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Abstract

Hypertrophic obstructive cardiomyopathy (HOCM) presents unique challenges in perioperative management due to its
dynamic left ventricular outflow tract obstruction, diastolic dysfunction, and susceptibility to arrhythmias. This report
highlights the anesthetic considerations in an 80-year-old female with HOCM and cervical spondylotic myelopathy
undergoing C2-C5 decompressive surgery. The patient, an ASA-I11 with poorly controlled hypertension, experienced acute
hemodynamic instability post-induction, necessitating emergent optimization. Re-attempted surgery under transesophageal
echocardiography guidance, invasive hemodynamic monitoring, and tailored anesthetic techniques ensured uneventful
completion. This case underscores the critical role of echocardiographic assessment, precise fluid management, and
pharmacological strategiesin minimizing perioperative risksin HOCM patients. The report aims to contribute to the limited
literature on HOCM anesthetic management and to guide clinicians facing similar complexities.
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INTRODUCTION:

Hypertrophic obstructive cardiomyopathy (HOCM) isarare
disorder characterized by hypertrophy of the left or right
ventricle, which may be symmetric or asymmetric and
classified as either obstructive or non-obstructive.*” The most
common form, subaortic HOCM, involves asymmetric
hypertrophy of the interventricular septum, leading to dynamic
obstruction of the left ventricular outflow tract (LVOT).2 The
extent and location of hypertrophy vary significantly,
influencing the clinical presentation. This autosomal disorder
exhibits a male-to-female predominance of 2:1.3, with an
annual mortality rate of approximately 3-4% under medical
management.* Treatment approachesinclude medical therapy,
electrophysiological interventions, percutaneous tranduminal
septal myocardial ablation, and surgical options.® Anesthetic
management in HOCM poses unique challenges, particularly
in undiagnosed cases. We present the case of a previously
undiagnosed HOCM patient undergoing C2-C5 decompressive
cervica spine surgery and describe the perioperative anesthetic
management in this context.

Case Report
An 80-year-old female with cervical spondylotic myelopathy
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was scheduled for decompressive surgery (laminectomy,

C2-C5) under general anesthesia at Bahria International
Hospital, Bahria Town Phase 8, Rawalpindi. The patient
was classified as ASA-I11, with a history of uncontrolled
hypertension despite a quadruple antihypertensive regimen
comprising hydralazine 100 mg, irbesartan 300 mg,
hydrochlorothiazide 12.5 mg, and lercanidipine 10 mg. She
was New York Heart Association (NYHA) Class Il and
Canadian Cardiovascular Society (CCS) Class |, with no
significant limitations on ordinary physical activity.
Preoperative echocardiography revealed concentric left
ventricular hypertrophy (LVH), aleft ventricular end-diastolic
dimension (LVEDD) of 46 mm, and an interventricular
septal thickness of 12 mm, with a normal gjection fraction
(EF) of 60%. No overt left ventricular outflow tract (LVOT)
obstruction was reported at rest.

Induction of anesthesiawith propofol, nalbuphine, and cis-
atracurium resulted in profound hypotension, refractory to
multiple boluses of epinephrine (2.5 pg). Peak airway
pressures were elevated (28-29 cmH20), and pink frothy
sputum was observed, indicating acute pulmonary edema.
Bedside echocardiography confirmed severe obstructive
cardiomyopathy with systolic anterior motion (SAM) of the
mitral valve, moderate mitral regurgitation, and a small left
ventricular cavity, consistent with dynamic LVOT
obstruction.(Fig 1) The surgery was aborted, and the patient
was stabilized with beta-blocker therapy (bisoprolol 2.5 mg
BID) and fluid optimization.

On the subsequent day, surgery was reattempted with a
revised anesthetic plan to address hemodynamic challenges.
Preoperative anxiolysis with midazolam was administered
to reduce anxiety and facilitate smooth induction. Invasive
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Figure 1. Echocardiogram showing increased 1V S thickness, SAM & LV outflow acceleration

monitoring included transesophageal echocardiography
(TEE) to assess real-time ventricular function and loading
conditions, along with placement of an arterial linein the
left brachial artery and a 7.0Fr central venous catheter in
the right femoral vein. Anesthesia was induced with low-
dose propofol and fentanyl to blunt the sympathetic response
to laryngoscopy, while cis-atracurium was used for
neuromuscular blockade due to its minimal cardiovascular
effects.Maintenance was achieved with sevoflurane (0.5
MAC), nitrous oxide (0.5 MAC), and dexmedetomidine
(0.3ug/kg/hr) to ensure hemodynamic stability.Dynamic
LVOT obstruction was monitored throughout the procedure
using TEE, which guided adjustments in preload and
afterload. Phenylephrine was used to maintain systemic
vascular resistance (SVR), while care was taken to avoid
hypovolemia or agents that could increase contractility.
Glyceryl trinitrate was used sparingly to manage blood
pressure without exacerbating obstruction. The surgical
procedure proceeded uneventfully, and the patient was
extubated in a deep plane and transitioned to an i-gel airway
to minimize postoperative stress.

DISCUSSION

Hypertrophic obstructive cardiomyopathy (HOCM) is
characterized by asymmetric septal hypertrophy and dynamic
left ventricular outflow tract (LVOT) obstruction, often
exacerbated by specific physiological triggers. These include
reduced preload, increased contractility, and decreased
afterload, all of which contribute to a worsening
intraventricular gradient. The perioperative period poses
significant risks for these patients due to the interplay of
hemodynamic fluctuations, anesthetic agents, and surgical
stress.

The pathophysiology of HOCM is marked by diastolic
dysfunction, as impaired ventricular relaxation reduces
cardiac compliance. Additionally, systolic anterior motion
(SAM) of the mitral valve leaflet can further exacerbate

| i_‘&nh&i_

' ’TT’"‘T AR

LVOT aobstruction and mitral regurgitation. These features
complicate the perioperative management, as seen in this
case, where the patient devel oped acute pulmonary edema
and refractory hypotension following anesthesia induction.
SAM, unmasked post-induction, highlighted the importance
of understanding latent versus overt LVOT obstruction,
especially in previousy undiagnosed cases.®’

In managing such patients, the primary anesthetic objectives
are to maintain sinus rhythm, optimize preload, sustain
afterload, and avoid increases in myocardial contractility.
Beta-blockers, like bisoprolol administered in this case, are
fundamental for reducing heart rate and mitigating the
severity of LVOT obstruction. Volume optimization through
judiciousfluid administration is crucia to maintain ventricular
filling and prevent hypovolemia.

The intraoperative use of transesophageal echocardiography
(TEE) was instrumental in this case. It enabled dynamic
monitoring of SAM, LVOT obstruction severity, and
ventricular filling conditions, allowing timely adjustments
in fluid and pharmacologic therapy. TEE is considered the
gold standard for intraoperative assessment in HOCM and
is particularly valuable in guiding management decisions.
The anesthetic strategy employed included the use of agents
with minimal negative inotropic effects, such as sevoflurane,
nitrous oxide, and dexmedetomidine, alongside careful
titration of phenylephrine to maintain systemic vascular
resistance (SVR).% These agents were chosen to avoid
exacerbating LVOT obstruction while ensuring hemodynamic
stability. Opioids and sedatives were administered to suppress
catecholamine surges, reducing sympathetic outflow and
associated risks of tachycardia.

Furthermore, rapid administration of induction agents and
vasodilators must be avoided in HOCM due to their
propensity to precipitate hemodynamic collapse. Instead,
slow, controlled administration of induction agents, as
performed in this case, mitigates such risks.’
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This case underscores the importance of preoperative
optimization, the utility of advanced intraoperative
monitoring, and a multidisciplinary approach in managing
HOCM patients undergoing non-cardiac surgery.” By
tailoring anesthetic and pharmacol ogic strategies, clinicians
can minimize perioperative complications and achieve
favorable outcomes even in complex cases.

CONCLUSION

Hypertrophic obstructive cardiomyopathy presents significant
anesthetic challenges due to its complex hemodynamic
profile and dynamic LVOT obstruction. This case highlights
the pivotal role of preoperative optimization, intraoperative
echocardiographic guidance, and tailored anesthetic
techniquesin ensuring favorable surgical outcomes. Advanced
monitoring with TEE and the judicious use of beta-blockers,
vasopressors, and volétile anesthetics contributed to the safe
and successful management of this patient. This report adds
to the limited literature on HOCM management in non-
cardiac surgical settings and provides a framework for
perioperative care in similar high-risk cases.
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