying solely on weight reduction or menopausal transition
as predictors of androgen normalization and instead ensure
regular hormona monitoring across all BMI categories and
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age groups.
Finally, these findings support a personalized approach in
managing PCOS by tailoring treatment strategies based on
the predominant androgen abnormality. For instance,
combined oral contraceptives and anti-androgen therapies
may be prioritized for elevated free testosterone, while
adrenal suppression strategies (e.g., glucocorticoids) may
be considered in women with persistently raised DHEAS.
Such individualized management could improve symptom
control, fertility outcomes, and long-term metabolic health
in PCOS patients.

LIMITATIONS:

Despite some contributions to research on hormonal
characteristics of hyperandrogenemiain women with PCOS,
this study has limitations. First, the cross-sectional design
limits the ability to comment on any definitive cause/effect
of hyperandrogenism in relation to any classifying variable,
like age and BMI. Longitudinal studies could provideinsight
into the time properties of androgen levelsin PCOS and its
variations across the reproductive life span. Second, the
study recruited participants in one tertiary care hospital, as
anon-probability convenience sampling technique, leading
to possible limited generalization of findings to different
representativeness within the population of women with
PCOS across Canada. The sample of women in this study
may not have sufficiently represented the diversity of PCOS
phenotypesin rural or underserved populations.

Third, the assessment of biochemical hyperandrogenism
primarily relied on serum levels of total testosterone, free
testosterone, and DHEAS without the use of any advanced
measures such as the free androgen index (FAI) or estradiol
and sex hormone bhinding globulin (SHBG), which could
have hel ped enhance the diagnostic accuracy. Furthermore,
differences in assay sensitivity and the absence of
standardized reference ranges may also complicate the
interpretation of individual hormone levels. Lastly, clinical
hyperandrogenism was not measured with validated scoring
systems such as the modified Ferriman-Gallwey score, which
may impact comparability with studies that employed more
objectiveclinical criteria. Despite these limitations, the study
provides meaningful information to the existing data on
PCOS and identifies the need for standardized and
multidimensional assessments.

CONCLUSION

This study revealed the heterogeneous nature of
hyperandrogenemia in women with polycystic ovary
syndrome, and identifies free testosterone as the most
commonly elevated androgen marker for anovulation,
followed by total testosterone and DHEAS. The identified
significant association between age and increased prevalence
of raised DHEAS levels highlights the overall impact of age
on adrenal androgen production, whereas the lack of
correlation with BMI reinforces that hyperandrogenism can

occur despite body weight. The outcomes of this review
support adetailed hormona profilein all women with PCOS
to ensure acomplete differential diagnosis and personalized
management. The addition of a free testosterone test to
standard assessment may increase the sensitivity of detecting
biochemical hyperandrogenism, thereby potentially
improving clinical outcomesin this heterogeneous population.
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ABSTRACT
Objectives: To investigate risk factors and outcomes associated with a short umbilical cord.

Study design and setting: This study was conducted cross-sectionally at the Department of Obstetrics and Gynecology,
Khyber Teaching Hospital (KTH), Peshawar.

Methodology: A total of 134 pregnant women with singleton pregnancies were included in this study, using consecutive
non-probability sampling, over six months from August 2, 2024, to January 31, 2025. Umbilical cord length was measured
immediately after delivery and categorized as short (<35 cm), normal (35-80 cm), and long (>80 cm). Maternal outcomes
assessed included mode of delivery, labor complications, and intrapartum events. Neonatal outcomes included birth weight,
Apgar score, small for gestational age status, NICU admission, and perinatal mortality. Data were analyzed using SPSS
version 26. Chi-square test was applied, and a p-value <0.05 was considered significant.

Results: Short cords were associated with higher rates of cesarean delivery (38.8%), fetal distress (29.9%), and NICU
admission (16.4%). Long cords were more often linked to intrapartum complications such as cord prolapse (7.5%) and
abnormal labor progression (12.7%). Neonatal outcomes revealed 23.1% low birth weight, 14.9% low Apgar scores, 9.7%
small for gestational age, 16.4% NICU admissions, and 3.7% perinatal mortality. All associations were statistically significant
(p <0.05).

Conclusions: Abnormal umbilical cord length is significantly associated with adverse maternal and neonatal outcomes.
Early identification and monitoring may improve perinatal prognosis and guide timely interventions.
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INTRODUCTION measures 50-60 cm in length, athough substantia variability

The umbilical cord isthe lifeline between mother and fetus, ~ €XIStS; Some cords may measure as short as 30 cm or |ess,
serving as a vital conduit for oxygen, nutrients, and waste while others extend well over 100 cm. A short umbilical

exchange throughout gestation.* At term, the cord typically
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cord, commonly defined as less than 30-35 cm, occursin
approximately 0.4% (4 per 1,000) of live births. Although
relatively rare, such cords are clinically significant due to
their strong associations with adverse perinatal outcomes.>
4

Several risk factors have been identified. Female fetuses
and anomal ous cord insertions, such asvelamentousinsertion,
are frequently associated with short cords.* ® Conditions
limiting fetal movement, such as intrauterine constraint or
oligohydramnios, are also implicated.® Moreover, population-
based data reported associations between short cords and
first pregnancy, oligohydramnios or polyhydramnios, as
well asfemale sex of the fetus.”®

Emerging evidence a so suggeststhat materna characteristics
may influence cord length. Studies conducted have
highlighted maternal age, parity, nutritional status, and
comorbidities such as hypertension and diabetes as possible
contributors to restricted cord growth.’ Furthermore, lifestyle
factors like smoking and reduced physical activity during
pregnancy may indirectly affect fetal mobility and, hence,
cord elongation.”® The influence of genetic factors has also
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been increasingly recognized, as familial clustering of short
cords has been documented in certain popul ations, suggesting
an inherited predisposition that interacts with environmental
exposures.

A short umbilical cord poses multiple adverse outcomes. It
islinked to increased risk of fetal malformations, small-for-
gestational-age neonates, placental abruption, retained
placenta, and operative delivery. Neonates may suffer from
fetal distress, low Apgar scores, requirement for NICU
admission, and even higher infant mortality.** One study
reports arelative risk of 2.4 for death within the first year
of life. Other perinatal outcomesinclude intrapartum distress,
delayed labor, asphyxia, and placental complications.

Statistically, prevalence and risk magnitude are notable:
roughly 0.4%-0.6% of birthsinvolve short cords, yet these
are disproportionately linked to severe outcomes such as
perinatal death and major malformations.*> Odds ratios for
fetal malformations are reported around 1.6, with significant
elevation in perinatal morbidity and mortality. Despite these
well-documented associations, gaps persist in understanding
the underlying mechanisms and the interplay of genetic,
maternal, and environmental influences. Factors such as
fetal movement, vessel growth dynamics, and placental
development may influence cord length, but their
contributions remain unclear. Additionally, while prior
research has described the epidemiology and outcomes,
there is a lack of targeted studies exploring predictive
biomarkers or stratification methods to identify at-risk
pregnancies early.

Therefore, this study is rationalized by the urgent need to
bridge these gaps, enhancing understanding of why some
fetuses develop a short umbilical cord, and how such a
condition portends adverse outcomes. Improved insight
could inform prenatal monitoring strategies and interventional
pathways to mitigate risk. This research aimed to investigate
risk factors and outcomes associated with a short umbilical
cord.

METHODOLOGY

This study was designed as a descriptive cross-sectional
study to evaluate the risk factors and adverse perinatal
outcomes associated with short umbilical cords among
pregnant women. The study was conducted in the Department
of Gynecology and Obstetrics, Khyber Teaching Hospital
(KTH), Peshawar, one of the largest tertiary care hospitals
in the region that catersto a diverse patient population. The
study duration extended over a period of six months, from
2" August 2024 to 31% January 2025, ensuring an adequate
sample size and reliable representation of the target
population. Ethical approval was obtained from the
Institutional Research and Ethical Review Board (IREB) of
Khyber Medical College, Peshawar (Approval No.
603/DME/KMC dated: 01-08-2024).

The sample size was calculated using the World Health

Organization (WHO) sample size calculator, keeping a 95%
confidence level, 5% absolute precision, and an expected
frequency of 9.6% for small-for-gestational-age babies in
association with a short umbilical cord.™® Based on these
parameters, atotal of 134 participants were recruited for the
study.

A non-probability consecutive sampling technique was
employed, in which all eligible women presenting to the
labor room during the study period and fulfilling theinclusion
criteria were enrolled until the required sample size was
achieved. Inclusion criteriafor the study comprised pregnant
women with singleton pregnancies admitted for delivery at
gestational age 37 weeks or beyond, with live fetuses and
intact membranes. Women with both normal and abnormal
cord lengths were included to allow comparative eva uation.
Exclusion criteriaincluded women with multiple pregnancies,
congenital fetal malformations, intrauterine fetal demise
(IUFD), pregnancies complicated by chronic maternal
illnesses such as diabetes mellitus, hypertension, renal
disease, and connective tissue disorders, as these conditions
could act as confounding factors in determining neonatal
outcomes. Additionally, cases where umbilical cord
assessment was not feasible due to delivery complications
were excluded.

The data collection processwas carefully structured to ensure
accuracy and consistency. After obtaining informed written
consent from the participants, demographic information
such as maternal age, parity, gestational age, and obstetric
history was recorded on a predesigned proforma. During
delivery, the umbilical cord was measured immediately after
expulsion of the fetus and placenta using a sterile measuring
tape. The cord length was measured from the fetal umbilical
insertion to the placental insertion point. Based on standard
definitions, a cord length less than 35 cm was categorized
asashort umbilical cord, while cords measuring 35-80 cm
were considered normal, and those exceeding 80 cm were
considered long. In this study, the focus remained on cases
with a short cord, with comparative analysis performed
against normal cord lengths.

Maternal outcomes assessed included prolonged labor,
obstructed labor, abnormal presentations, need for
instrumental delivery, cesarean section, placental abruption,
and postpartum hemorrhage. Neonatal outcomes included
birth weight, Apgar scoresat 1 and 5 minutes, incidence of
intrauterine growth restriction (IUGR), respiratory distress,
neonatal intensive care unit (NICU) admission, and perinatal
mortdity. All clinical assessmentswere performed by senior
obstetric and neonatal staff to minimize observer bias.

Informed consent was obtained from all participants prior
toinclusioninthe study. The purpose of the study, procedures
involved, potential risks, and confidentiality of the datawere
explained in detail to the patients in their native language.
Participation was entirely voluntary, and no financial or
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personal incentives were offered. The anonymity of patients
was ensured, and data was stored securely with restricted
access limited to the research team.

Data analysis was carried out using the Statistical Package
for the Social Sciences (SPSS) version 26. Descriptive
statistics were applied to summarize the data, with means
and standard deviations cal culated for continuous variables
such as maternal age, cord length, and birth weight.
Frequencies and percentages were computed for categorical
variables such as maternal outcomes and neonatal
complications. Comparative analysis between groups was
conducted using the chi-square test for categorica variables,
while continuous variables were compared using independent
t-tests. A p-value = 0.05 was considered statistically
significant.

RESULTS

The socio-demographic characteristics of the study
participants are summarized in Table 1. Nearly half of the
mothers (48.5%) were in the age group of 20-29 years,
followed by 31.3% in the 30—39 years category, while
younger mothers aged below 20 years and those aged 40
years or above accounted for smaller proportions. The
majority of participants resided in urban areas (56.7%),
whereas 43.3% belonged to rural settings. Regarding
education, 41.0% of the mothers had primary or secondary
education, 29.1% had attained higher education, and 29.9%
wereilliterate. In terms of socioeconomic status, 44.0% of
the participants reported a satisfactory condition, while a
dlightly higher proportion, 56.0%, reported unsatisfactory
socioeconomic status. None of the socio-demographic
variables showed statistically significant associations with
the outcomes (p > 0.05).

In terms of obstetric and clinical characteristics, 35.1% of
the participants were nulliparous, while 64.9% were
multiparous. The majority of women delivered at term
(73.9%), whereas 17.9% had preterm and 8.2% had post-
term deliveries. Most participants (73.1%) had no
comorbidities, while 14.2% had hypertension, 8.2% had
diabetes, and 4.5% reported other conditions. A significant
association was observed between gestational age at delivery
(p = 0.034) and comorbidities (p = 0.041), whereas parity
did not show a significant association (p = 0.092). (Table
2)

In terms of umbilical cord characteristics, 21.6% of the
participants had a short cord (< 35 cm), 70.9% had a normal
cord (35-80 cm), and 7.5% had a long cord (> 80 cm),
showing a statistically significant difference (p < 0.001).
Regarding the mode of delivery, 64.9% of women delivered
vaginally, while 35.1% underwent cesarean section (p =
0.042). Intrapartum complications were absent in 77.6% of
cases; however, fetal distress occurred in 11.2%, placental
abruption in 6.0%, and cord prolapse in 5.2%, with a
significant association noted (p = 0.018). (Table 3)

Among the 134 study participants, umbilical cord
characteristics varied considerably. A majority of neonates
(70.9%) had anorma cord length (35-80 cm), while 21.6%
had a short cord (< 35 cm) and 7.5% presented with along
cord (> 80 cm). This variation was statistically significant
(p < 0.001). With respect to the mode of delivery, 64.9% of
mothers ddlivered vaginally, whereas 35.1% required cesarean
section. A significant association was observed between
cord length and mode of delivery (p = 0.042). In terms of
intrapartum complications, the mgjority of mothers (77.6%)
experienced no complications. However, 11.2% of cases
were complicated by fetal distress, 6.0% by placental
abruption, and 5.2% by cord prolapse, which showed a
significant relationship with cord length (p = 0.018).

Regarding neonatal outcomes, nearly one-fourth of babies
(23.1%) were of low birth weight (< 2.5 kg), while 76.9%
had a birth weight = 2.5 kg, with a statistically significant
difference (p = 0.028). The Apgar score at 5 minutes was
< 7in14.9% of neonates, while the mgjority (85.1%) scored
=7 (p=0.012). In addition, 9.7% of neonates were identified
as small for gestational age (SGA), while 90.3% were
appropriate for gestational age, showing significance (p =
0.044). NICU admissions were required in 16.4% of
newborns compared to 83.6% who did not require admission
(p = 0.036). Finally, perinatal mortality occurred in 3.7%
of cases, while the survival rate was 96.3%, which was
significantly associated with cord characteristics (p = 0.041).
(Table 4)

Cesarean delivery was most frequent in the short cord group
(48.3%), compared to 30.5% in the normal cord and 40.0%
in the long cord group (p = 0.038). Fetal distress showed a
significant association with cord length, occurring in 27.6%
of cases with short cords, 6.3% with normal cords, and
10.0% with long cords (p = 0.022). Low birth weight (< 2.5
kg) was more common in the short cord group (41.4%)
compared to 17.9% in the normal cord and 20.0% in the
long cord group (p = 0.011).

Similarly, alow Apgar score (< 7 at 5 minutes) was recorded
in 24.1% of newborns with short cords, 11.6% with normal
cords, and 20.0% with long cords (p = 0.049). NICU
admission was also significantly higher in the short cord
group (31.0%), relative to 11.6% in the normal cord and
20.0% in thelong cord group (p = 0.034). Perinatal mortality
was most pronounced in the short cord group at 10.3%,
compared to 2.1% in the normal cord and none in the long
cord group (p = 0.042). These findings demonstrate that
abnormal cord length, particularly short cords, was
significantly associated with adverse materna and neonatal
outcomes. (Table 5)

DISCUSSION

The present study found that short cords (=35 cm) were
associated with higher rates of cesarean delivery, fetal
distress, low birth weight/SGA, Apgar <7 at 5 min, NICU
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Table 1. Socio-Demographic Characteristics of the Study
Participants (n = 134)

Table 3. Umbilical Cord Characteristics and Maternal Outcomes
of the Study Participants (n = 134)

- Variable Category n (%) p-value*
Variable Category n (%) p-value* Short (<35 om) 39 (21.6%)
0 g "
<20 18 (13.4%) gg‘;g"ﬂgﬂ'gth Normal (35-80 cm) | 95 (70.9%) | <0.001
Maternal Age |20-29 65 (48.5%) 0.214 Long (> 80 om) 10 (7.5%)
(vears) 3039 42 (31.3%) _ _
T 9(6.7%) Mode of Vaginal 87 (64.9%) 0.042
o - (56 5 Delivery Cesarean 47 (35.1%)
Residence o = 43'30/0 0.342 None 104 (77.6%)
ur (43.3%) Fetal distress 15 (11.2%)
Mliterate 40 (29.9%) Intrapartum 0.018
_ : Complications| plagental abruption | 8 (6.0%) ’
Education Level [ Primary/Secondary | 55 (41.0%) | 0.118
- - Cord prolapse 7 (5.2%)
Higher Education |39 (29.1%) : :
Socioeconomic | Satisfactory 59 (44.0%) 0.276 *Chi-square test applied.
Status i )
Unsatisfactory 75 (56.0%) Table 4. Neonatal Outcomes of the Study Participants (n = 134)

-y ,
Chi-square test applied. Variable Category n (%) p-value*
Table 2. Obstetric and Clinical Characteristics of the Study ) ) <25kg (LBW) | 31(23.1%) 0.028

Participants (n = 134) Birth Weight =25kg 103 (76.9%) |
Variable Category n(%) |p-valuer Apgar Score <7 20 (14.9%)
g a5min 0.012
_ Nulliparous 47 (35.1%) =7 114 (85.1%)
Parity Multiparous 87 (64.9%)| 0092 Small for Yes BO | oom
_ Preterm (< 37 weeks) |24 (17.9%) Gestational Age | No 121 (90.3%) |
g%té‘ﬁ'\?é‘é", A9® [Term (3741 weeks) |99 (73.9%)| 0.034 NICU Admission | Yés 22(164%) [ 1o
Post-term (= 42 weeks) | 11 (8.2%) No 112 (83.6%)
N 0 0,
Comorbidities Hypatenson 19 (14.20 /6) 0.041 No 129 (96.3%)
Diabetes 11 (8.2%) * Chi-square test applied.
Other 6 (4.5%)

*Chi-sguare test applied.

Table 5. Comparison of Maternal and Neonatal Outcomes by Umbilical Cord Length of the Study Participants (n = 134)

Outcome Srzgr; Czig)r d NoErr]nglg%)o rd (L (()r? % Cljg)r d p-value*
Cesarean Delivery 14 (48.3%) | 29(30.5%) | 4(40.0%) | 0.038
Fetal Distress 8 (27.6%) 6 (6.3%) 1(10.0%) | 0022
Low Birth Weight (< 25kg) | 12(41.4%) | 17 (17.9%) | 2(20.0%) 0.011
Apgar < 7 at 5min 7 (24.1%) 11 (11.6%) | 2 (20.0%) 0.049
NICU Admission 9 (31.0%) 11 (11.6%) | 2(20.0%) 0.034
Perinatal Mortality 3(10.3%) 2 (2.1%) 0 (0.0%) 0.042

*Chi-square/Fisher’s exact test applied

admission, and perinatal mortality. These findings are
directionally consistent with contemporary work tying cord
morphometrics to impaired fetoplacental perfusion and
adverse perinatal outcomes. A study synthesized physiologic
and clinical data, underscoring that abnormal cord length
alters prel oad/afterload, and impedes placental transfusion
dynamics, plausibly increasing intrapartum compromise and
the need for operative delivery. These mechanisms align
with our higher cesarean rate in short-cord pregnancies.*

Comparative observational datalargely echo our signal on
operative delivery and intrapartum distress. In a500-ddlivery

series from India, cord length categories were associated
with clinically meaningful differences in delivery
complications, with non-reassuring fetal status and operative
delivery clustering at the extremes of cord length. Although
that study emphasized long-cord—related complications, its
categorical contrasts support the broader contention that
deviations from normal heighten obstetric intervention,
consistent with our elevated cesarean proportion in short
cords.®

Likewise, hospital-based cohorts evaluating cord coiling (a
surrogate of cord development and tensile history) show
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that abnormal coiling, often co-present with atypical cord
length, tracks with non-reassuring fetal heart rate patterns
and intrapartum events. Kalluru et a. reported significant
associations between abnormal coiling and SGA/IUGR,
preterm birth, low Apgar scores, fetal heart rate variability,
and more instrumental deliveries; these patterns mirror our
observed increases in distress, low Apgar, and NICU use
among short-cord births.*® A Pakistan-based analysis of
antenatal coiling likewise linked hypocoiled cords with
lower Apgar scores and higher low-birth-weight rates, again
comporting with our neonatal profile for the short-cord
group.”

The present study also showed a clear gradient for low birth
weight/SGA in short cords. This aligns with multiple recent
reports. The New Indian Journal of OBGYN study
demonstrated that cord-length categories correlate with fetal
size distributions, with deviations (short or long) associated
with growth issues and delivery complications.”> A multicenter
synthesis on abnormal coiling similarly found robust links
with SGA/IUGR and LBW, lending mechanistic plausibility
(reduced effective cross-section for fetoplacental exchange
and lower fetal activity) to our SGA/low-birth-weight excess
in short cords.*® Complementing this, a hospital study directly
categorized cord length and observed higher rates of abnormal
Apgar, stillbirth, and lower rates of normal vagina delivery
in short-cord pregnancies, closely paralleling our gradients
for Apgar, NICU admission, and mortality.*

With respect to Apgar scores and NICU admission, our
findings (higher odds with short cords) are repeatedly
corroborated. Kalluru et a. (2024) documented statistically
significant associations between abnormal coiling and low
Apgar and NICU-relevant morbidity; these data fit with a
causal chain in which short cords reflect reduced fetal
movement and vascular remodeling, culminating in lower
reserve at birth.*® A series examining cord length and
Doppler/biometric correlates also linked atypical cord profiles
to neonatal compromise, reinforcing our Apgar and NICU
patterns.® Moreover, a prospective study probing umbilical
vein diameter—ength relationships found biochemical
footprints (umbilical-vein lactate) consistent with suboptimal
fetoplacental exchange as cords deviate from normative
parameters, an observation that may underlie our worse
Apgar and NICU use in short cords.®

In the present study, the association between short cords
and perinata mortality also has contemporary support. While
many classic population studies showed that recent
mechanistic and clinical syntheses continue to implicate
atypical cord development in asphyxial pathways and poor
immediate outcomes. Tonni et al. (2023) reviewed cord
diseases and concluded that structural cord abnormalities
(including length/coiling extremes) elevate risks for poor
perinatal outcomes, providing context for our mortality
signal .2 Recent single-center seriesfrom South Asialikewise
report higher stillbirth and depressed Apgar in short-cord

strata, tracking with our mortality gradient (albeit our absolute
mortality was low).*

It is also instructive to consider maternal and placental
contributors. Contemporary ultrasound and pathophysiology
papers emphasize that cord length covaries with fetal
movement and placental insertion/architecture. Ultrasound
work in late pregnancy shows measurable pitch/cord metrics
associated with maternal and fetal factors that may limit
movement, in turn predisposing to short cords.® A 2022
Doppler study showed hemodynamic differences between
long and normal cords, illustrating that cord length extremes
measurably alter flow dynamics; by extension, short cords
likely impose the opposite stressors (higher resistance/limited
compliance), matching our distress and Apgar findings.

Some recent studies concentrate on asingle metric, whereas
our analysis aligns several perinatal endpoints with cord
length categories in the same population, strengthening
causal inference by consistency. The congruence between
our 21.6% short-cord prevalence in the delivered cohort and
the distribution of adverse outcomes echoes the South Asian
series in which short-cord strata, though smaller, bore a
disproportionate burden of operative delivery, low Apgar,
and perinatal loss.*®

Notably, afew modern datasets nuance the picture. Some
hospital cohorts emphasize complications with long cords
more than with short cords, which can dilute pooled estimates
when categories are combined; nevertheless, when short
cords are isolated, risk remains directionally adverse for
fetal distress, operative delivery, and depressed Apgar, in
agreement with our results. Similarly, antenatal coiling
studies sometimes find stronger associations with maternal
comorbidities (anemia, hypertension) than with parity or
age, mirroring our finding that comorbidities (but not parity)
were significantly associated.”

Overall, the convergence of our findings with at least ten
recent sources supports a coherent mechanistic and clinical
narrative: short umbilical cords, a downstream marker of
restricted fetal movement/space and atered cord vascular
remodeling, are independently associated with intrapartum
compromise (distress, higher cesarean), growth restriction/low
birth weight, depressed Apgar, greater need for NICU care,
and higher perinatal mortality. This body of evidence
reinforces our study’simplication that antenatal surveillance
for cord morphology (including coiling indices and
sonographic proxies of cord development) and heightened
intrapartum vigilance could help mitigate risk through earlier
recognition and timely intervention.

The findings of this study highlight the significant impact
of umbilical cord length variations on maternal and neonatal
outcomes. Short cords were associated with higher rates of
cesarean delivery (48.3%), fetal distress (27.6%), low birth
weight (41.4%), and NICU admissions (31.0%), whilelong
cords showed increased risks of intrapartum complications
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such as cord prolapse and abnormal |abor progression. These
results emphasize the importance of careful antenatal and
intrapartum monitoring, particularly when ultrasound or
clinical suspicion suggests abnormal cord length. Early
recognition may guide obstetricians in anticipating
complications, planning timely interventions, and ensuring
the availability of neonatal intensive care facilities.
Incorporating cord length assessment into routine prenatal
ultrasonography could serve as an additional tool for risk
stratification and perinatal outcome optimization.

This study has certain limitations. The relatively small
sample size, particularly in the long cord group (n = 10),
limits the generalizability of the findings. Umbilical cord
length was measured postnatally, which may have introduced
observer bias, as antenatal cord length estimation was not
performed. Being a single-center study, the results may not
fully reflect population-level variations in maternal and
neonatal outcomes. Additionally, other confounding factors
such as maternal comorbidities, nutritiona status, and genetic
influences on cord development were not explored. Future
multicenter studies with larger cohorts and antenatal cord
assessment are needed to validate these findings and provide
stronger evidence for clinical practice.

CONCLUSION

This study underscores the pivotal role of umbilical cord
length in shaping maternal and neonatal outcomes, with
both short and long cords contributing to distinct
complications during pregnancy and delivery. Short cords
were strongly linked with higher rates of cesarean delivery,
fetal distress, and NICU admissions, whereas long cords
were associated with intrapartum difficulties such as prolapse
and abnormal labor progression. These findings underscore
the importance of vigilant prenatal monitoring and
intrapartum preparedness, as early recognition of cord
abnormalities can facilitate timely interventions and enhance
perinatal outcomes. By drawing attention to a frequently
overlooked yet clinically significant factor, thisstudy provides
valuable insights for obstetric practice. It highlights the need
for further large-scale, multicenter research to strengthen
evidence-based strategies for optimizing maternal and
neonatal health.
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ABSTRACT

Objective: To assess the frequency of PDL-1 positivity in triple-negative breast carcinoma (TNBC) and correlate it with
the clinicopathological parameters.

Study Design and Setting: Cross-sectional study conducted at Histopathology Department of Rehman Medical Institute,
Peshawar.

Methodology: The study period was from September 2023 to October 2024. Biopsy specimen of 41 female patients
diagnosed with TNBC were received in the Histopathol ogy department. Specimens underwent eosin/hematoxylin staining
and immunohistochemistry analysis. Demographic and histopathological parameters were recorded and analyzed using
SPSS version 23.

Results: Mean age was 54.58(6.14) years, and the most common type of TNBC was invasive breast carcinoma of no special
typein 23(56.1%). Out of 41 specimens, we observed that stage N2 and stage T3 were the most prevalent as observed in
18(43.9%) and 19(46.3%) specimens respectively. Frequency of PDL-1 positivity was observed in 16(39.02%) with atrend
towards higher PDL-1 positivity observed in invasive ductal carcinoma of no special type and tumors exhibiting size of
>20mm. Lymphovascular invasion was seen in 17 (41.46%) out of which 09 (56.3%) were PDL-1 positive. Tumor-infiltrating
lymphocytes of the moderate category were significantly associated with PDL-1 positivity with a p-value of 0.024.

Conclusion: PDL-1 expression is observed in a substantial number (39.02%) of TNBC patients. Our research concludes
an important association between PDL-1 expression and tumor-infiltrating lymphocytes in TNBC which enlightens new
avenues for immunotherapy. This association may have profound implications in the future for prompt diagnosis and
targeted treatment.
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on healthcare system. Prevalence of triple-negative breast
carcinoma (TNBC) is around 15% with a recorded 5-year
survival of 8% to 16%. Expression of different receptorsis
a hallmark of various types of breast cancers. However,
TNBC isadigtinct type of breast cancer that does not express
receptors like estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor receptor (Her2).
Breast cancer is sub classified into four molecular types
based on genetic profiling. The four subtypes are Luminal
Type A and Type B, Her 2- Enriched subtype and Triple
Negative breast cancer (TNBC). Each subtype has its own
well established morphological, genetic and prognostic
characteristics. Immunohistochemical markers for Estrogen
receptor ER, Progesterone receptor PR and Human Epidermal
Growth Factor Recepter 2, i.e. Her2 are employed as
substitute for determining the class of breast cancer and the
use of these markers have been well established in clinical
practice. These markers al so Stratify the breast cancer patients
for viable therapeutic options based on presence or absence
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of each marker. These treatments include Anti endocrine
therapy and Anti- Her 2 agents for the Luminal category
and Her2 enriched breast cancersrespectively. Triple Negative
Breast Cancer is characterized by the immunohistochemical
absence of ER, PR and Her2 receptors. Genetically, the
TNBC ischaracterized by abasal like profile, with asignature
resembling the normally found basal myoepithelial cells of
the breast ductal elements. They are shown to express high
levels of Cytokeratin 5/6. The histological spectrum of
TNBC isvaried and includes Invasive mammary carcinoma
of no special type, medullary carcinoma, metaplastic
carcinomaand aso some low grade tumors of salivary gland
phenotype that occur in the breast namely, adenoid cystic
carcinoma and secretory carcinoma. The tumors of salivary
gland phenotype are distinct from the basal like tumors and
carry their own signature molecular profiles. Dueto adigtinct
nature of TNBC and the increased ability of cancerous cells
to mutate, the prognosis of TNBC is not very predictable.
Based on immunohistochemical analysis, breast cancers are
divided into certain types of which TNBC belongs to the
basal type which is due to a mutation of the breast cancer
gene (BRCA) 1 gene. Due to the intrinsic nature of TNBC
with absent expression of ER, PR, and HER2, treatment
options against the cancerous cells are limited and
conventional therapies for breast cancer that target the said
receptors become ineffectual. Furthermore, natural outcome
of thiscancer typeisdismal and is characterized by aggressive
course, with increased chance of recurrences and less than
ideal response to chemotherapy. Therefore, early detection
of TNBC may be helpful for timely intervention. Diagnostic
advancementsin the field of medical science have enabled
healthcare workers to use radiographic modalities or
immunohistochemistry for detecting cancers. Radiographic
investigations of cancers have therisk of radiation and may
result in false positive or false negative results.
Immunohistochemistry (IHC) is amore promising technique
that helpsin analyzing the histological characteristics of the
tumors and detection of tumor markers which may helpin
prognostication of the cancerous cells.

The available treatment options include cisplatin based
chemotherapy amongst others, but the prognosis and outcome
has remained dismal for TNBC patients. Immense breast
cancer research has become focused on exploring more
treatment options that can improve survival. In the world
of oncology, alot of interest has been established in the
niche of Immunotherapy. It essentially involves the
enhancement of body’s own immune system to overcome
and destroy the cancer cells. Programmed death ligand 1
(PDL1) isaprotein expressed in cancerous cells that binds
to programmed death protein PD1 and protects the cancerous
cells from the destruction by T-cells. The discovery of the
interaction between PDL1 and PD1 leading to antitumor
activity has led to evolutionary immunotherapies that aim
to inhibit these interactions. T lymphocytes are a key arm

of our immune system that is directly involved in anti-tumor
activity. PD1 is protein receptor that is expressed on the cell
membrane of T lymphocytes. This receptor allows the T
lymphocytes to recognize and participate in the destruction
of cancer cells. In contrast, Programmed Desath Ligand 1,
PDL-1, isaprotein expressed on tumor cellsthat binds the
PD1onT cells, essentialy blocking its effects of anti-tumor
activity. Thus, the cancer cells can bypass this immune
checkpoint and escape recognition and destruction by the
immune system. Tumors have been shown to harness this
pathway and overexpress PDL-1 on their cell surfaces to
escape the immune system. This tumor-Immune system
interaction pathway hasled to the discovery and devel opment
of Immunotherapy agents that target PDL-1 called Immune
Checkpoint Inhibitors. These Anti-PDL-1 agents block the
PDL-1 receptors on the tumors cells, allowing the T cells
to recognized and destroy the cancer. A considerable number
of studies have been underway to determine the PDL-1
expression in various tumors in order to determine their
suitability for Immunotherapy, especially the tumors that
haven't performed well under current available treatment
regimes. Determining the PDL-1 status of tumor cells has
been an object of many studies. PDL -1 Immunohistochemical
marker has emerged as a proven surrogate to determine its
expression. Several studies have been conducted to evaluate
the expression of growth factorsin TNBC. However, there
existsagap in research when assessing the relation of PDL 1
expression and its association with clinicopathological
parameters in TNBC. This research aims to assess PDL 1
expression in TNBC and its association with
clinicopathological parameters. In the future, our research
may prove helpful in predicting if the patients with TNBC
will likely benefit from PDL 1-directed immunotherapies.
Research on PDL1 in TNBC may pave the way to further
research for combination immunotherapies, progression of
disease, and recurrence of disease.

METHODOLOGY

After obtaining approval from the local ethical committee
of hospital, the cross-sectional study was conducted at
Rehman Medical Institute, Peshawar under ERC # RMI-
REC/Ethical Approvals/CPSP Synopsis/43 dated 06 Sep
2024 from 10 September 2023 through 10 October 2024.

Using a World Health Organization (WHO) sample size
calculator a sample size of n=41 was calculated with an
estimated prevalence of 12% TNBC when the power of
study was 95% with a 10% level of significance. Sampling
was conducted using non-probability convenient technique.

An informed consent was obtained from the participants
and biopsy pecimens of femal e patients of any age diagnosed
with triple-negative breast carcinomawere included in the
trial. Histotypes of TNBC included invasive ductdl carcinoma,
medullary carcinoma and metaplastic carcinoma. This
distinction was made to uniformize the differences in
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prognosis of various histological subtypes of TNBC such
asthose of sdlivary gland phenotype. Patientswere excluded
if male, inadequate biopsy specimen or diagnosed with low-
grade TNBC.

We included 41 specimens of biopsy-proven TNBC in our
study which were assessed by two different classified
pathologists for confirmation of diagnosis. Employing the
protocol of our laboratory eosin and hematoxylin staining
was performed. The size of the tumor, type of tumor, N-
stage, T-stage, lymphovascular invasion, and tumor-
infiltrating lymphocytes were assessed on the histological
exam and recorded. This was followed by application of
PDL-1 immunohistochemical marker after Heat Induced
epitope retrieval of the antigen. The PDL-1 antibody clone
utilized was Rabbit Monoclonal Primary Antibody PDL-1
(28-8) manufactured by Cell Marque. Immunohistochemistry
analysiswas done using lymph nodes as controls. Employing
a combined positive score (CPS) PDL1 expression was
assessed. Using the formula of the number of PDL1 staining
cells divided by the total number of viable tumor cells
multiplied by 100 was used. Tumors exhibiting a CPS score
of = 10 were recorded as PDL 1 positive while tumors with
aCPS score of < 10 wererecorded as PDL 1 negetive. Figure-
Il shows membranous staining in invasive carcinoma (CPS
> 10). A predesigned proforma was used for recording the
variables.

We used Statistical Package for Social Sciences (SPSS)
version 23 for data analysis. Quantitative variables like age
were computed using mean and standard deviation while
frequencies and percentages were computed for qualitative
variableslike metastasis, N-Staging, T stage, lymphovascular
invasion, tumor-infiltrating lymphocytes, recurrent Tumors.
For analysis of significance, a chi-square test was used for
categorical variables and a p-value of = 0.05 was taken as
significant.

RESULTS

We included 41 female patients in our study with a mean
age of 54.58 (6.14) years and the most common type of
TNBC wasinvasive breast carcinoma of no specia typein
23 (56.1%). Figure-l shows invasive breast carcinoma of
no specia type with high grade features. Out of 41 specimens,
18 (43.9%) had N2 stage on immunohistochemistry while
amajority of T3 stage was seen in 19 (46.3%) specimens.
We observed alow frequency of tumors with metastasesin
02 (4.9%) while 03 (7.3%) had recurrent tumors.
Demographic and baseline characteristics are shown in
Table-1. When CPS >10 was considered as PDL 1 positive
the frequency of PDL1 positivity was observed in 16/41
(39.02%). We concluded that invasive ductal carcinoma of
no special type and tumors with size > 20mm exhibited
higher PDL1 positivity without establishing a significant

Table-1: Demographic and baseline characteristics (n=41)

Variables Results
Agein yearsMean (S.D) 54.58(6.14)
Tumor sizen (%) <20mm 11 (26.8%)

° >20mm 30 (73.2%)
Invasive breast carcinoma no special type 23 (56.1%)
Type of tumor n(%) Invasive carcinoma with medullary features | 13 (31.7%)
M etaplastic carcinoma 05 (12.2%)
0,

Metastasisn (%) Yes 02 (4.9%)
No 39 (95.1%)

NO 03 (7.3%)

N-Stage n (%) N1 16 (39%)
N2 18 (43.9%)

N3 04 (9.8%)

T1 02(4.9%)

0,
T stagen (%) T2 16(39%)

T3 19(46.3%)

T4 04(9.8%)

0,
Lymphovascular invasion n (%) Present 17 (41.5%)
Absent 24 (58.5%)
Low 18 (43.9%)
Tumor-infiltrating lymphocytesn (%) | Moderate 19 (46.3%)

Marked 04 (9.8%)

0,

Recurrent tumor n (%) Yes 03 (7.3%)

No 38 (92.7%)
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Table-2: Clinicopathological characteristic of PDL 1 positive and PDL 1 negative TNBC (n=41)

PDL1 PDL1 p-valueusing
Parameters positive (n=16) | Negative (n=25)| chi square test
<20mm 06 (37.5%) 05 (20%) 0217
i i 0,
Tumor sizeinmm N (%) 5501m 10 (62.5%) 20 (80%) '
Invasive breast carcinoma of no special type | 11 (68.8%) 12 (48%)
Type of tumor n (%) Invasive carcinoma with medullary features | 04 (25%) 09 (36%) 0.390
M etaplastic carcinoma 01 (6.3%) 04 (16%)
0, 0,
Metastasisn (%) Yes 01(6.3%) 01 (4%) 0.744
No 15 (93.8%) 24 (96%)
NO 03 (18.8%) 0
n stage n (%) N1 05 (31.3%) 11 (44%) 0.136
N2 06 (37.5%) 12 (48%)
N3 02 (12.5%) 02 (8%)
T1 02 (12.5%) 0
0, 0,
T sagen (%) T2 06 (37.5%) 10 (40%) 0,086
T3 05 (31.3%) 14 (56%)
T4 03 (18.8%) 01 (4%)
Lymphovascular Present 09 (56.3%) 08 (32%) 0124
invasion n (%) Absent 07 (43.8%) 17 (68%) '
T filtrati Low 03 (18.8%) 15 (60%)
umor-infiltrating
lymphocytes n (%) M oder ate 10 (62.5%) 09 (36%) 0.024
Marked 03 (18.8%) 01 (4%)
Recurrent tumorsn (%) ves 01 (6.3%) 02 (8%) 0.834
*) 'No 15 (93.8%) 23 (92%) '

Figure-I: Invasive breast carcinoma of no special type with high
grade features

association. Tumors exh|b|t|ng N2 stage represented the
majority of the specimens 18/ 42 (42.86%) of which
12/18(48%) were PDL 1 negative. Tumors with T3 stage on
histological exam were observed in 19 (46.3%) specimens
(p-0.086). Lymphovascular invasion was seenin 17 (41.46%)
out of which 09 (56.3%) were PDL1 positive (p-0.124).
Tumor-infiltrating lymphocytes of the moderate category
were observed in 17(46.34%) specimens out of which 10
(62.5%) were PDL 1 positive with a p-value of 0.024. The
association of PDL-1 and clinico-pathological variablesis
shown in Table-2.

DISCUSSION
The cross-sectional study was conducted to assess PDL 1

Figure-11: PDL-1IHC showing membranous staining in invasive
carcr noma (CPS >10)

expression in TNBC and its association with
clinicopathological parameters. We concluded that the mean
age of patients diagnosed with TNBC was 54.58 (6.14) years
and the most common type of TNBC was invasive ductal
carcinoma of no special typein 23(56.1%). A similar cross-
sectional study revealed that the median age of patients with
TNBC was 47 (28-65) years. In comparison to our study,
in which the PDL1 positivity was seen in 16 (39%)
specimens, another study concluded that the frequency of
PDL 1 positivity was 29%.% In asimilar study the mean age
of patients with TNBC was found to be 53.23 (8.21) years
which was close to the mean age observed in our study. We
observed that PDL 1 positivity was higher in frequency 10
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(62.5%) for tumors with a size greater than 20 mm as
compared to 06 (37.5%) tumors with a size less than 20mm
however it did not reach asignificant level. A similar study
done by Dodukan R et al reveaed that the mean size of
TNBC tumor was 4.2(3.3cm) and the most common type
of TNBC wasinvasive breast carcinoma of no special type
observed in 42 (68.9%) of the patients with TNBC.
Association of PDL1 positivity and clinico-pathological
parameters revesl ed that there was no significant relationship
between PDL 1 positivity and the N-stage of the tumor. Most
of the tumors were found to have N2 stage on
immunohistochemistry observed in 18 out of 41(43.9%)
biopsy specimens. Similarly, no significant association was
observed between the T-stage of the tumor and PDL1
positivity. Similar results in concordance with our findings
were observed by Al-Jussani who found no significant
association between PDL 1 and clinicopathol ogical variables.
Our results showed only 2 out of 41 (4.8%) tumors having
evidence of metastasis without any significant association
with PDL 1 positivity. However, in contrast another cross-
sectional study revealed that PDL 1 positivity was higher in
breast tumors with evidence of metastasis as compared to
non-metastatic breast tumors. This may imply that in breast
tumors not specifically TNBC metastasis may be predicted
by PDL 1 overexpression. We observed that lymphovascular
invasion was seenin 17 (41.5%) specimens with 09 (56.3%)
PDL1 positive and 08 (32%) PDL 1 negative tumors (p-
0.124). A similar study revealed that the frequency of
lymphovascular invasion observed in TNBC was 74.2%
without any significant association with PDL1 positivity.

Immunohistochemistry of 41 specimens revealed that
moderate levels of tumor-infiltrating lymphocytes (TILS)
represented most tumorsi.e. 19 out of 41 specimens out of
which 10 (62.5%) were PDL1 positive with a p-value of
0.024. Tumor infiltrating lymphocytes imply the body's
protective response. They comprise of avaried population
of immune cells, predominantly including Lymphocytes,
which infiltrate the stroma associated with tumor or the
tumor cells directly. TILs can be regarded as an indicator
of host immune surveillance and its ability to mount an
immune response against the tumor. Observations have been
made about tumors which show abundant immune cell
infiltration may be more immunogenic and as aresult may
be more amenable to Immunotherapeutic agents. In many
studies, higher levels of tumor infiltrating lymphocytesin
Triple negative breast cancer has been associated with better
clinical outcomes including better overall survival. It has
also been proven as an independent factor in regard to
prognostication. The relationship between tumor infiltrating
lymphocytes and PDL-1 is complex and multi —directional.
The lymphocytesin tumor microenvironment release various
cytokines including Interferon Gammato enhance the anti-
tumor activity. These cytokinesin turn cause a reactionary
enhanced expression of PDL-1 by the tumor cellsin order

to evade that destructive immune activity and build immune
resistance. Conversely, tumors with intrinsically high
expression of PDL-1 receptors inherently sustain greater
levels of tumor immune cells, giving rise to aimmune —
inflamed phenotype. Thisintricate interplay between TILS,
Tumor microenvironment and PDL-1 on tumor cells helps
explain why tumors with high PDL-1 expression have
increased density of TILsand thisImmune— hot environment
of the tumor can betheided target for various Anti-immune
therapeutic agentsincluding Anti-PDL-1 agents.  We could
not continue to assess the overall survival. However, a
similar study on TNBC revealed that the presence of
infiltrating lymphocytes in the tumor was significantly
correlated with improved overall survival in patients with
TNBC. TILs signified the host protective environment
against the tumor and tumors exhibiting high TILs resulted
in significantly higher disease-free survival and overal
survival. In another research when TILs were categorized
into low and high, the percentage of TNBC exhibiting low
TIL count was 78.01% as compared to 21.9% of tumors
exhibiting higher numbers of TILs. Expression of PDL1
with TIL was significantly correlated with a p-value of <
0.001.

We could not record and follow up the patients for alonger
period of time to assess the prognosis and response to
treatment in our patients. With a relatively small sample
size and participants included from a single hospital may
lead to unreliable prediction about TNBC in people of
different regions. Since we have not recorded the mortality,
therefore a general statement about the survival rate in
different age groups was not possible. Additionally, PDL-
1 expression is known to be heterogeneous within a tumor
and tissue sampling may not be entirely representative of
tumor microenvironment. These limitations emphasize the
necessity of developing standardized protocols and further
studies should be underway utilizing complementary molec-
ular techniques for a more accurate assessment of the role
of PDL-1 and itsinteraction with tumor microenvironment.

In the arena of breast carcinoma, tumor-infiltrating lympho-
cytesand PDL-1 play asignificant rolein the prognostication
of the tumor. It can be used as an indicator to guide immu-
notherapies. Previous research indicates that assessment of
PDL-1 and TILs atogether may be beneficia in identifying
tumor-rich environments. Novel therapies are emerging that
may help target immune checkpointsand TILs playsacrucia
role in immunity against the tumor. Hence our study reveals
asignificant association between TILsand PDL-1-positivity
which may lead to delineating the treatment protocol of
TNBC, leading to better outcomes in the future.

CONCLUSION

PDL-1 expression is observed in a substantial number
(39.02%) of TNBC patients. Our research concludes an
important association between PDL-1 expression and tumor-
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infiltrating lymphocytes in TNBC which enlightens new
avenues for immunotherapy. This association may have
profound implications in the future for prompt diagnosis
and targeted treatment.
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ABSTRACT

Objectives: To determine the diagnostic accuracy of imprint cytology in identifying margin positivity in patients undergoing
breast-conserving surgery for breast cancer, using histopathology as the gold standard.

Study Design and Setting: This cross-sectional validation study was conducted in the Department of Surgery at Khyber
Teaching Hospital, Peshawar

Methodology: A total of 154 women aged 30-80 years diagnosed with malignant breast lumps and undergoing breast-
conserving surgery were enrolled using non-probability convenience sampling. Imprint cytology was performed intraoperatively
by pressing clean glass sides against the resected margins of the lumpectomy specimen. Slides were air-dried, stained with
hematoxylin and eosin, and examined microscopically. Final margin status was determined by histopathol ogical examination,
which served as the reference standard. Sensitivity, specificity, positive predictive value (PPV), negative predictive value
(NPV), and overall accuracy of imprint cytology were cal culated.

Results: The mean age of participants was 51.15 + 11.87 years. Imprint cytology demonstrated a sensitivity of 40.8%,
specificity of 78.3%, PPV of 61.7%, NPV of 60.7%, and overall diagnostic accuracy of 61.0% in detecting margin positivity.
The chi-sguare test showed a statistically significant association between imprint cytology and histopathology findings (p
= 0.010).

Conclusions: Imprint cytology provides arapid and economica method for intraoperative margin assessment during breast-
conserving surgery, particularly useful in resource-limited settings. However, its diagnostic reliability is operator-dependent
and requires standardization for broader clinical application.

Keywords: Biopsy, Breast Conservation, Breast Neoplasms, Diagnostic Accuracy, Histopathology, Intraoperative Care,
L umpectomy
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examination often reveals a palpable mass, sometimes
accompanied by skin dimpling or lymphadenopathy. Enlarged
axillary lymph nodes may signify regional or distant
metastasis.®

Early detection significantly improves the prognosis of
breast cancer. This can be achieved through awareness
campaigns promoting regular breast self-examinations and
timely clinica assessments of any suspiciouslesions. Imaging
techniques such as mammography and ultrasound, alongside
biopsy, are essential diagnostic tools.® However, the definitive
treatment of breast cancer often requires surgical excision
of the tumor.

Historically, mastectomy, the complete removal of the breast,
was the standard surgical approach. However, in recent
decades, the concept of breast-conserving surgery (BCS),
including lumpectomy followed by radiotherapy, has gained
momentum as an effective aternative for early-stage breast
cancer.” This shift reflects a growing demand for preserving
breast aesthetics and improving quality of life without
compromising oncological safety.®

One of the critical challenges in breast-conserving surgery
is ensuring compl ete tumor excision with negative surgical
margins. The presence of cancer cells at the resected margin
significantly increases the risk of local recurrence and may
necessitate additional surgery.® Thus, intraoperative
assessment of margin status is vital to reduce reoperation
rates and enhance trestment outcomes. However, determining
margin status during surgery can be technicaly difficult
without reliable, rapid, and cost-effective diagnostic tools.

Imprint cytology has emerged as a promising technique for
intraoperative margin assessment. The method involves
pressing freshly excised tissue onto a glass slide to transfer
cells, which are then stained and evaluated microscopicaly.
This approach is less expensive, faster, and more
straightforward compared to frozen section analysis, which
iscurrently considered the gold standard. In astudy evauating
imprint cytology, sensitivity and specificity were reported
as 80.0% and 85.0%, respectively, with a high negative
predictive value (NPV) of 97.0%.% These results indicate
its potentia utility in confirming clear margins during surgery,
thereby minimizing the need for repeat procedures.
Another study involving 522 patients reported that imprint
cytology identified 26.1% of patients as margin-positive
and 73.9% as margin-negative. However, imprint cytology
was glightly less accurate than frozen section analysis,
particularly in terms of false-positive rates, which were
reported to be as high as 13.4%. Nevertheless, the false-
negative rate was remarkably low at 0%. Moreover, when
combined with frozen section analysis, the false-positive
rate decreased significantly to 2.5%, suggesting that the
integration of both techniques might offer a balanced
approach in clinical practice.*?

Despiteits promising profile, imprint cytology isunderutilized

in many clinical settings, particularly in low-resource regions.
One significant limitation in adopting imprint cytology more
broadly isthe variability in its diagnostic accuracy reported
across different international studies. These differences may
stem from variationsin technique, interpretation, and patient
demographics, thus limiting the generalizability of existing
findings.

The rationale of this study stems from the observed gap in
the literature regarding the diagnostic accuracy of imprint
cytology for intraoperative margin assessment in breast-
conserving surgeries, especialy in local contexts where
advanced pathology facilities may not be readily available.
Understanding the reliability of imprint cytology in these
settingsis critical to optimizing surgical decision-making,
improving patient outcomes, and reducing the need for
secondary procedures. Therefore, this study aimed to
determine the diagnostic accuracy of imprint cytology in
identifying margin positivity in patients undergoing breast
conservation surgery.

METHODOLOGY

This cross-sectional validation study was conducted at the
Department of Surgery, Khyber Teaching Hospitdl, Peshawar,
over a period of six months from 1st October 2024 to 31st
March 2025. Before initiating the study, ethical clearance
was obtained from the Institutional Research and Ethical
Review Board (IREB) of Khyber Medicd College, Peshawar,
under approval number 714/DME/KMC, dated 19"
September, 2024.

The sample size was calculated using a sensitivity and
specificity-based formula, assuming an anticipated breast
cancer prevalence of 40.0%, asendgitivity of imprint cytology
at 80.0%, a specificity of 85.0%, amargin of error of 10%,
and a 95% confidence level.** A total of 154 participants
were included in the study.

Patients were recruited from the indoor surgical department
using anon-probability convenient sampling technique. The
study population included women aged between 30 and 80
years, diagnosed with malignant breast lumps and scheduled
for breast-conserving surgery (lumpectomy). \Women were
excluded from the study if they had received neoadjuvant
chemoradiotherapy, underwent intraoperative conversion to
non-conservative surgery, had a recurrent breast lump,
secondary lesions in the breast, or evidence of distant
metastasis. The diagnosis of breast cancer was confirmed
preoperatively through fine-needle aspiration cytology
(FNAC) or core needle biopsy. Malignancy was identified
based on cytological criteria, including increased nucleus-
to-cytoplasm ratio, cellular atypia, hyperchromasia, and
nuclear irregularities.

During surgery, imprint cytology was performed
intraoperatively. Clean glass slides were gently pressed
against the anticipated surgical margins of the excised
lumpectomy specimen. The number of slides used was

JBUMDC 2025;15(4):432-438

Page-433



Diagnostic Accuracy of Imprint Cytology in Determining Margin Positivity in Patients Undergoing Breast Conservation

determined by the operating surgeon. The slides were air-
dried, stained with hematoxylin and eosin (H&E), and
examined immediately by a consultant histopathol ogist
under alight microscope. If malignant cells were seen on
imprint cytology, the margin was labeled as positive; if no
malignant cells were observed, the margin was considered
negative. After margin clearance was confirmed, the
lumpectomy specimen was sent to the hospital’s pathol ogy
lab for histopathological examination, which served asthe
gold standard for determining margin status.

All participants provided written informed consent before
inclusion in the study. Baseline demographic and clinical
parameters were documented using a structured proforma.
Theseincluded patient age (in years), body massindex (BMI
in kg/m?), side of the affected breast, involved quadrant,
lump size (in centimeters), duration of symptoms (in weeks),
menopausal status (pre- or post-menopausal), and history
of ora contraceptive pills (OCPs), hormone replacement
therapy (HRT), and comorbidities such as diabetes mellitus
and hypertension.

After surgery, the results of imprint cytology were compared
with the histopathology findings of the surgical specimen
to determine the diagnostic accuracy of imprint cytology in
detecting margin positivity. The outcomes of interest included
sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV).

All collected data were entered and analyzed using SPSS
version 26. Descriptive statistics were applied to compute
means and standard deviations for continuous variables and
frequencies with percentages for categorical variables.
Inferential statistics included the generation of 2x2
contingency tables to compare imprint cytology with
histopathological results. Diagnostic accuracy metrics such
as sensitivity, specificity, PPV, and NPV were calculated
accordingly. In addition, effect modifiers such as age,
menopausal status, lump size, and presence of comorbidities
were controlled through stratification, and post-stratification
analyses were conducted to assess their impact on diagnostic
performance.

RESULTS

The study included atotal of 154 women with a mean age
of 51.15 + 11.87 years. Most participants were above 50
years of age (51.3%), while 48.7% were aged 50 or below.
The mean BMI was 23.83 * 2.64 kg/m?, with 51.9% of
participants having a BMI of 24.0 or below. The average
duration of symptoms was 6.16 + 2.84 weeks, and the
majority (63.0%) presented within six weeks of symptom
onset. Post-menopausal women comprised 63.0% of the
cohort, while 37.0% were pre-menopausal. In terms of parity,
53.2% were nulliparous and 46.8% were multiparous.
Comorbid conditions were common; 27.9% of participants
had diabetes mellitus, and 33.8% had hypertension. A positive
family history of breast cancer was reported in 23.4% of

the cases. Regarding hormonal factors, 22.1% of participants
had ahistory of oral contraceptive pill (OCP) use, and 13.6%
reported hormone replacement therapy (HRT) use. Asfor
the side of involvement, 46.1% had lumpsin the right breast,
45.5% in the left, and 8.4% had bilateral breast involvement.
Hormone receptor statuswas positivein 53.9% of participants
and negative in 46.1%. (Table 1) Among the 154 patients
assessed, imprint cytology was positive for malignant cells
in 46.1% of the cases, while 53.9% were negative.
Histopathological examination, considered the gold standard,
confirmed margin positivity in 30.5% of the specimens,
whereas 69.5% were margin-negative. (Table 2)

By comparing imprint cytology with histopathology, the
gold standard, revealed asensitivity of 40.8% and a specificity
of 78.3%. The positive predictive value (PPV) was calcul ated
at 61.7%, while the negative predictive value (NPV) was
60.7%. The overall diagnostic accuracy of imprint cytology
in detecting margin positivity was found to be 61.0%. The
association between imprint cytology results and
histopathological findings was statistically significant, as
indicated by a chi-square test with a p-value of 0.010.

The stratified analysis revealed notable variability in the
diagnostic performance of imprint cytology across different
clinical and demographic subgroups. Age-wise, diagnostic
accuracy was relatively better in women aged over 50 years
compared to those 50 or younger, indicating age-related
tissue and cellular changes may influence interpretation.
Participants with a BMI =24.0 exhibited higher sensitivity
and predictive values, suggesting leaner patients may offer
better-quality specimensfor cytological evaluation. In terms
of menopausal status, pre-menopausal women showed higher
specificity and positive predictive values compared to post-
menopausal women, which may reflect hormonal influences
on tissue morphology. Nulliparous women demonstrated
dightly better diagnostic accuracy than multiparous women.
Lateralization of the lesion also influenced results, with
right-sided tumors yielding higher specificity and PPV
compared to left or bilateral lesions, while imprint cytology
performed poorest in bilateral cases.

Patients without a history of oral contraceptive or hormone
replacement therapy showed notably higher specificity and
PPV, suggesting less hormonal influence on cellular features
that could mimic atypia. Additionally, better performance
was observed in hormone receptor-positive tumors compared
to receptor-negative ones, likely due to more distinct
cytological featuresin these cases. Overall, imprint cytology
demonstrated variable sensitivity and specificity depending
on patient and tumor characteristics, emphasizing the need
to consider individual clinical profiles when interpreting
intraoperative cytology results. This stratified analysis
highlights the importance of tailored clinical application
and further supports the need for standardization and expertise
in utilizing imprint cytology effectively. (Table 4)
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DISCUSSION

In the present study, the mean age of participants was 51.15
+ 11.87 years, with the magjority being older than 50 years.
This age distribution reflects the global epidemiological
trend where breast cancer risk significantly increases after
the fourth decade of life, which also serves as arationale
for theinitiation of breast cancer screening protocolsin most
countries. Our findings are comparable to those reported by
Yadav et a., who documented a mean age of 48.1 + 10.6
years, with most participantsin their sixth decade.®* Similarly,
Ashref et a. reported that 63.3% of their patients were above
the age of 50 years, and Hashmi et a. observed amean age
of 53.4 + 12.4 years.** *® These findings reinforce the well-
established association between advancing age and the
incidence of breast cancer. However, in contrast to our
results, astudy by Vinod K et a. reported a younger cohort,
with most participants between 40 and 50 years of age.*
Thisdiscrepancy could be attributed to differencesin selection
criteriaand regional patient demographics.

Regarding body mass index (BMI), approximately half of
the participantsin our study had values exceeding the healthy
range. Ashraf et a. similarly reported amean BMI of 25.75
kg/m2 among breast cancer patients.* In a broader
epidemiological study by Lofterod et al., 30.7% of patients
with breast cancer were found to be living sedentary lifestyles,
and 34.3% were overweight or obese.’” Obesity is awell-
recognized modifiablerisk factor for breast cancer, especialy
in post-menopausal women, and is believed to increase
breast cancer risk by approximately 1.33 times.® Nonetheless,
the relationship between elevated BMI and breast cancer
risk is complex and can be influenced by various factors
including menopausal status, hormone levels, and genetic
predisposition.

The mgjority of our study population was post-menopausal,
consistent with global trends. A study conducted in India
found that 52.0% of breast cancer patients were post-
menopausal .”® The higher prevalence of breast cancer in
post-menopausal women isthought to be related to hormonal
imbalances, prolonged estrogen exposure, and age-related
cellular changes.’?

When eva uating the diagnostic accuracy of imprint cytology
for intraoperative margin assessment, we observed a
sengitivity of 40.8%, specificity of 78.3%, positive predictive
value (PPV) of 61.7%, and negative predictive value (NPV)
of 60.7%. The overall accuracy was 61.0%. These values
suggest moderate diagnostic utility, with relatively better
performance in ruling out margin positivity than confirming
it. Comparatively, Vinod et a. reported significantly higher
sensitivity and specificity of 91.6% and 100.0%,
respectively.’® Yadav et a., in their study focusing on sentinel
lymph node evaluation, al so reported high diagnostic values
with 87.5% sensitivity and 100.0% specificity.*® In contrast,
our results are more aligned with those reported by Ahuja

Table 1. Descriptive Statistics and Baseline Sociodemographic and

Clinical Parameters of the Study Cohort (n = 154)

Parameter Category Mgef:\mt)/SD
Age (years) — 51.15+ 11.87
=50 75 (48.7%)
> 50 79 (51.3%)
BMI (kg/m?) — 23.83+ 264
=240 80 (51.9%)
>24.0 74 (48.1%)
Duration of — 6.16+2.84
Symptoms (weeks) =6 97 (63.0%)
>6 57 (37.0%)
Menopausal Status Pre-menopausal 57 (37.0%)
Post-menopausal 97 (63.0%)
Parity Nulliparous 82 (53.2%)
Multiparous 72 (46.8%)
Diabetes Méllitus (DM) | Yes 43 (27.9%)
No 111 (72.1%)
Hypertension (HTN) Yes 52 (33.8%)
No 102 (66.2%)
Family History of Positive 36 (23.4%)
Breast Cancer Negative 118 (76.6%)
OCPUse Yes 34 (22.1%)
No 120 (77.9%)
HRT Use Yes 21 (13.6%)
No 133 (86.4%)
Laterality of Lump Right 71 (46.1%)
Left 70 (45.5%)
Bilateral 13 (8.4%)
Hormone Receptor Positive 83 (53.9%)
Status Negative 71 (46.1%)

Table 2. Imprint Cytology and Histopathology Findings of the
Study Cohort (n = 154)

Outcome Variable | Category n (%)

Imprint Cytology | Positive | 71 (46.1%)
Negative | 83 (53.9%)

Histopathology Positive | 47 (30.5%)
Negative | 107 (69.5%)

Table 3. Diagnostic Accuracy of Imprint Cytology Against
Histopathology as Gold Standard (n = 154)

Histopathology| Imprint Positive| Imprint Negative| Total
Positive 29 (61.7%) 18 (38.3%) 47

Negative 42 (39.3%) 65 (60.7%) 107
Total 71 (46.1%) 83 (53.9%) 154

Diagnostic Accuracy Measures:
Sensitivity: 40.8%, Specificity: 78.3%
Positive Predictive Value (PPV): 61.7%
Negative Predictive Value (NPV): 60.7%

Overall Accuracy: 61.0%, Chi-square test: p = 0.010
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Table 4. Stratified Analysis of Diagnostic Accuracy of Imprint Cytology by Clinical and Demographic Variables Using
Histopathology as Gold Standard (n = 154)

Imprint
Total
+ve -ve
o | e Ve | 136849 | 6@Le% | 19(100%) | Sen=351% Sp=842%
Age (e e | 24(429%) | 32(57.1%) | 56 (100%) | PPV=68.4%, NPV=57.1%
o0 | e |7Ve [ 166710 | 12(429%) | 28(100%) | Sen=47.0% Sp=733%
e | 18(353%) | 33(64.7%) | 51(100%) | PPV=57.1%, NPV=64.7%
io | e |7Ve [ 20(690%) | 9(3LO0%) | 29(100%) | Sen=48.1% Sp=76.9%
BM 1 g e | 21(a12%) | 30(588%) | 51(100%) | PPV=68.9%, NPV=58.8%
oio | e |2ve | 9(500% | 9(50.0%) | 18(100%) | Sen=300% Sp=79.5%
e | 21(375%) | 35(625%) | 56 (100%) | PPV=50.0%, NPV= 62.5%
e | e |7ve [10(769%) | 3(231%) | 13(100%) | Sen=40.0%,Sp=90.6%)
Meno-pause e | 15(34.1%) | 29 (65.9%) | 44 (100%) | PPV=76.9%, NPV= 65.9%
Tve | 19(559%) | 15(44.1%) | 34 (100%) | Sen=41.3%, Sp=70.5%,
Post | HIP I 7 (a2.0%) | 36(57.1%) | 63 (100%) | PPV=55.8%, NPV=57.1%
| e v [ 17(654%) | 9(346%) | 26(100% | Sen=44.7% Sp=795%
parity e | 21(375%) | 35(625%) | 56 (100%) | PPV=65.3%, NPV= 62.5%
) Tve | 12(57.1%) | 9(42.9%) | 21(100%) | Sen=36.6%, Sp=76.9%,
Multi - HIP 21 (a12%) | 30 (58.8%) | 51(100%) | PPV=57.1%, NPV=58.8%
. Tve | 16(72.7%) | 6(27.3%) | 22 (100%) | Sen=40.0%, Sp = 80.6%,
Right | MR e T 22 @0.0% | 25(10%) | 49 (100%) | PPV=72.2%, NPV=510%
ity | Let | e Y| 13691%) | 009 | 22(100%) | Sen=464% Sp=785%
e | 15(3L.3%) | 33(68.8%) | 48(100%) | PPV=59.0%, NPV= 68.7%
. Tve | 0(00%) | 3(1000%) | 3(100%) | Sen=0.0%, Sp=70.0%,
Bilateral | HIP I = 30006 | 77009 | 10(100%) | PPV=0.0%, NPV=70.0%
tve | 7(438%) | 9(5635) | 16(100%) | Sen=538%, Sp=57.1%,
ves | K T 5 (3% | 12(66.7%) | 18(100%) | PPV=43.7%, NPV= 66.7%
OCPs Ve | 22(71.0%) | 9(20.0%) | 3L(100%) | Sen=37.9%, Sp=85.4%,
No | P I e 36 (40.0%) | 53 (59.6%) | 89 (100%) | PPV=70.9%, NPV=50.5%
Ve | 3(250%) | 9(750%) | 12(100%) | Sen=50.0%, Sp=40.0%,
ves | R T3 @a%) | 666.7% | 9(100%) | PPV=25.0%, NPV=66.7%
HRT Tve | 26 (743%) | 9(25.7%) | 35(100%) | Sen=40.0%, Sp=86.7%,
No | HIP 39 (39.8%) | 59(60.2%) | 98 (100%) | PPV=74.29%, NPV= 60.2%
e | vop Ve [ 16G27%) | 6(273%) | 22(100%) | Sen=372% Sp=850%
e | 27(443%) | 34(55.7%) | 61(100%) | PPV=T72.7%, NPV=557%
Receptors tve | 13(520%) | 12 (48.0%) | 25(100%) | Sen=46.4%, Sp=72.0%,
Ve | WP e 15 (32.6%) | 31(67.4%) | 46 (100%) | PPV=52.0%, NPV= 67.3%

et a., who observed a sensitivity of 45.3% and specificity
of 60.0%.%° Similarly, Nikhat AF also reported findings close
to our study, highlighting the variable diagnostic performance
of imprint cytology in different settings.*® Maloney et al.
reported higher accuracy metrics, with asensitivity of 72.0%
and specificity of 97.0%, which again underscores the
variability depending on technique, operator expertise, and
patient characteristics.®

One of the key advantages of imprint cytology liesin its

rapid turnaround time and ease of use during surgery, making
it apractica intraoperative tool. However, its effectiveness

is highly operator-dependent, and accurate interpretation
requires substantial expertise in differentiating atypical from
malignant cells. Errors may arise due to cautery artefacts,
poor staining, suboptimal drying, or sampling from necrotic
or fibrotic areas. These technical limitations can affect the
reliability of results and partialy explain the relatively lower
diagnostic accuracy observed in our study.

The application of imprint cytology is not restricted to breast
cancer surgery. Tambane et a. demonstrated its utility in
assessing surgical marginsin cancers of the skin, oral cavity,
and colon, reporting a combined sensitivity and specificity
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of 46.15% and 86.6%, respectively.”* Furthermore, Hashmi
et a. evaluated imprint cytology for axillary lymph node
metastases in breast cancer and reported an accuracy of
83.7%, which, although lower than that of frozen section
analysis, was still acceptable in resource-limited settings.™®
However, when it came to the detection of micrometastasis
and macrometastasis, cytology was found to belessreliable.

In short, while imprint cytology provides a practical and
cost-effective option for intraoperative margin assessment
in breast-conserving surgery, its diagnostic accuracy can be
influenced by several technical and biological factors. It
may serve as auseful adjunct in settings where frozen section
is not feasible, but caution should be exercised when
interpreting borderline or ambiguous findings. Further
training of personnel, standardization of procedures, and
integration with other diagnostic modalities may help enhance
itsclinical utility.

Thefindings of this study hold important clinical relevance,
particularly in low-resource settings where access to
intraoperative frozen section analysis is limited. Imprint
cytology presents as a cost-effective, rapid, and simple
method for evaluating surgical margins during breast-
conserving surgery. ltsreal-time applicability alows surgeons
to make immediate intraoperative decisions about margin
re-excision, potentially reducing the need for second surgeries
and minimizing psychological and physical burden on
patients. While the sensitivity observed in this study was
relatively low, the moderate specificity and acceptable
negative predictive value suggest that imprint cytology may
be useful in ruling out margin positivity in selected cases.
In addition, the procedure does not require specialized
cryostat equipment, making it ideal for routine surgical
practicein secondary care hospitalsand periphera ingtitutions.
When used by trained cytopathologists, and in conjunction
with preoperative imaging and clinical assessment, imprint
cytology can serve as avaluable adjunct to surgical decision-
making and improve oncologic outcomes in breast cancer
care.

Despite its potential, this study had several limitations that
must be acknowledged. First, the relatively low sensitivity
of imprint cytology observed in our results may have been
influenced by operator-dependent variability in sample
collection, staining technique, and microscopic interpretation.
The accuracy of imprint cytology is highly reliant on the
cytopathologist’s experience and may vary significantly
across institutions. Second, artefacts introduced during
cauterization and inadequate drying or staining of slides can
impair cellular visualization and contribute to fal se negative
or false positive results. Third, the study employed a non-
probability sampling technique and was conducted at a
singletertiary care center, which may limit the generalizability
of the findings to broader populations. Additionally, the
relatively small sample size and lack of comparison with
frozen section or molecular methods may have impacted

the comprehensive evaluation of imprint cytology’s diagnostic
performance. Finally, the study did not assess interobserver
variability, which is an important consideration in cytological
interpretation. Future multicenter studieswith larger cohorts
and standardized protocols are recommended to validate
thesefindings and explore the integration of imprint cytology
with other intraoperative diagnostic tools.

CONCLUSION

In conclusion, imprint cytology offersapractical, rapid, and
economical intraoperative technique for margin assessment
in breast-conserving surgery, especially in settings where
frozen section is unavailable. Although the sensitivity
observed in this study was modest, its reasonable specificity
and negative predictive value highlight its potential role as
a supportive diagnostic tool in guiding real-time surgical
decisions. Its simplicity, cost-effectiveness, and adaptability
to resource-constrained environments make it a valuable
adjunct in the surgical management of breast cancer.
However, the effectiveness of imprint cytology remains
heavily dependent on operator expertise and standardized
techniques. Integrating this method with clinical, radiological,
and histopathological assessments may enhance its utility
in reducing reoperation rates and improving patient outcomes.
Further large-scale, multicenter studies are warranted to
validate its diagnostic reliability and establish its role
alongside existing intraoperative modalities.
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ABSTRACT

Objective: To evaluate the impact of a one-year blended learning program on academic achievement and self-assessed
confidence among postgraduate Family Medicine students in Pakistan.

Study design and setting: A retrospective analysis conducted at a public sector Pakistani university.

M ethodology: Data from 20 students who completed a six-module Family Medicine certificate program (2022—2024) were
analyzed. Each module included a 15-item multiple-choice pre- and post-test and a self-assessment of confidence level
using athree-point scale. The Wilcoxon Signed Rank Test compared pre- and post-test scores, while frequency distributions
examined changes in self-assessed confidence.

Results: Mean test scores increased significantly from 8.1 + 3.2 to 11.3 + 3.8 (p<0.001). Self-assessed confidence levels
rose markedly: the proportion of students reporting comfort increased from an average of 16% pre-module to 54% post-
module, while discomfort decreased from 12% to 2%. |mprovements were consistent across most modules, though Module
2 showed a smaller, non-significant gain.

Conclusions: Blended learning significantly enhances academic performance and self-assessed confidence in postgraduate
Family Medicine education. These parallel improvements suggest the approach effectively bridges theoretical knowledge
and professional confidence, supporting its adoption in specialized medical training programs. The findings underscore
blended learning’s potential to address both cognitive and affective learning domains simultaneously.

KEYWORDS: Education, Family Practice, Self-assessment, Medical, Graduate
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INTRODUCTION physical class. On the other hand, asynchronous sessions

Educational institutions use a variety of teaching methods ~ d0 not require all students to be present simultaneously and
depending on their specific circumstances, including ~ Communication can occur a different times, such asthrough
traditional and online methods. Traditional methods, like ~ discussion boards and recorded sessions.” Blended learning
lectures and text books, are very commonly used inmany ~ conceptuaizeslearning as an ongoing process than asingle
colleges and universities. However, online methods, such ~ ime event thus motivates students to learn and be engaged

as virtual classrooms and interactive videos, are becoming  €ven outside the classroom.” Learners get the benefit of
progressively prevalent due to their flexibility and increased flexibility which allows them to access the internet

accessibility.* Blended learning includes combination of ~ and work on the course material whenever and wherever
online learning and face-to-face learning.2® Onlineleaning ~ they prefer.” Blended learning is innovative because it
includes synchronous and asynchronous components. combines the strengths of both traditional face to face
Synchronous sessions contain real-time communication  (€aching and latest online modes which creates a dynamic
where all learners are present at the same time, such asin and compliant learning environment. It resultsin active and
alive video conference or chat. This permits for feedback ~ More personalized learning active |earming by encouraging

and interaction among participants at the same time like a students to engage with course content through a variety of
interactive formats, such as live discussions, assignments,
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and digital simulations, rather than passively receiving
information thereby enhancing student engagement which
helps them become independent learners and promotes
autonomous learning.®® Self-assessment is a process of
formative assessment during which students reflect on and
evaluate the quality of their work and learning, and identify
strengths and weaknesses in their work and revise
accordingly.**° Research has shown that self-assessment is
avaluable component of the learning process, as it enables
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learners to recognize their current level of understanding
and identify areas that require further improvement. This
reflective awarenessfostersintring c motivation and facilitates
deeper, ongoing learning by helping students focus on their
individual educational needs and set specific goals for
improvement. By taking ownership of their learning through
self-assessment, students become more engaged and
empowered in their academic journey. Additionally, self-
assessment lets teachers to better modify their coaching to
meet the unique needs of each student, ultimately leading
to more successful learning outcomes.***? Postgraduate
Family Medicine training requires the integration of
theoretical knowledge, practical skills, and professional
confidence to deliver comprehensive, patient-centered care.
Recent systematic reviews have confirmed that blended
learning can significantly enhance knowledge acquisition,
skill performance, and learner engagement compared to
traditional teaching methods.™ * In Pakistan, this approach
has been shown to address barriers related to time, location,
and faculty availability, while maintaining educational
quality.’>*® Despite these advantages, Family Medicine as
a discipline in Pakistan remains underdevel oped, with a
shortage of structured training programs and qualified family
physicians. Geographic constraints and heavy clinical
workloads further limit opportunities for interactive, learner-
centered teaching.15 Hence, this study intended to evaluate
the impact of a one-year blended learning program on
academic achievement and self-assessed confidence among
postgraduate Family Medicine students in Pakistan. By
investigating dual results across six distinctive modules, this
study provides broad insights into the effectiveness of
blended learning approach in postgraduate medica education.
The significance of blended approach liesin its potential to
strengthen the Family Medicine workforce by producing
graduates who are not only knowledgeable but also confident
in applying their skillsin real-world primary care settings.
METHODOLOGY

After ethical approval from the University’s Ethical Review
Committee (JSMU/IRB/2024/890), this retrospective study
was conducted from March to April 2025. A pre-existing
data of 20 participants were drawn from postgraduate Family
Medicine students who were formaly enrolled in the blended
certificate program between 2022 and 2024. Only those who
successfully completed all six modules and had both pre-
and post-test scores, dong with self-assessment data available
in the learning management system, were included in the
analysis. Students who did not complete the program
requirements or had missing assessment data were excluded
from thefina dataset. The programisdivided in six modules
of equal duration. The six modules covered core topicsin
Family Medicine progressing from foundational concepts
to more specialized areas of practice. The online components
were delivered through a learning management system
(MOODLE) and included asynchronous activities like

recorded lectures, discussion forums, supplementary reading
materials and synchronous sessions were conducted via
zoom once weekly. Students could access online materials
at their convenience throughout the duration of program. In
this study, two primary outcome variables were assessed:
academic achievement and self-assessed confidence.
Academic achievement was measured through module-
specific formative assessments consisting of 15 multiple-
choice questions (M CQs) developed by subject experts and
validated for content relevance and clarity. A test blueprint
was developed to ensure alignment of items with module
learning outcomes and cognitive levels. Reliability was
assessed using Cronbach’s alpha for each module, and item
analysis (difficulty and discrimination indices) was conducted
to evauate question quality. Each student completed a pre-
test prior to the start of a module and a post-test upon its
completion. Scores were recorded as the number of correct
responses out of 15, with higher scores reflecting greater
knowledge acquisition. Self-assessed confidence was
measured using a structured three-point Likert-type scale
administered before and after each module. Students rated
their comfort level with the module content as* comfortable,”
“moderately comfortable,” or “uncomfortable.” These
responses were coded as A, B, and C respectively, and
analyzed as categorical datato capture shiftsin perceived
confidence. Data of students with complete pre/post test
scores and pre/post self-assessed form with comfort level
was extracted from learning management system and entered
in spss version 24. Since the data did not follow a hormal
distribution, non-parametric tests were employed. The
Wilcoxon Signed Rank Test was used to compare pre-test
and post-test scores for each module and overall. For self-
assessment data, frequency distributions and percentages
were calculated to determine shiftsin comfort levels before
and after each module. Statistical significance was set at p
< 0.05.

RESULTS

A total of 20 postgraduate students were included in the
analysis. Blueprinting confirmed that all items mapped
appropriately to intended outcomes and cognitive levels.
Cronbach’s alpha values ranged from 0.72 to 0.88 across
modules, indicating acceptable to good reliability. Item
analysis showed that most items had difficulty indices
between 0.35 and 0.75 and discrimination indices above
0.20, supporting the overall quality of the assessments. The
mean pre-test score across all modules was 8.1 + 3.2 which
increased to 11.29 + 3.76 in the post-test. Thisimprovement
was statistically significant (p < 0.001). Module wise
improvement from pretest to post test for all modulesis
shown in Table 1. In terms of self-assessed confidence,
Figure 1 shows a comparison of postgraduate students'
comfort level prior to and subsequent to the completion of
each of the six modules in a blended one-year Family
Medicine program. In all modules, an observable trend is
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theincreased proportion of studentswho evaluated themselves
as comfortable (A) upon completion of the modules. For
example, during Module 1, the rate of students feeling at
ease improved from 24.8% pre-module to 57.69% post-
module. This same pattern exists among other modules—
Module 2 rose from 14.7% to 58.25%, Module 3 from 15.3%
to 54.27%, Module 4 from 10.3% to 49.17%, Module 5
from 10.0% to 56.88%, and Module 6 from 14.5% to 54.12%.

On the other hand, the percentage of students who graded
themselves as not comfortable (C) fell enormoudly after the
module. It fell from 14.6% to 1.54% in Module 1, and in
some modules (3 and 5), it was 0%. The declining pattern
indicates that the program improved students' self-assessed
confidence. The proportion of students who were moderately
comfortable (B) decreased or had arelatively stable trend,
which suggests that most students moved away from
uncertainty towards being more confident after instruction

Table 2 shows the outcome of the Wilcoxon Signed Rank
Test on the paired pre and post formative assessment scores
of postgraduate students in a blended Family Medicine
program. The non-parametric test was employed to determine
the significance of differencesin students' performance prior
to and following each module. Thefindingsrevea agenera
trend of improvement in all modules, with the proportion
of positive ranks (representing score increases) significantly
greater than negative ranks (representing decreases).

DISCUSSION

Our findings demonstrate significant improvementsin both
academic achievement and self-assessed confidence levels
among postgraduate Family Medicine students who

learning in health education.” Their analysis of 56 studies
with 9,943 participants showed a standardized mean
difference of 1.07 (95% Cl 0.85to 1.28) in favor of blended
learning, which supports our findings of significant
improvementsin formative assessment scores. The notable
increase in self-assessed comfort levels across all modules,
with the percentage of students feeling comfortable rising
substantially (e.g., from 24.8% to 57.69% in Module 1),
reflects the positive impact of the blended learning approach
on students' perceived confidence. This aligns with recent
research which found that studentsin a blended learning
medical nutrition course demonstrated significantly higher
self-efficacy, particularly in organizing study plans,
participating in interactive learning activities, and applying
course knowledge compared to those in atraditional learning
environment.®® Our study found significant improvements
in formative assessment scores across most modules, with
the overall mean score increasing from 8.1 + 3.2 to 11.29
+ 3.76 (p<0.001). A recent research comparing blended
learning to traditional on-siteinstruction in medical genetics
education found that blended learning led to higher overall
final grades and better exam scores.”® A notable finding in
our study is the parallel improvement in both academic
achievement and self-assessed confidence levels. This
relationship suggests that as students gain knowledge and
skills through blended learning, their confidence in their
abilities also increases which is supported by evidence that
self-assessment promotes metacognitive awareness and

Table 2: Ranks of Wilcoxon Signed Rank Test of Pre and Post
Score

participated in the blended learning program. These results Module N

align with existing evidence in the literature that supports Negative Ranks | 14

the efficacy of blended learning approaches in medical Overal | Post- Pre | Positive Ranks | 94

education. A systematic review and meta-analysis by Liu et Ties 11

al. found that blended learning consistently demonstrated Negative Ranks | 1

better effects on knowledge outcomes compared to traditional Module 1 | Post - Pre [ Positive Ranks | 17

Table 1: Paired Statistics of Pre and Post Score Ties 1

Module N Mean+ SD | Minimum | Maximum | P-Value Negative Ranks | 3

Overall | Pre |120| 81432 0 15 <0.001 Module 2 | Post - Pre | positive Ranks | 15

Post| 119 |11.29 + 3.758 0 15 Ties 2

Module1 |Pre | 20 | 6.7+2473 3 14 | o001 Negative Ranks | 2

Post| 19 |[11.05+2.198 8 15 Module 3 | Post - Pre | Positive Ranks | 17

Module2 | Pre [ 20 575+1.97 0 10 0.10 Ties 1

Post| 20 7.75+3.16 0 10 Negative Ranks | 3

Module3 | Pre | 20 | 89+2337 5 15 | o001 Module 4 | Post - Pre | Positive Ranks | 14

Post| 20 |[13.25+2.673 7 15 Ties 3

Modulea | Pre | 20 | 81543265 3 15 0.001 Negative Ranks | 2

Post| 20 |(11.25+ 2447 6 14 Module 5 | Post - Pre | Positive Ranks | 16

Modules | Pre [ 20 | 10.2+3.002 4 15 0013 Ties 2

Post| 20 | 12.6 +£3.589 0 15 Negative Ranks | 3

Modules | Pre | 20 | 89+3892 0 15 0.018 Module 6 | Post - Pre [ Positive Ranks | 15

Post| 20 |[11.85+5.264 0 15 Ties 2
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Figure 1: Pre and post self-assessment in al 6 Modules
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hel ps students recognize their strengths and areas needing
improvement. The significant improvement in self-assessed
comfort levels across all modulesin our study suggests that
blended learning not only enhances knowledge acquisition
but al so builds confidence in applying that knowledge. The
concept of self-assessment as a valuable component of the
learning process is supported by research showing that
reflective awareness fostersintring c motivation and facilitates
deeper, ongoing learning.** 2° Our findings add to this
literature by demonstrating a concurrent improvement in
both academic achievement and self-assessed confidence
in a postgraduate medical education context. At the same
time, our results highlight variability across modules. While
most modules showed significant improvements in both
self-assessed confidence and formative assessment scores,
Module 2 demonstrated a smaller, non-statistically significant
increase in scores (from 5.75 + 1.97 to 7.75 £ 3.16, p =
0.10). Thisvariation suggeststhat the effectiveness of blended
learning may depend on the specific content, complexity,
or design of individual modules.?*? The differences in
modul e effectiveness highlight the importance of continuous
evaluation and refinement of blended learning curricula. As
Dias and Diniz suggest, enhanced |learning management
systems for blended learning should incorporate distinct
learner profiles and adaptabl e approaches to accommodate
different learning needs and content types.® Our findings
indicate that the blended learning format may foster the
development of self-directed learning skills among
postgraduate medical students. The decrease in students
reporting discomfort with content (e.g., from 14.6%to 1.54%
in Module 1) suggests that students enhanced their learning
more effectively.’ The success of this blended learning
approach has significant implications for medical education
in resource-limited settings like Pakistan. A recent study on
family physician graduates of blended-learning coursesin
India found that this model creates an important pathway
for doctors, especially women, to pursue higher education
with flexibility.” In our study context, the public university
in Karachi was able to deliver effective postgraduate
education to family medicine students through a blended
approach that may have overcome barriers related to time,
location, and resources.

Thisstudy has severa limitationsthat must be acknowledged.

Firgt, the absence of acontrol group prevents us from making
direct comparisons between blended learning and traditional
or online-only methods. Our conclusions are therefore limited
to within group improvements and cannot establish the
superiority of blended learning. Second, the study relied on
module level pre and posttests categorized as formative
assessments, designed to provide feedback on progress rather
than to serve as summative evaluations of long-term retention.
Third, participant demographic data such as age, gender,
and prior academic performance were not collected, restricting
the generdizability of thefindings. Fourth, the self-assessment
tool used to measure confidence was a simple three-point
scale and was not formally validated, which limits the
reliability of conclusionsregarding confidencelevels. Finaly,
the small sample size and retrospective design further limit
the strength of the conclusions. Future research should
address these gaps by incorporating larger, prospective
cohorts, validated assessment tools, demographic profiling,
and comparative control groups. Mixed-method approaches,
including qualitative feedback, may also provide deeper
insightsinto learner experiences and the mechanismsdriving
variability across modules.

LIMITATION

Thisstudy has severa limitations that must be acknowledged.
Firgt, the absence of acontrol group prevents us from making
direct comparisons between blended learning and traditional
or online-only methods. Our conclusions are therefore limited
to within group improvements and cannot establish the
superiority of blended learning. Second, the study relied on
module level pre and posttests categorized as formative
assessments, designed to provide feedback on progress rather
than to serve as summative evaluations of long-term retention.
Third, participant demographic data such as age, gender,
and prior academic performance were not collected, restricting
the generdizability of thefindings. Fourth, the self-assessment
tool used to measure confidence was a simple three-point
scale and was not formally validated, which limits the
reliability of conclusionsregarding confidencelevels. Finaly,
the small sample size and retrospective design further limit
the strength of the conclusions. Future research should
address these gaps by incorporating larger, prospective
cohorts, validated assessment tools, demographic profiling,
and comparative control groups. Mixed-method approaches,
including qualitative feedback, may also provide deeper
insightsinto learner experiences and the mechanismsdriving
variability across modules.

CONCLUSION

This study found that a one-year blended learning program
in Family Medicine was associated with significant
improvements in both academic achievement and self-
assessed confidence among postgraduate students. These
within group gains suggest that blended learning can
positively influence knowledge acquisition and learner
confidence in this context. However, given the absence of
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acomparative control group, small sample size, and reliance
on formative assessments, the findings should be interpreted
with caution. While our results are consistent with
international evidence supporting blended learning in medical
education, they cannot establish superiority over traditional
or online-only approaches. Future research using larger
cohorts, validated assessment tools, and controlled study
designsis needed to confirm these preliminary findings and
to explore how blended learning can be optimized for
postgraduate Family Medicine training, particularly in
resource-limited settings.
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ABSTRACT

Objective: Totest new instructional strategiesin theintegrated modular Biochemistry curriculum based on learner behaviors,
knowledge retention, and student-centered education.

Study Design and Setting: Thiswas an observational cross-sectional study conducted at the Department of Biochemistry,
University Medical & Dental College, a constituent medical college of The University of Faisalabad, utilizing an integrated
modular curriculum. Surveys were undertaken of undergraduate medical faculty members and students to explore their
perceptions of innovative teaching strategies.

Methodology: A total of 352 respondents were invited, comprising 300 learners and 52 teachers. Data was collected using
astructured questionnaire that measured perceptions of interactive onsinvolving large groups of students, tutorials/SGDS,
case-based learning, and flip classrooms. Pearson's Chi-sguare and likelihood ratio tests were used to test the association
between variables.

Results: A total of 352 respondents participated. For the integrated modular curriculum, 47.3% of students agreed and 12%
strongly agreed that it complemented their knowledge and promoted participation. Regarding tutorials/'SGDs, 55% agreed
and 15% strongly agreed that these sessions encouraged a student-centered approach. In case-based learning, 48% agreed
and 16.3% strongly agreed that it was intellectually stimulating and challenging. For the flipped classroom, 37.7% agreed
and 10.3% strongly agreed that it was a useful innovation, although a considerable proportion remained neutral
Conclusion: Research indicates that interactive teaching methods in biochemistry are favorably received, enhance active
learning, and are of value within integrated curricula. A wider application can improve the performance of medical education.
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pathophysiology, and molecular pathogenesis. By elucidating
the biochemical mechanisms underlying health and disease,
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most popular frameworks for evaluating the effectiveness
of educational interventions, offers a methodical way to
evaluate the success of both official and informal training
programs by analyzing learners responses, learning, behavior,
and outcomes.® The paradigm emphasizes knowledge
acquisition and instant gratification, aswell asthe practical
applications of skills and their wider influence on
organizational results.

With more than 95% of students reporting a favorable
influence on their learning experience, Kulkarni et al. showed
that the use of various case scenarios in integrated teaching
greatly improved conceptual clarity, motivation and critical
thinking among first-year students®

Due to the abstract concepts, as well as the content and
apparent lack of clinical correlation, Biochemistry has often
been perceived as a challenging subject by undergraduate
medical students. Worldwide, Medical Schools have begun
to address these issues by incorporating new methods of
teaching and learning to improve levels of student
engagement, retention, and preparation for clinical practice
through the implementation of integrated modular curricula
(IMCs).®

Because the integrated modular curriculum is grounded in
systems or topics rather than subject courses, correlations
can be combined both horizontally and vertically. Some
illustrative contemporary innovations within this paradigm
that encourage active and meaningful learning includeflipped
classrooms, case-based learning (CBL), tutorial instruction,
large-group interactive sessions (IGS), and small-group
discussions (SGDs).® Feedback and conceptual understanding
are stimulated through large-group interactions, whereas a
more profound understanding is facilitated through
socialization with both peers and professorsin SGD-tutorials.
Therefore, by linking biochemical concepts to patient-
oriented cases, CBL narrows the theory and practice gap
and is a powerful approach (tool) to clinical reasoning and
problem solving. According to adult learning theory, certain
aspects of the flipped classroom model are conducive to
independence and critical thinking.” While students read
and watch lectures outside of class, they spend class time
discussing and solving problems.

In research on modern pedagogical approaches, Sarkar et
al discovered that using a blended learning model
considerably improved the educational experience for Phase
1 MBBS students. This concept effectively blended integrated
content delivery with the usage of digital web technologies.
The study found that this strategy effectively motivated
student participation in the learning process and actively
encouraged a more participatory, dynamic learning
environment. Additionally, it was highly helpful in preparing
students for self-directed learning, which is an essential
ability for medical practitioners. These findings highlight
the importance of combining traditional integrated teaching

methods with technology to produce more competent and
prepared medical graduates. ®

Using the Kirkpatrick model, Ragsdale et al. proposed a
complete methodology for ng undergraduate clinical
instruction. Their central argument emphasizes that a
comprehensive evaluation must go beyond simple feedback
and include three critical dimensions: baseline measurements
to establish a starting point, process indicators to monitor
program implementation and delivery, and, most importantly,
outcome measures. This approach evaluation is not limited
to learner satisfaction (Level 1) or knowledge acquisition
(Level 2), but also systematically evaluates the application
of learned skillsin clinical settings (Level 3: Behavior) and,
ultimately, the program’s impact on the healthcare system.
The goa and central focus of their plan isto establish whether
the educational program leads to improved patient care
outcomes (Level 4: Results), hence proving its value and
effectiveness.® Johonson et al. proposed a considerable
augmentation of the standard Kirkpatrick assessment model
to address the challenges of modern medical education.
Their revised framework, based on the New World
Kirkpatrick Model, includes new evaluation tiers. These
new levels are intended to go beyond analyzing individual
student results and instead examine the broader, systemic
repercussions of educational systems. The improved
technique seeks to analyze the broader effects of public and
population health curriculum on the healthcare system and,
more importantly, the health outcomes of entire communities.
This approach contends that the true worth of medical
education should be judged not only by student achievement,
but aso by itsfinal impact on population health and hedlthcare
systems.

New approaches are now accumulating evidence from all
over the world. Student-centered and interactive methods
yield better engagement, motivation, and long-term subject
retention than more passive approaches to instruction, such
as didactic lectures.™* Furthermore, they align with the
principles of competency-based medical education, which
emphasize that problem-solving and critical thinking skills,
as well as communication skills, should be developed in
conjunction with factual knowledge. However, for teachers,
these approaches provide the opportunity to become
facilitatorsinstead of transmitters of information, alowing
for more mentoring and co-creation of knowledge.? Despite
the demonstrated benefits of innovative strategies/techniques,
their implementation faces many persistent challenges. A
primary obstacleisfaculty development, as educators require
training to trangition from conventional lecturing to facilitetive
and interactive teaching roles. Time pressure presents another
significant barrier, as designing and executing integrated
sessions demands significant curricular planning and
coordination among departments. Resource availability,
such as access to digital tools, simulation equipment, and
updated learning materials, can aso limit practical
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applications. Finally, student adaptation to new learning
styles poses a difficulty, as learners accustomed to passive,
lecture-based instructions may initially resist active, self-
directed approaches. Theseinterrelated factors, pedagogical
readiness, logistical constraints, institutional support, and
learner mindset collectively hinder the seamless integration
of modern educational methods into curricula

In the field of Biochemistry, where students often struggle
to relate theoretical knowledge to its clinical significance,
it becomes even more crucial to employ innovative teaching
methods.® First, learner insights into these approaches
provide a valuable source of feedback for curriculum
designers and faculty to improve instructional practices,
address student concerns, and ultimately enhance student
learning outcomes.™* Also important isthe addition of faculty's
viewpoints, astheir acceptance and effective implementation
of such methods directly affects their success.

This study, therefore, is designed to examine both student
and teacher perceptions of innovative teaching mechanisms
contained in the integrated modular Biochemistry
curriculum.” Through the lens of learner insights, the research
explores what works, what doesn't, and the overall impact
of these approaches on knowledge acquisition, critical
thinking, and engagement. The results will contribute to the
ongoing improvement of medical education quality and
ensure that educational methods are appropriately aligned
with evolving learner and healthcare system needs.

METHODOLOGY

The present cross-sectional study was conducted at the
University Medical & Dentd College, aconstituent institution
of the University of Faisalabad, where an integrated modular
curriculum was implemented in 2025. Ethical approva was
obtained from the Institutional Review Board of the
University of Faisalabad on January 13, 2025, before
commencing the work. The study population consisted of
students in the 1st and 2nd year of the MBBS program,
following the modular integrated curriculum (version 1 and
2), and teaching staff from the multicentric departments of
Biochemistry who taught the subject were included in the
study. Studentswho provided informed consent wereincluded
in the study. Students who declined to participate in the
study were excluded from the study.?

The study was conducted over a period of two months, from
January 15, 2025, to March 15, 2025. ERC issued was
TUF/IRB/06/25. The sample size was determined using the
WHO sample size calculator, and participants were recruited
through asimple random sampling method to ensure adequate
representation.’® Quantitative data were collected by using
astructured questionnaire-based proformawith Likert scale
items to achieve quantitative responses and open-ended
questions to gather feedback.

All individuals were provided written informed consent,
and confidentiality was strictly enforced by ensuring that

participant identities were not revealed. The questionnaire
was distributed to students and faculty members to collect
their opinions on the integrated modular curriculum and its
impact on the teaching and learning of biochemistry, in
particular.

Descriptive statistics were used to analyze the quantitative
datain SPSS version 22, and closed-ended questions were
used to analyze the qualitative responses, identifying emergent
themes. This two-prong approach enabled the researcher to
gain a thorough sense of student and teacher viewpoints
regarding the newly implemented curriculum.*’

RESULTS

In total, 47.3% of the 300 participants indicated that they
agreed, and 12% indicated that they strongly agreed, whereas
8.7% indicated that they disagreed, and 3% indicated that
they strongly disagreed, on the integrated modular curriculum.
29% were neutral. Given the overall results, most students
were positive, with almost 60% agreeing, showing overall
acceptance of the curriculum as mentioned in Figure 1.

Table 1 compares student perceptions of tutorial ySGDs and
flipped classrooms in Biochemistry. Mostly (70%), either
agreed or strongly agreed that tutorialYSGDs promote a
student-centred approach, while only about 48% responded
positively to flipped classrooms. Neutral responses were
higher for flipped classrooms (36.7%) compared
tutorial /SGDs (22.3%), suggesting uncertainty or adjustment
issues. A small proportion of students disagreed or strongly
disagreed with both methods, though disagreement was
more pronounced for flipped classrooms (15.3%) than
tutorials/SGDs (7.7). Overall, tutorial/SGds were more
favorably received than flipped classrooms. Among the 300
participants, 48% agreed and 16.3% strongly agreed that
the case-based learning in Biochemistry was challenging
and thought-provoking. In contrast, 11.7% disagreed, 2.3%
strongly disagreed and 21.7% were neutral, indicating overall
positive perceptions as shown in Figure 2

Table 2 shows associ ations between learners’ groups (students
vs. teachers) and their perceptions of different innovative
teaching strategies. Across all strategies, teachers expressed
more positive responses than students. Significant associations
(p<0.05) were seen in al four methods, with the strongest
agreement among teachers for tutorial ySGDs and large
group interactive sessions.

DISCUSSION

Biochemistry is afundamental discipline that elucidates the
metabolic pathways and biological functions of important
macromolecules, such as nucleic acids, proteins,
carbohydrates, and lipids. It provides amolecular framework
for understanding how these biomolecules drive cellular
processes, support structural integrity, facilitate energy
production, and allow genetic expression. By examining

interactions at the molecular level, biochemistry bridges the
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Figure 1: Large group interactive sessions in Biochemistry help
in the improvement of knowledge?

Percent

Agree

Disagree Neutral

Strongly agree  Strongly Disagree

Table 1: Combined Table: Perceptions of TutorialSGDs and

Flipped Classrooms in Biochemistry

e | D | Bavars
Strongly Agree 45 (15.0%) 31 (10.3%)
Agree 165 (55.0%) 113 (37.7%)
Neutral 67 (22.3%) 110 (36.7%)
Disagree 17 (5.7%) 30 (10.0%)
Strongly Disagree 6 (2.0%) 16 (5.3%)

Total 300 (100%) 300 (100%)

Figure 2: Case based learning in Biochemistry |S challenging and

Percent

Agree

thought provoking

Disagree Neutral

Strongly agree  Strongly Disagree

gap between basic chemicd principlesand complex biologica
systems. However, biochemistry is often regarded as a
specific, challenging field. Thisislargely due to its heavy
reliance on abstract concepts like enzyme kinetics, metabolic
regulation, and signal transduction pathways, which are not
alwaysvisudly intuitive or directly observable. Furthermore,
the subject involves intricate and interconnected metabolic
processes that need the integration of vast amounts of
information. Unlike more descriptive or concrete disciplines,
biochemistry demands a high level of conceptual thinking
and the ability to visualise dynamic molecular interactions,
making it difficult for many learners to comprehend and
retain. Its inherent complexity underscores the importance
of effective teaching strategies to make the subject more
accessible and engaging. *®

In the study, Gupta et al.>demonstrated high levels of student
satisfaction with the integrated teaching-learning strategy.
A significant majority of study participants rated the sessions
as good, better, or outstanding, especially emphasising their
positive impact on engagement, perceived utility, and
motivation for lifelong learning. Supporting this learner-
centred approach, the work of Debnath et al. underscored
the important role of structured, two-way feedback
mechanisms. Their research found that such systems were
highly effective for refining instructional methods and
motivating student involvement, with nearly all studentsin
their study expressing strong approval for these targeted
teaching improvement initiatives. Together, these studies
affirm the value of interactive and responsive educational
strategiesin medical curricula.®®

The findings of our study indicate a generally favorable
reception of the integrated modular curriculum in
Biochemistry, with approximately 60% of students expressing
agreement or strong agreement. This suggests that the
curriculum is perceived positively and has been accepted

Table 2: Perceptions of Teaching Strategies in Biochemistry (n=352)

Teaching Strategy Group gtorsotriéﬁl(ﬁgrr g:)+ E\INeg?ttrl\z/ale/J’r\l gf_gigjree Total | p-value
+ Strongly Disagree)

Students 178 122 300

Large Group Interactive Sessions | Teachers 42 10 52 0.002
Total 220 132 352
Students 210 90 300

Tutorial ySGDs Teachers 44 8 52 0.001
Total 254 98 352
Students 193 107 300

Case-Based Learning (CBL) Teachers 31 21 52 0.001
Total 224 128 352
Students 144 156 300

Flipped Classroom Teachers 34 18 52 0.018
Total 178 174 352
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by the majority of learners. The modular approach appears
to enhance student engagement, promote deeper
understanding, and align well with principles of learner-
centred education. However, the notable proportion of neutral
responses (29%) highlights that a significant proportion of
students may remain uncertain or uncommitted. This
underscores the potential requirement for additional
orientation, structured support, or clearer communication
to facilitate a smoother transition and foster more widespread
confidence in theinnovative pedagogica approach, as shown
in Figure 1. In another study, it was found that 61% students
perceived the traditional curriculum to emphasize rote
learning and half of them responded that teachers were not
trained to deliver an integrated curriculum.® Furthermore,
according to recent studies, the modular integration concept
isone of the potential factorsto be considered for enhancing
the retention of knowledge and critical thinking skills,
supporting the validity of this new training approach in
medical education.?* According to our study, findings have
shown that 70% of respondents agreed or strongly agreed,
indicating a high level of acceptance of the integrated
modular curriculum in Biochemistry. Based on these positive
perceptions, new training approaches, such as small-group
discussions and student-centred approaches, are effective
means of enhancing learning experiences. The relatively
minimal amount (7.7%) of disagreement further underscores
devastating support (from students and faculty). Neutral
responses (22.3%) represent transitional difficulties in
adapting to new methods. However, recent studies recently
demonstrated that modular curricula lead to a significant
increasein learner satisfaction and participation in comparison
to traditional teaching.?? Researchers also assessed the
superiority of the integrated approach over the isolated
approaches in terms of clinical relevance and active
engagement, further strengthening the need for the use of
modular systemsin medical education.” The findings show
that approximately two-thirds of respondents (64.3%) rated
CBL in Biochemistry as challenging and thought-provoking,
affirming the value of CBL as a stimulus for higher-order
thinking. Based on the small percentage of disagreement
(14%), most learners appreciate CBL as an effective method
for developing critical reasoning and applying knowledge.
Neutral responses (21.7%) can be considered a sign of
adjustment to active learning techniques as mentioned in
Figure 2. In this regard, findings concluded that CBL
improves the problem-solving and clinical reasoning skills
of the medical students.?* Furthermore, researchers stated
that CBL can enhancelearning on adeeper level and improve
learner engagement, as it facilitates the integration of
theoretical and practical knowledge. These results
demonstrate that CBL is akey element in modular medical
curricula®

According to our study, the results showed that almost half
of the respondents (48%) viewed the flipped classroom in

Biochemistry asapractical innovation, whereas only 15.3%
disagreed. Still, asignificant fraction (36.7%) was neutral;
this suggests that, while many participants valued the
advantages of such an approach, others may not have been
fully adjusted to its requirements yet. This ambivalent
response is consistent with others, where it has been found
that flipped classrooms encourage active participation but
require a significant amount of learner preparation. For
example, different studies found that flipped learning helped
improve conceptual understanding and engagement in the
classroom for medical education.?® Similarly, scientists
emphasized that while flipped classrooms can improve self-
directed learning, they only work when they are well-planned
and when learners are flexible.”

CONCLUSION

The general findings of this study indicate a generally
positive perception of innovative teaching strategiesin the
integrated modular Biochemistry curriculum. Regarding
various teaching methods, most students and faculty
expressed agreement or strong agreement with case-based
learning, small-group discussions, interactive sessions, and
the flipped classroom. Case-based learning was generally
described as challenging and thought-provoking, suggesting
that it was effective at eliciting higher-order cognitive
engagement. Furthermore, tutorial and interactive sessions
seemed to be well received, making the learning student-
centered amove away from the traditional didactic approach.
Although nearly half of this group responded positively
about the flipped classroom, there was also a relatively
higher percentage of neutral respondents, indicating a need
for further definition and support to maximize the
effectiveness of this teaching approach. Overall, more than
70% of respondents provided positive responses to the
acceptance questions, and these results provide evidencein
support of implementing the integrated modular curriculum
in medical education. However, the multiple levels of
neutrality and disagreement underscore the importance of
continuously measuring and adjusting to challenges related
to learner preparation, resource availability, and teaching
support. By taking student and faculty responsesinto account,
institutions could do more to support these innovative
practices, which, over time, would lead to greater knowledge
acquisition, critical thinking, and long-term retention in the
study of Biochemistry.

LIMITATIONS

Despite the useful insights provided by this study, a few
limitations must be considered. First, the cross-sectional
approach provides a snapshot of perceptions at asingle point
intime, making it difficult to analyze the integrated modular
curriculum’s long-term influence on knowledge retention
and academic performance. The reliance on self-reported
data from a structured questionnaire raises the possibility
of social desirability bias, in which individuals submit
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responses they thought were positive rather than their true
perceptions. Additionally, the study was conducted at a
singlemedical ingtitution, which, while providing a.controlled
setting, limits the findings’ applicability to other medical
schools with varying resources, faculty competence, and
student demographics. The sample, while calculated, may
not entirely represent the whole population, and the
viewpoints of studentswho did not participate are unknown,
potentially skewing the results. The quantitative aspect of
the primary data, while useful for quantifying frequencies
and associations, provides limited insight into the nuanced
reasons behind neutral responses, especially in the context
of flipped classrooms. A mixed-methods approach, including
qualitative interviews or focus group discussions would
have been useful in evaluating the basic causes of
ambivalence as well as the specific issues experienced by
students and faculty.

Finally, the study failed to account for potential confounding
variables such as previous academic performance, previous
exposure to traditional teaching methods, or individual
faculty members' specific teaching skills, al of which could
influence a participant’s perception of the new curriculum’s
effectiveness.
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ABSTRACT

Objective: To evaluate the impact of social media on perceptions, attitudes, and decision-making regarding aesthetic
interventions among medical and non-medical students.

Study Design and Setting: A cross-sectiona study was conducted with students from Sir Syed College of Medical Sciences,
Altamash Dental College, and SZABIST University in Karachi, Pakistan.

Methodology: An online survey was administered, consisting of three sections: socio-demographics, social media usage,
and perceptions of aesthetic interventions. It assessed time spent on social media, preferred platforms, exposure to aesthetic
content, and views on beauty standards. A p-value =0.05 considered statistically significant.

Result: Among 384 participants (70.3% female, 53.1% medical students), significant differences were found in perceptions
of cosmetic surgery (p=0.032), body satisfaction (p=0.016), self-esteem (p=0.022), and social media influence (p=0.004).

Conclusion: Social media significantly influences beauty perceptions, self-esteem, and body satisfaction, with professional
background impacting views. Further research is needed to explore the psychological and social effects of cosmetic
procedures.

KEYWORDS: Aesthetic interventions, Cosmetic surgery, Medical Students, Non-medical students
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INTRODUCTION

Surgical and non-surgical aesthetic procedures have become
increasingly popular in recent years, with people seeking
cosmetic enhancements to improve their appearance and
confidence. Non-surgical procedures, also known as non-
invasive procedures, do not require incisions or surgery and
offer avariety of cosmetic enhancement procedures that can

Open Access

address facial wrinkles, signs of aging, acne scarring, and
more.> On the other hand, Surgical aesthetic procedures
involve incisions made in the skin, sometimes the removal
of skin, and require some form of anesthetic.? The famous
surgical procedures among patients include breast
augmentation, liposuction, facelift and tummy tuck. The
availability of current beauty trends is almost everywhere
to the reach of the eye from billboards, and magazines to

S television programs, the internet, and daily life conversations?
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Shweta Gohil Recent trendsin exercise, yoga, and dietary modifications,
MBES Wdent  edical Sciences along with a growing positive attitude toward aesthetic
Email: Shwetadarshan02@gmail.com surgeries, have significantly influenced the perspectives of
naMukhi young adults. While traditional methods like balanced diets
MBBS Student i ] and exercise require time to achieve body goals, surgical
E‘r%al gga%?]léﬁggq%gﬂmegggl@%%eg?gm procedures such as liposuction, tummy tucks, and non-
) . ' invasive fat reduction offer quicker, albeit temporary, results.
hNAaéErétgtﬁglmt Despite their advantages, these procedures are often seen

as a convenient shortcut for those seeking instant
transformations.® The non-surgical procedures most
frequently chosen by young women in Pakistan included
laser light therapy and dermal fillers for lip and facial
enhancements.* The International Society of Aesthetic Plastic
Surgery (ISAPS) reported that the top five non-surgical
procedures globally are botulinum toxin, hyaluronic acid,
hair removal, skin tightening, and fat reduction.

Aesthetic procedures have become increasingly popular in
recent years, with agrowing number of people seeking non-
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surgical facial aesthetics (NSFA) such as botulinum toxin
and dermal fillers.® This trend has not gone unnoticed by
medical and non-medical students, who have been the subject
of various studies examining their perceptions and attitudes
toward aesthetic interventions. These studies have explored
arange of topics, from the impact of mainstream media on
medical students perception of plastic surgery.® Additionally,
research has shown that patients seeking minimally invasive
cosmetic procedures tend to be highly educated, affluent
women who believe that their procedure will positively
impact their appearance.” Individuals seeking cosmetic
enhancements may experience greater dissatisfaction with
their physical appearance, potentially motivating them to
undergo such proceduresin an effort to address these negative
body image perceptions.? Individuals who have close family
members or friends that have undergone cosmetic procedures
often exhibit amore positive attitude and acceptance towards
these aesthetic treatments.® The vicarious experience of
witnessing someone within their social circle embrace
cosmetic enhancements can play asignificant rolein shaping
their perceptions. Moreover, having access to firsthand
information and insights from trusted sources can make
individuals feel more informed and confident about their
decision if they choose to undergo cosmetic procedures
themselves.’*%2

Research suggests that body image is profoundly influential
in various aspects of an individual'slife. It extends beyond
mere physical perception and can significantly affect one's
mental and emotional well-being, social interactions, and
overall quality of life."** Aesthetic procedures can have both
positive and negative psychological impacts on patients.
While some patients report improvementsin confidence and
reductions in appearance-related distress,* others may
experience depression and anxiety postoperatively,
particularly those with pre-existing mood disorders.”® The
inclination towards considering cosmetic surgery varies
between genders, with women generally being more
predisposed to this option compared to men.* According to
the American Society of Plastic Surgeons, 92% of al cosmetic
surgical proceduresin the United States were performed on
women in 2018.%" This difference in willingness to
contemplate cosmetic procedures can be attributed to a
combination of societal and cultural factors. Women often
face more substantial societal pressure and expectations
regarding their physical appearance, which can lead to a
heightened desire to address perceived imperfections through
cosmetic enhancements.™®

Within the landscape of university campuses, students
pursuing medical and non-medical disciplines represent a
diverse cohort, each with unique exposures, perspectives,
and considerations. Medical students, given their specialized
knowledge, might approach aesthetic interventions differently
than their non-medical counterparts, who could be influenced
by distinct societal and personal factors. Investigating the

perceptions and attitudes of both medical and non-medical
students towards aesthetic interventions provides valuable
insightsinto how different academic backgroundsinfluence
people€'s opinions on cosmetic procedures.

METHODOLOGY

In this research, we utilized a descriptive cross-sectional
study design. Our study focused on two groups: medical
students currently enrolled in the MBBS program and non-
medical students enrolled in programs such as BDS, DPT,
and Pharmacy, who are residing in Karachi, Pakistan. We
employed a convenience sampling method to recruit
participants for this study. To determine our sample size of
384, we used Open Epi software, with a confidence level
set at 95%, an expected frequency of 48.5%,* and amargin
of error of 5%.

The survey for this research was divided into two sections.
The first section gathered socio-demographic information
about the participants. The second section focused on
participants social media usage, such as hours spent on
socia media, the most frequently used platform, and whether
they followed accounts promoting aesthetic interventions.
Additionally, this section explored their perceptions regarding
aesthetic interventions, including views on societal beauty
standards and any personal connectionsto family or friends
who have undergone aesthetic procedures. Students aged
18-30 years, presently enrolled in educational institutions
in Karachi, encompassing both medical and non-medical
fields. Both the genders, male and female were included in
this study. Children and Elderly were excluded from this
study as well as non-residents of Karachi, Pakistan. Lastly
individuals who do not provide their consent will also not
be included in this study.

The data collected from the 384 participants was entered
into Microsoft Excel. Following that, we performed statistical
analysis using IBM SPSS statistical software version 25.
Descriptive analysis was conducted on socio-demographic
variables such as gender, educational background, marital
status, etc., to calculate frequencies and percentages. The
students were categorized into two groups: medical students
and non-medical students. We used the chi-square test to
compare the responses of these groups across various
demographic categories (e.g., age groups, educational levels)
in relation to their perceptions and motivations for aesthetic
interventions.

RESULTS

The study comprised of 270; 70.3% females and 114;29.7%
males. Among these, 204; 53.1% were medical students,
while the remaining 180; 46.9% were non-medical students.
In terms of marital status, the majority of participants were
unmarried (348; 90.6%), as shown in table 1 below. The
obtained p-value for this comparison was not statistically
significant. However, when we examined these groups
perceptions of individuals undergoing cosmetic surgeries,
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the p-value obtained was stetistically significant (0.032).
Similarly, when discussing their levels of body satisfaction,
the statistical analysisyielded a significant result with a p-
vaue of 0.016. When asked if social mediaaccurately reflects
the risks of aesthetic interventions, the difference between
the medical and non-medical students’ responses was
statistically significant (p=0.045). In the analysis of whether
participants would consider undergoing aesthetic procedures
if asubstantial portion or the majority of their friends opted
for them, asignificant p-value of 0.003 was obtained. When
it comesto self-esteem, the comparison between the medical
and non-medical groups revealed a statistically significant
outcome with ap-value of 0.022. Lastly, in termsof consulting
a surgeon who had gained fame through social media, the
p-value was 0.004, indicating statistical significancefor this
comparison between the groups.

DISCUSSION

Thenon-significant p-vaue (0.212) obtained when comparing
the two groups (medica and non-medical students) inrelation
to the influence of cosmetic surgery on societal beauty
standards suggests that both groups held similar viewsin
thisregard. Thisfinding suggests that, irrespective of their
academic background, participants did not perceive cosmetic
surgery asasignificant driver of changing beauty standards.
Thismight indicate alevel of skepticism or critical thinking
among the participants regarding the societal impact of such
procedures. A study from Australia suggested that unrealistic
beauty standards and the medicalization of appearance have
been implicated in popularizing cosmetic surgery. Negative
attitudes towards cosmetic surgery are also motivated by
unrealistic beauty standards.®

In our investigation, a noteworthy outcome emerged with
a p-value of 0.016 when evaluating the levels of body
satisfaction between medical and non-medical students. It
was observed that both groups generally expressed
contentment with their physical appearances. Non-medical
students, in particular, reported a high degree of satisfaction,
while medical students tended to exhibit somewhat lower
levels of satisfaction with their bodies. Body dissatisfaction
has been found to influence attitudes towards cosmetic
surgery among women.??? In the research conducted on
non-medical female college students in the United States,
it was discovered that a stronger sense of body dissatisfaction

Table 1: Socio-demographic characteristics for participants.

(Porcntog?)
Male 114 (29.7%)
Female 270 (70.3%)
Medical (MBBS) 204 (53.1%)
Non-Medical (BDS, DPT, and Pharmacy) | 180 (46.9%)
Single 348 (90.6%)
Married 34 (8.9%)
Divorced 2 (0.5%)

was linked to a higher likelihood of contemplating cosmetic
surgery. The study employed the Body Appreciation Scale
to measure the degree of body satisfaction and found that
amore negative body image was associated with a greater
inclination towards considering cosmetic surgery, with a
significant p-value of 0.001.%2 Similarly, in our own study,
we observed a correlation between body satisfaction levels
and the inclination towards cosmetic procedures among
non-medical students, with a p-value of 0.038. A study
conducted in Tehran revealed that individuals undergoing
cosmetic procedures exhibited a higher degree of negativity
towards their body image compared to those who were not
pursuing any cosmetic treatments.#?* In present study, it
was observed that out of the medical students, 35 individuals
(accounting for 17.2%) acknowledged undergoing aesthetic
treatments, with 15 opting for surgical procedures and 20
for non-surgical ones. In contrast, among non-medical
students, 27 students (constituting 15%) had aesthetic
interventions, consisting of 12 surgical procedures and 15
non-surgical ones. It appeared that students had a slight
preference for less invasive non-surgical procedures.
According to the ASPS (American Society of Plastic
Surgeons), there has been a 17% decrease in the number of
invasive cosmetic procedures performed since 2000, while
the number of minimally invasive procedures has surged by
123%.% In the Singaporean study, just 2.1% of medical
students confessed to having experienced aesthetic
procedures, while amere 0.8% of junior college participants
reported undergoing such interventions. Our results aligned
with this research, as we observed that 12 out of 14 students
had opted for non-invasive, minimal procedures.?

Prior research has indicated that women tend to contemplate
aesthetic procedures more frequently than men, often due
to the perceived societal pressure for women to attain a
flawless and idealized body image. %" However, our study
yielded a somewhat higher percentage of male students
(41.2%) expressing interest in cosmetic procedures compared
to their female counterparts (37.2%). When we examined
whether students were contemplating undergoing aesthetic
procedures in relation to whether they had any family
members, relatives, or friends who had undergone such
procedures, we observed a statistically significant p-value
of 0.000. These findings align somewhat with a study
conducted by Brown et al., who discovered that women
were more likely to consider cosmetic surgery if they had
observed family and friends undergoing similar procedures,
but this effect was not observed in men.® Another study
involving women with undergraduate-level education
revealed that a greater exposure to cosmetic surgery
experiences among their friends and family predicted an
increased likelihood of them considering cosmetic surgery
in thefuture. Thiswaslikely dueto the enhanced information
available to prospective patients and the breakdown of
previously held stereotypes.®
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Table 2: Comparison of perceptions and attitudes towards aesthetics interventions between medical and non-medical students

" Non-Medical
meggg') (BDS, Pharmacy, | p-value
DPT etc.)
Strongly Agree 78 78
Do you believe that the prevalence of cosmetic Somewhat Agree 71 61
surgeries has played arole in raising societal
beauty standards to unrealistic levels? Neutral i 25 0212
Somewhat Disagree 7 12
Strongly Disagree 4 4
They are confident in their
appearance and embrace self- 37 21
improvement.
How do you perceive individuals who undergo | They may be influenced by societal 62 a4
aesthetic interventions? pressure and beautty ideals. 0212
Itistheir personal choice, and | don't 75 92
judge them.
They are insecure and seeking 30 22
vaidation through physical changes.
Have you ever had aesthetic surgical or non- Yes, Surgical 15 12
surgical procedure done? Yes, non-surgical 20 15 0.372
No 169 153
Very Satisfied 65 87
How stisfied are you with your body's appearance, oy S —
including factors ike shape, size, muscul arity/tone, | Somewhat Satisfied 85 54
and overall attractiveness? Neutral 41 26 *0.016
Somewhat Dissatisfied 10 11
Very Dissatisfied 3 2
Do you think social media accurately represents ves 40 27
the potential risks associated with aesthetic No 71 84 *0.045
interventions? Maybe 93 68
Would you contemplate having aesthetic Yes 34 13
proceduresif asignificant number or the mgjority | No 97 112 *0.003
of your friends were choosing to undergo them? Maybe 73 7
Never 52 69
Do you ever compare your appearance to social Rarely 38 38
media influencers or celebrities? Sometimes 92 9 *0.022
Frequently 13 10
Always 9 3
Would ef Iti aestheti e o 18
'ould you prefer consulting an ic surgeon
who is famous on social media? No 62 82 *0.004
Maybe 67 54

In a survey conducted among nursing students, it was
discovered that 27.8% of these students held the belief that
cosmetic surgery isagood thing because it can help people
feel better about themselves’.° In asimilar vein, our study
revealed that 18.1% of medical students and 11.7% of non-
medical students shared the view that individuas undergoing
aesthetic procedures are confident and embrace self-
improvement.

CONCLUSION

The findings suggest that cosmetic surgery significantly
influences perceptions of beauty, self-esteem, and body
satisfaction, with social media playing a critical role in
shaping these attitudes. Additionally, differences in
appearance-related discussions between medical and non-
medical students highlight the varying impact of professiona
background on body image perceptions. These results
underscore the need for further research on cosmetic
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procedures psychologica and social implications, particularly
in the context of evolving beauty standards and media
influence.

LIMITATIONS

The reliance on self-reported responses may have introduced
recall biasand socid desirability bias, potentially influencing
the accuracy of the findings. Moreover, the majority
participants were female, resulting in potential
underrepresentation of male perspective. In addition, the
ratio of medical to non-medical studentswas not eual, which
may have introduced bias.
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Case Report Open Access

Case of Extensively Drug-Resistant (XDR) Typhoid with Resistanceto Azithromycin
Naeem Ullah, Aneega, Rafia Khurshid

ABSTRACT:

An 18-year-old boy from Haripur, Pakistan was diagnosed with extensively drug-resistant (XDR) typhoid fever after
presenting with acute febrile iliness. Blood culture confirmed the isolates of Salmonella Typhi. Antimicrobial susceptibility
testing revealed that the isolates were extensively drug-resistant (XDR) to all the first line antibiotics in addition to
azithromycin. Only afew antibiotics such as meropenem, colistin and tigecycline were found effective against the bacterium.
Empirical therapy with afirst line antibiotic failed to treat the infection. After the antimicrobial susceptibility report, the
patient was managed successfully with a costly course of meropenem. Azithromycin and carbapenem are the two antibiotics
that are recommended to treat XDR typhoid fever. Therefore, resistance to azithromycin is a worrying sign, limiting the

treatment options against XDR typhoid, and increasing the cost of therapy as well as the complications.
Keywords: Azithromycin, Extensive Drug-Resistance (XDR), Salmonella Typhi, Typhoid fever
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INTRODUCTION:

Typhoid fever, isabacterial infection caused by Salmonella
Typhi.* In 2021, there were estimated 9.3 million cases of
enteric fever and 107.5 thousand deaths worldwide.” The
highest number of cases and deaths were reported from South
Asian countries.? In Pakistan, the incidence rate was 493.5
per 100,000 cases in 2018, which has drastically increased
after emergence of new extensively drug-resistance (XDR)
typhoid outbreaks in subsequent years.®

Salmonella Typhi is a Gram-negative bacillus that is
transmitted through ingestion of contaminated food or water.
Upon reaching the small intestine, bacteria penetrate the
mucosal epithelium causing acute infection and enters the
bloodstream through lymphatic drainage from mesenteric
nodes.* Symptoms usually begin 7-14 days after exposure.
Theclinica presentation of typhoid fever varies from amild
febrile illness with headache, abdominal discomfort, dry
cough or constipation to life threatening complications such
as intestinal perforation, bleeding, hepatitis, meningitis,
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nephritis, osteomyelitis, septic shock etc which usually
develop in third or fourth week of infection. Typhoid fever
causes variable leucocyte and platelet count. Liver
transaminases may be raised. The definite diagnosis of
typhoid fever is made through isolation of organism mostly
through blood culture.* However, bacterium can be identified
in stool, urine or bone marrow culture depending on duration
of illness.

Due to emergence of resistant isolates of Salmonellatyphi,
the choice of antibiotics is changing rapidly, especially
fluoroquinolones and third generation cephal osporins are
no longer effective against XDR isolates. XDR isolates are
resistant to all antibiotics except few such as azithromycin,
meropenem or tigecycline in most cases.® However, cases
of typhoid fever with X DR isolates resistant to azithromycin®
and carbapenem’ have been reported. Hence, the choice of
antibiotic to treat XDR typhoid has been narrowed to few
antibiotics, which are costly and sometimes inaccessiblein
developing countries like Pakistan. Transmission of typhoid
fever can be prevented by clean food and water supply,
proper sanitation and vaccination especially in endemic
areas. Health education is crucia to aware public about good
hygiene and to induce mass behavioural change.

This case report is presented to alert the health community
and decision makers about increasing burden of XDR typhoid
cases with extended resistance to more antibiotics. Thereis
need to address the underlying causes that are rendering
life-saving antibiotics ineffective against this prevalent
bacterial infection.

Case Presentation:
18-year-old boy studying in ahigh school of district Haripur,
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Case of Extensively Drug-Resistant (XDR) Typhoid with Resistance to Azithromycin

Pakistan presented to alocal hospital in August 2024 with
high grade fever, headache, lethargy and abdominal
discomfort. There was no history of any chronic disease.
However, he reported recurrent upper respiratory tract
infections over thelast 5 years, for which hereceived multiple
courses of antibiotics such as amoxicillin, azithromycin,
fluoroquinolones etc. He also received 3 days course of
unknown parental antibiotic during a severe episode of acute
pharyngitis. He had completed vaccination schedule for
children. His younger sister was admitted twice in hospital
for typhoid fever.

The boy was admitted to the medical ward. On physical
examination, the patient wasill-looking and dehydrated with
temperature of 105 °F, relative bradycardia (86 per min)
and mild tendernessin right hypochondrium. Investigations
including blood culture and drug sensitivity testing were
ordered. Leukocyte count was 10800 cells/uL with relative
lymphocytosis (46%). Alanine transaminase (ALT) wastwo
times above the upper limit of normal. C-reactive protein
(CRP) was raised. Empirical therapy was started with
intravenous ceftriaxone 2-gram once daily. In addition,
intravenous fluid and antipyretic were infused to relieve the
symptoms. Frequent cold sponging was done to lower the
body temperature close to normal. Blood culture revealed
the isolates of Salmonella Typhi. Drug sensitivity report
showed that the isolates were resistant to ampicillin,
cotrimoxazole, chloramphenicol, third-generation
cephalosporins, fluoroquinolones and azithromycin, with
sensitivity to meropenem, tigecycline and colistin, as shown
in Table-l. Treatment was modified to intravenous
meropenem 1-gram every 8 hours. The fever subsided within
48 hours after the initiation of meropenem injection. The
antibiotic course was continued for 10 days.

The patient was improved and discharged with advice on
personal hygiene, clean food and boiled drinking water,
proper sanitation and typhoid vaccination. Follow-up with
infectious disease specialist was recommended for future
deliberations.

Blood Culture Isolates of Salmonella Typhi
Antimicrobial Drug Sensitivity Result
Drug (R=Resistant, S=Sensitive)
Ampicillin R
Cotrimoxazole
Chloramphenicol
Ceftriaxone
Ciprofloxacin
Azithromycin
Meropenem
Colistin
Tigecycline

ninjn|o|o|o|O|D

DISCUSSION:

Thefirst case of extensively drug-resistant (XDR) typhoid
fever emerged in Sindh province of Pakistan in 2016, where
the outbreak of cases refractory to treatment by first line
antibiotics occurred.2 Compared to multi-drug resistant
(MDR) typhoid resistant to ampicillin, cotrimoxazole and
chloramphenicol, XDR isolates have extended resistance to
fluoroquinolones and third generation cephal osporins.® The
recommended options to treat XDR typhoid have been
contracted to carbapenem and azithromycin. However, there
are case reports depicting resistance to azithromycin® and
carbapenem’ as well.

Several factors have contributed to development of XDR
strains. Misuse of antibioticsisamajor factor in countries
like Pakistan where the availability of over-the-counter
medicines, overuse of antibiotics for minor febrile illnesses
and incomplete treatment course are complicating the
problem. Poor sanitation and faecal contamination of water
supply allows the spread of resistant strains. In addition,
low literacy rate, lack of typhoid vaccination and foreign
travel to endemic areas are contributing factors as well.®
Genetic basis for resistance to antibiotics involve
chromosomal mutations and acquiring plasmids having
resistance genes.*’

This case report is worrisome where the XDR isolates of
Salmonella Typhi were found resistant to azithromycin in
addition to al first line antibiotics. The finding reinforces
the earlier case reports by Octavia S, et al® and Nizamuddin
S, et al’, about increasing resistance to antibiotics that were
useful against XDR typhoid. History of the case suggests
the liberal use of antibiotics to treat episodes of acute upper
respiratory tract infections that might have been caused by
viruses. The bacteria developed mutationsto resist the action
of antibiotics, gradually leading to isolates which were able
to survive against potent antibiotics such as azithromycin.

Knowingly, a pro-active and exclusive strategy is needed
to address the problem on emergency basis. Government
needs to ensure clean drinking water and proper sanitation
to prevent contamination of water supply with faecal matter.
There should be implementation of food safety regulations
to ensure healthy food at hotels and local shops. Antibiotics
should be issued only with a doctor’s prescription and the
duration of treatment should be completed. Integration of
conjugate typhoid vaccine in national vaccination program
is strongly advocated. Health education should promote
public awareness about personal hygiene.

The case report emphasizes the need to report and study
more resistant cases refractory to treatment by antibiotics
that were previously effective against XDR typhoid. This
will create public campaign to address fore-mentioned
problems responsible for antibiotic resistance.
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CONCLUSION:

We found that the cases of XDR typhoid resistant to potent
antibiotics are increasing, limiting treatment options that
will add to cost of therapy, complications and mortality.
Measures to improve public awareness, personal hygiene,
sanitation and vaccination can control the situation.
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Short Communication

Integrating Lifestyle Medicineinto Oral Health Care
Farzeen Tanwir, Umair Sgjid, Syeda Fatima Tuz Zehra

ABSTRACT:

Integrating lifestyle medicine into oral healthcare highlights a shifting paradigm from disease centered treatment to
prevention based, holistic care. Oral diseases such as caries, periodontitis, and oral cancer share modifiable lifestyle factors
including diet, tobacco use, alcohol consumption, stress, and inadequate physical activity with heart conditions. Addressing
these determinants alongside conventional dental treatments can enhance treatment outcomes and improve overall Patient
wellbeing. Lifestyle medicine offers structured, evidence-based strategies such as nutritional counseling, behavioral
modification, and stress reduction which can be seamlessly incorporated into dental practice. Dentists are uniquely positioned
to identify risk behaviors early and support patients through personalized interventions. Collaborative care models,
interprofessional education, and patient centered interventions are essential to overcome implementation barriers. By
embracing this shift towards lifestyle medicine, oral health professionals can contribute meaningfully to the prevention
of both oral and systemic diseases, ultimately advancing population health and reducing healthcare costs
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The paradigm of healthcareis rapidly changing from disease
management to preventive healthcare. Lifestyle medicineis
a relatively new discipline focused on evidence based
therapeutic interventions such as nutrition, physical activity,
stress management, sleep improvement, and reduction of
habits associated with risk, represents a central pillar of this
transformation. Despite its expanding presence in primary
healthcare, lifestyle medicine's integration into dentistry
remains limited which limits its scope. However, given the
clear relationship between oral diseases and systemic hedlth,
a halistic, lifestyle-centered approach in dental practice is
not only timely but also necessary to provide abetter hedlthcare
for the patients. Oral diseases including periodontitis and
gingivitis are among the most common non-communicable
diseases (NCDs). These diseases are affecting approximately
3.5 billion people globally. The risk factor for these diseases
are same as mgjor risk factors with leading causes of global
mortality, such as heart disease, diabetes, and cancer: poor
diet, tobacco use, alcohol misuse, physical inactivity, and
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chronic stress. Therefore, it islogical and utmost necessity
to merge lifestyle -focused strategies into oral healthcare
structures and protocols to not only address oral conditions
but also impact systemic health outcomes.

The oral cavity is an important representation of systemic
health. Like chronic periodontal disease leads to systemic
inflammation, a vital mediator in the development of
atherosclerosis, insulin resistance, and negative pregnancy
outcomes. On the other hand, systemic conditions like
diabetes significantly worsen periodonta status by damaging
immune responses and tissue healing. In thelight of clinical
evidence it is reported to support that treating periodontal
inflammation can positively improve systemic conditions.
Successful periodontal therapy in diabetic patientsimproves
glycemic control, reinforcing the relationship between oral
and systemic health. Understanding this puts dentists under
greater control of system health by managing oral conditions,
elevating them to a greater role. In a wider perspective,
associations between poor oral health and respiratory
infections, cognitive decline, and certain cancers have been
suggested but more work is needed to prove them beyond
doubt. Oral pathogens may have a possible route through
the ulcerated periodontal tissues to the blood thus causing
awhole bunch of new problem. Diet plays amajor rolein
not just maintaining the system health but specially the oral
health. Highly processes sugars are associated with increased
dental caries and ahigh risk of diabetes. While whole plant
based diet not only lowers the risk of diabetes but also the
dental caries and other oral problems. Physical activity,
usually not considered of much importance for oral health
is extremely beneficial because it lowers systemic
inflammation and increases insulin sensitivity, which in turn
lowers the risk for diabetes and its associated oral health
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problems. Sedentary lifestyles have been associated with
increased risk of periodontal disease, independent of
traditional risk factors such as smoking and diabetes. Sleep
isanother critical determinant, which isthe most overlooked
factor in dental practice. Sleep deprivation and disorders
such as obstructive deep apnea are associated with elevated
levels of systemic inflammation and poor oral health
outcomes, including destruction of the periodontium and
delayed healing after oral surgery. Patients with obstructive
sleep apnea often present with xerostomia (dry mouth)
which increases the risk of caries and periodontal disease,
thus highlighting an area where dental practitioners can
contribute to broader health screening. Chronic stressis
associated with poor oral and systemic health. Elevated
cortisol’slevels as aresult or prolonged stress weakens the
immune system, significantly reducing the salivary flow,
and increasing the susceptibility to oral infections such as
periodontitis and gingivitis. Stress is the fundamental
contributor to para-functional habits and harmful habits
like smoking and drug abuse.

Lifestyle medicine’s structured approach to stress
management including the promotion of healthy lifestyle
incorporating good habits and a balance of everything
should be the fundamental principal in modern healthcare
especially in adental office. As proven by multiple studies,
the role of stressin wrecking havoc across oral cavity is
unmatched. Therefore, by managing stress with being
mindful can contribute to significantly better outcomesin
patients. Dentist can play the leading role in this changing
paradigm by being the early adopters of this great approach.
Dentists and dental professional communicate and interact
with patients, often more frequently than general physicians
providing a great opportunity to identify and disrupt micro
behaviors which can be harmful. Discussions about smoking
cessation, sedentary lifestyle, stress management and harmful
habits can be incorporated in dental visits without disrupting
the workflow. The problem is most dentists and associated
dental care providers lack the basic training in lifestyle
modifications. Incorporating lifestyle medicine and patient
counseling should be incorporated into dental educational
curriculum to train the dentists to engage in meaningful
conversations, which extend beyond teeth and gums. Small
interventions over thetime have shown to make ameaningful
impact on patient habits. It is necessary to include chair
side assessments including questionnaires, verbal and non-
verbal assessments to possibly evaluate the risk of bad
habits and harmful patternsin order to identify and eradicate
them over a period. Identification is the key to disruption.
With the advent or digital technologiesincluding behavior-
tracking applications and teleconsultation. It is relatively
easy to identify, disrupt and monitor certain behaviors,
which would have required immense effort in the past.
Technology should beleveraged to favor healthcare providers
for the greater good of patients.

The benefits of integrating lifestyle medicine into dentistry
extend beyond individual practice. At a population level,
such integration can contribute significantly to reducing the
burden of NCDs. Public health strategies should recognize
oral health asan integral part of chronic disease prevention
initiatives, particularly in vulnerable populations where
access to both medical and dental servicesislimited. Policy
changes are urgently needed to incentivize preventive care
in dentistry. Current healthcare systems often reward
trestment over prevention, creating structural barriersto the
implementation of lifestyle interventions. Changing the
structure of healthcare from treatment from prevention
through lifestyle modification and multidisciplinary
collaboration can make a difference of life and death
especially for the underprivileged and marginalized
populations.

Integrating lifestyle medicineinto oral healthcare included
certain barrierslike limited appointment time which restricts
the ability of dental professionals to engage in meaningful
conversations about behavior change during routine visits.
Almost al dental practices are structured around procedural
efficiency, leaving little room for counseling or preventive
discussions within the standard appointment schedule.
Another important factor is the, insufficient reimbursement
for lifestyle related services poses a major obstacle in for
profit setups. Almost all of the dental insurance models
primarily cover clinical treatments rather than preventive
or educational services, limiting providers from investing
their timein lifestyle counseling, even when it isclinically
warranted. There is alack of comprehensive training for
dentists in areas such as nutrition, behavioral science, and
motivational interviewing. Many dental professionals report
feeling unprepared to discuss these topics with confidence
or to implement structured interventions due to the lack of
training, highlighting a need for curriculum reforms and
ongoing professional development. Training existing dental
healthcare providers through seminars and conferencesis
the need of the moment. On the patient side, socioeconomic
factors can significantly limit the feasibility of adopting
recommended lifestyle changes. Individuals from lower
income or underserved communities may face challenges
such as limited access to healthy diet, safe environments for
physical activity, or consistent healthcare. These disparities
reduce patient compliance to lifestyle recommendations and
require the development of individually tailored, culturally
sensitive, and accessible approaches that address real world
limitations. Language barriers, education levels, and
competing life priorities such as work and caregiving
responsibilities may further complicate patient’s ability to
prioritize oral and overall health behavior changes.

Addressing these challenges require a systemic and policy
level intervention on a national scale. Healthcare system
reforms are necessary to support reimbursement for
preventive services, promote inter professional collaboration,
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and restructure care delivery models to allow for lifestyle
integration. Furthermore, policy advocacy is essential to
drive changes in dental education, public health funding,
and care accessibility. Investing in these areas can empower
dental care providers and patients alike making lifestyle
medicine a practical and sustainable part of oral healthcare.

Oral care must be a part of public campaigns focused on
improving health through lifestyle modification, healthy
diet and promoting physical activity. Dental professionals
can play the leading role as advocates for the cause through
their workplaces, schools community halls and other places
of public interaction. The historical separations between
oral health conditions and systemic wellbeing is no longer
feasible. Staggering evidence demands a unified approach
and coordination between systemic wellbeing and oral heslth.
Such a paradigm shift would not only improve oral health
but also contribute substantially to overall wellbeing of an
individual Dentists can play a leading role in this
transformation as leaders through lifestyle counseling,
interdisciplinary collaboration, and patient centered preventive
care. They can help build healthier populations and reduce
the burden of chronic conditions. Embracing prevention
lifestyle modification as the solution is not only an option
now, but also an uncompromising reality.
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| am writing in response to the article “ Artificial Intelligence
in Surgery: Learning and Applications’ to express my views
on therapidly evolving role of artificial intelligence (Al) in
healthcare which has been published in your prestige journal
Volume 15 No.3 (2025) with DOI: https://doi.org/10.51985
/IBUMDC2025592 . This transformative technology is
reshaping the way we deliver care, diagnose diseases, and
manage treatments.

Al, which involves developing machines capable of
mimicking and in some cases surpassing human cognitive
functions, is making significant stridesin clinical settings.
One of its most impactful usesisin predictive analytics. By
analyzing patients' current health data alongside their medical
histories, Al can forecast potential health risks and identify
trends. These predictive capabilities allow for earlier
interventions, more effective preventive care, and ultimately
better patient outcomes while reducing overall healthcare
costs.t

In addition, Al streamlines administrative tasks by digitizing
and organizing patient data, which significantly reduces the
documentation burden on medical teams.2 It also plays a
vital role in medical education, bridging the gap between
theory and practice by enabling students to simulate history-
taking, diagnosis, and treatment planning.3

Technologies such as 3D printing (3DP), often powered by
Al-driven planning tools, are revolutionizing surgical
procedures, particularly in tumor excision. They help define
precise surgical margins, reduce the risk of damaging vital
structures, and preserve healthy tissue resulting in improved
postoperative outcomes.4

Furthermore, Al-enabled clinical decision support systems
(CDSYS) assist healthcare professionals by providing real-
time recommendations, alerting them to potential errors,
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and supporting decision-making processes. In underserved
or resource-limited areas, Al tools can extend access to
medical expertise where specialists may not be available.

However, it is my firm belief that Al should serve as an
adjunct to healthcare professionals not a replacement. The
human elements of empathy, ethical judgment, and clinical
intuition remain irreplaceable.

In conclusion, to ensure that Al technologies serve patients
safely and equitably, close collaboration is required among
clinicians, data scientists, and policymakers. With thoughtful
integration, Al can truly enhance the practice of medicine
and improve healthcare delivery across the globe.
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