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ABSTRACT
Objective: To determine frequency of complications in patients with fixed metal-ceramic dental prosthesis

Study Design & Setting: A cross-sectional study was designed and conducted on 141 post-treatment patients of Fixed
Dental Prosthesis (FDPs) at Armed Forces Institute of Dentistry, Rawalpindi, Pakistan from Sept 2019 to Feb 2020.

Methodology: This study analyzed the results of 141 patients whose records were completed during study duration of 06
months at Department of Prosthodontics, Armed Forces Institute of Dentistry, Rawalpindi. Patients were called at three
months follow up after provision of fixed dental prosthesis. Intraoral examination for presence of esthetic and periodontal
complications was done by inspection, palpation and probing. Complications were graded according to severity.

Results: Esthetic complications with FPDs were observed in 13.47% (n=19) of the subjects, periodontal complications
were encountered in 9.2% (n=13) and 77.3% (n = 109) showed no complications at all. No significant difference was
observed in terms of type of complication encountered between males and females or between different age groups.

Conclusion: Complications in patients of metal-ceramic FDPs were observed in 22.7% patients only, of which 13.47%
were esthetic and 9.2% were periodontal complications.
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INTRODUCTION:

Fixed partial dentures is one of most commonly chosen
treatment modeality for restoration of incompletely edentulous
arches asit serves a good means of substitutingthe missing
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teeth.! Since metal ceramic fixed-dental prosthesis offer
greater holding, firmness and stability, its demand to replace
missing or lost teeth is on the rise both in the developed and
developing countries across the world.?The placement of
metal ceramic fixed restoration is one of the most widely
done procedures in dental practices assuring predictable
function and esthetics and proves a good value for money
when properly planned and designed. However, poorly
designed prosthesis not only fails but also damages the tooth
and its supporting structures irreversibly.*Poor patient
selection and improper execution of core buildup of tooth
preparation, impression taking and cementation leads to
early complications and subsequent failuresin metal ceramic
fixed dental prosthesis. Risk factors associated with these
complications are inadequate history taking by the dentist,
poor ord hygiene, smoking, inappropriate or poorly designed
prosthesis and poor selection of position and number of
units of the restoration.*A successful porcelain fused to
metal crown satisfies biological, esthetic and mechanical
concerns. Poor placement of margins of tooth preparation
leads to severe periodontal problems and results in poor
esthetic results.® Improved biological, mechanica and esthetic
results can be obtained by proper patient selection, good
treatment planning and proper placement of cervical finish
line without voilating biological width, thus, assuring the
longevity of prosthesis and excellent oral health. ”°In astudy
conducted by Raza M et al, 140 patients were examined
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with 245 abutments, 58 males and 82 femal es with the mean
age of 42+8.9 years, it was reported that the length of services
ranging from 3-7 years with an approximate average of 5.4
years. The most commonly reported problems comprised
of esthetic (10.2%) and periodontal (12.65%) problems.*The
aim of this study wasto determine frequency of complication,
which will help prevent the occurrence of the samein future,
ultimately resulting in better patient care. Results of this
study can be applied in future for better treatment planning
of the metal ceramic fixed dental prostheses which can
further be implemented for improved patient care.

METHODOLOGY:

A cross sectional study was designed and conducted at the
Armed Forces Institute of Dentistry, Rawalpindi, Pakistan
from Sept 2019 to Feb 2020. Prior approval from Ingtitutional
Ethics Committee was obtained with ref # (905/Trg-ABP1K 2
dated 17 Aug 2019). Verbal and written consent was taken
from patients enrolled in the study. The sample size for this
study was cal culated by using WHO-sample size calculator,
where prevalence of complication associated with ceramic
metal fixed dental prosthesis was taken to be 10.20% *°,
95% level of confidence, 80% study power and a precision
of 5%. Minimum required sample size was cal culated to be
141 using WHO sample size calculator.

Data was collected using non probability consecutive
sampling technique. Both female and male patients, aged
20-60 years having single unit or 3-unit Porcelain Fused to
metal-ceramic fixed dental prosthesiswere examined. Patients
were called for follow up visit 3 months after provision of
metal ceramic fixed dental prosthesis. Factors like caries,
abutment fracture, prosthesis fracture and mesial/distal
cantilever were not considered. Detailed history, complete
intra oral examination of involved tooth/teeth was carried
out comprising of inspection, palpation and probing to look
for esthetic and periodontal complications.
Periodontal problems were assessed using Community
Periodontal Index of Treatment Needs (CPITN) probe and
was graded as follows:
- Grade | — Slight color change and/or edema but no
bleeding observed on probing

Grade Il — Redness and edema with bleeding on probing

Grade |11 — Significant redness and edema, ulceration
with spontaneous bleeding
Esthetic problems were assessed by both researcher and the
patient himself and will be graded as follows:

Grade | — Unacceptable to patient only

Grade I1- Unacceptable to researcher only

Grade I11- Unacceptable to researcher and patient

The data was entered into IBM SPSS (version 23.0) for
anaysis. To analyze the quditative and quantitative variables,
descriptive statistics were used. For qualitative variables
like gender, esthetic and periodontal causes frequency and

percentage was calculated. For quantitative/continuous
variables including age, the mean/standard deviation was
calculated. Categorical group comparisons were made by
using Chi-square test or Fischer exact test as applicable.
Effect modifiers including age and gender were controlled
by stratification and sub-group analysis. Pvalue of lessthan
or equal to 0.05 were considered significant.

RESULTS:

There were 141 patients enrolled in the study. Out of 141,
69 (48.9%) were males and 72 (51.1%) were females with
amean age of 39.54+12.94 years. Baseline characteristics
of study participants were given in table 1. Esthetic
complications with FPDs were observed in 13.47% (n=19)
of the subjects while periodontal complications were
encountered in 9.2% (n=13) of the patients as shown in
Figure 1. On the contrary, remaining 77.3% (n=109) showed
no complications at al.

Distribution of esthetic and periodontal complicationsin
terms of severity grading among study participantsis given
in Table 2. For the purpose of stratification, patients were
distributed into two groups with respect to age i.e. 40 years
or less and 41 years above.No significant difference was
observed between =40 and >40 years' age groups in terms
of severity of esthetic complication encountered (p=0.413).
On the other hand, a significant relationship was found
between gender and grade |11 aesthetic complicationsi.e.
more number of females experienced grade |11 aesthetic
complications as compared to males who more commonly
encountered grade | and |1 complications (p<0.001) as shown
in Figure 2a. Interms of periodontal complications, significant
relationship was found between both age group and gender.
Fema es were more likely to encounter grade |11 periodontal
complications as compared to males who more commonly
experienced grade | complications (p=0.011), similarly
patients with age more than 40 experienced grade Il
complications whereas those with age less than 40 years
more commonly experienced grade | and |11 complications
(p=0.002).

DISCUSSION:

A study conducted by Ercoli C in 2021, determined the
factors affecting the longevity of fixed-metal ceramic dental
prosthesis, retainer, and abutments, in which it was concluded
that the material, such as gold or cobalt-chromium alloy,
used for the denture fabrication was the most important
factor associated with the longevity and better clinical
survival of prostheses. In the same study, it was also
concluded that gender and the age of the patient had a
significant affect the denture’s overall lifetime. Similarly,
it was also reported that the risk of failure of fixed metal-
ceramic dental prosthesis significantly increases when the
abutment tooth is treated endodontically.™

On contrary, some studies reported no significant association
between higher age group of the patient and denture's
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Table 1: Summary of baseline characteristics of study participants
(n=141)

Characteristics Freguency (n) | Per centage (%)
Ageinyears (meantSD) 39.54+12.94
Agerange 40-60
Age groups
- =40 years 81 57.4%
- >40 years 60 42.5%
Gender
- Mae 69 48.9%
- Female 72 51.1%

Fig 1: Occurrence of esthetic (a) and periodontal (b) complicat-
ions among study participants over three months follow up

Occurrence of esthetic
complications

Occurrence of peridontal
complications

11%

@ Yes
@ No

@ Yes
@ No

Table 2: Distribution of esthetic and periodontal complicationsin
terms of severity grading among study participants

Grading | Frequency | Percentage
Levels (n) (%)

Esthetic Grade| 5 38.5%
Complications Grade 4 30.8%
(n=13) Grade Il 7 30.8%
Periodontal Grade | 2 10.5%
Complications | Gradell 5 26.3%
(n=19) Grade I 12 63.2%

Figure 2: Comparison of occurrence of esthetic complications with
respect to gender (@) and age groups (b).

Severity of esthetic complications
among males & females

Severity of esthetic complications
among age groups

@ Male @ Female @ <40Years @ >40Years

Grade| Gradell Gradelll Grede| Gradell Gradelll

longevity. A systematic review/meta-analysis conducted by
loannidis G et al, in 2009, with an aim to investigate the
relationship between patient age and survival rate of fixed
prostheses, included studies published between 1985 - 2007,
and atotal of 2,811 patients with age range of 17 - 94 years,
wereincluded. The author reported in results that there was
some evidences of higher failure rates among patients with
middle-age group but no significant conclusion could be
drawn in terms of increasing age to have an impact on the
survival rate of fixed prostheses.™

The common complications related to prosthesis, length of
services in term of success are largely determined at the
timewhen a patient visitsadentist for repair or replacement
of the existing restorations. The overall mean years of service
for FDPsin this study were found to be 5.4 years, athough
metal-ceramic restorations are generally considered to be
definitive restorations. These findings are similar to the
findings reported in a study conducted by Oginni A et al **
but the result was lower as compared to the result of studies
conducted in developed countries.**

In studies conducted by Ikai H et al and Walton TR et al,
the incidence of periodontal problems related to fixed-metal
ceramic dental prosthesisis reported to be 23% and 27%
respectively.*>*® On the contrary, alocal study conducted
by Ghani F et al, reported 11.0% incidence of periodontal
complications associated with fixed metal-ceramic dental
prosthesis.'’

The main factors that are responsible to produce the final
estheticsincludes arrangement of the teeth, tooth color, tooth
shape and restoration quality. A study conducted by Abduo
Jet a reported poor esthetics to be the most frequent and
significant cause of failure of restoration,followed by another
important factor i.e. fracture of fixed-denture prostheses.*On
the other hand, studies reported by western researchers
identified caries to be the primary reason of FPD failure,
but data of this study in addition to another local study
conducted by Memon MR et a showed that decementation
was the major factor responsible for FPD failure. Results
of present study identified technical complicationsincluding
de-cementation and unacceptabl e aesthetics and |aboratory
complications including fixed prostheses fabrication to be
the common causes of FPD failure.*®

In another study conducted by BlumaE et a, unacceptable
aesthetics was reported to be only 7% and an important
parameter to observe was, restoring aesthetics with MCFDPs
was reported to be controlled by numerous factors relating
to designing of tooth preparation, dentist’s clinical/judgement
skills for appropriate matching of the shade tab to the
neighboring teeth and technician’s skills to reproduce the
form and exact required shade in the laboratory.” In this
study, no association of complications with gender was
found. Out of total study subjects 13.47% had esthetic
complications and 9.11% had periodontal complications of
fixed dental prosthesis.
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In astudy, patients were asked questions related to the time
of service, nature of complaint, and materials used. Clinical
examination was then performed. The percentage of the
failures were periodontal disease (51%), shade mismatch
(42%).The duration of service and oral hygeine was found
to influence most of the complications especialy periodontal
disease, esthetics and occlusal wear.’In a study, the aesthetic
and periodontal problems were more often associated with
single crowns.

One of the common complications or risk factors associated
with the fixed prostheses is the presence of periodontal
disease. Despite many researches carried out to know about
thefailure and complications of fixed prosthesis, the present
topic of studying the relationship between the fixed
prosthodontics and gingival problemsis still insufficient
and much research isrequired on thistopic.Various researches
associated gingival or periodontal problems with fixed
prosthodontics to poor oral hygiene and lack of dental
professional maintenance therapy.However the prevalence
of complications was very low.? In our study, 77.3% study
subjects had no complications.

CONCLUSION:

Complications in patients of metal ceramic fixed dental
prosthesis were observed in 22.7% patients only, of which
13.47% were esthetic and 9.2% were periodontal
complications. Age and gender of patients had no effect on
the frequency of complication encountered.
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