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 Hypertrophic obstructive cardiomyopathy (HOCM) is a rare complex cardiovascular 
disorder with abnormal autosomal inheritance. Anaesthetic management of patients 
with HOCM is challanging and may be associated with high mortality. Adequate 
monitoring  is essential in such patients. A complete understanding of pathophysiology, 
hemodynamic changes and anaesthetic implications is needed for successful 
perioperative outcome. We report successful management of one such patient using 
epidural anaesthesia.  
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INTRODUCTION 

 
 Cardiomyopathy literally means “heart muscle disease, and refers to the deterioration of the function of the 
myocardium” (Thiagarajah, P.H., 2009). Despite advances in the management of heart disease, hypertrophic 
cardiomyopathy remains a challenge to anaesthesiologist. 
HOCM is characterized by  
A: Myocardial hypertrophy 
B: Dynamic Left Ventricular outflow tract obstruction 
C: Systolic anterior movement of mitral valve and mitral mregurgitation 
D: Diastolic dysfunction 
E: Myocardial ischemia and dysrhythmias (Bhale, P.V., et al, 2013)  

 Hypertrophied myocardium exhibits prolonged relaxation time and decreased compliance leading to 
increased left ventricular end diastolic pressure and impaired filling (Rupal, S., et al, 2013). Patients with 
HOCM pose considerable anesthetic challenge as the outflow tract obstruction can be worsened by decrease in 
the preload or afterload or by sympathetic stimulation (a common occurrence during anesthesia and surgery) 
leading to an increase in myocardial contractility. Dysrrhythmias are the cause of sudden death in young adults 
with HOCM (Maron, B.J., 2002; Poliac, L.C, et al, 2006). In addition, the higher incidence of ischemic heart 
disease in patients with HOCM may further increase the risk of anesthesia and surgery (Bhale, P.V., et al, 
2013). 
 There is paucity of literature on anaesthetic management of this disorder (Magre, A.R., et al, 2013). In this 
case report we highlight the anaesthetic problem encountered during the management of  HOCM patient posted 
for orchidectomy performed under epidural anaesthesia. 
 
Case report:  
 A 62 yrs male, chronic smoker & alcoholic, was admitted with history of swelling over scrotal region since 
3-4 years. There was h/o – Palpitation & dysnea on & off, on exertion .He was a k/c/o hypertension on (tab. 
Amlodepine 5 mg) and recently a  diagnosed diabetic (controlled by diet only). His effort tolerance was 2 
flights. 
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 On examination patient was conscious, oriented, averagely built, weighing 72 kg, febrile (spikes of 100-102 
degree F), with pulse 62 /min regular, blood pressure 150/96 mmHg and respiratory rate 24/min. There was no 
pallor, icterus, cyanosis, clubbing and edema, Mouth opening was adequate with MPC – Grade – II. 
 On systemic examination, he had pansystolic murmur over the precordium. Breath sounds were equal on 
both sides. There were no advantitious sounds. Routine Blood investigations like complete blood count, blood 
sugar level, kidney function test – within normal limits. 
 
D-Echo & Colour Dopler:  
 It forms an important investigation in HOCM. Preoperatively 2Decho was done in our patient. 
       E/o – Systolic Anterior Motion of anterior mitral leaflet, Severe hypertrophy of LV wall, Good LV systolic 
function, LVEF – 60% &  Subaortic gradient 27mmHg.. 
Patient was accepted for anesthesia under ASA grade-III and was posted for emergency orchidectomy i/v/o 
pyocele & fever.   
 Plan & risk of anaesthesia was explained to the patient & informed consent was obtained. 
 Patient was fasting for 6 hrs prior to surgery however morning dose of anti-hypertensive drug was taken. 
 We preferred regional (epidural) anaesthesia for the patient. In the operation theatre, electrocardiogram, 
pulse oximeter, non invasive blood pressure were attached. Continuous ECG monitoring was done on an 
external defibrillator. Patient received i.v Ranitidine 50 mg and i.v Ondensetron 4 mg as premedication. With 20 
G i.v line in situ (Rt. Forearm), we preloaded the patient with 500 ml of RL. Under all aseptic precaution, 
epidural catheter (18 G) was inserted at L2-L3 interspinal space. Epidural placement was confirmed with a test 
dose of 1% Lignocaine & 50 microgram Fentanyl. Anaesthesia was subsequently achieved with 0.5% 
Bupivacaine administered in aliquots of 2 cc upto 8 cc over 20 mins & T4 level of analgesia was reached . Inj. 
Diclofenac 75mg was administered as a component of multimodal analgesia regime in drip. Procedure was 
uneventful. Following surgery patient was shifted to surgical intensive care unit for monitoring and further 
management. In ICU patient was judiciously monitored for hemodynamic parameters (Pulse, Blood pressure 
and SpO2). Post operatively VAS<3   was maintained by giving epidural top up of inj. Bupregesic 60 microgram 
+ 6cc Normal saline. Tab. Amlodepine was continued post operatively and i.v fluid was given as maintenance at 
2ml/kg/hr to cover 6 hrs of NBM period. Epidural catheter was removed two days after surgery and patient was 
shifted to ward. (3rd post operative day). 
Patient was discharged on post operative day 15. 
 
Discussion: 
 HOCM is a complex cardiac disease with unique pathophysiologic characteristics. It affects patients of all 
ages. The prevalence may approach 1 in 500. It is often hereditary and is transmitted as an autosomal dominant 
character. It is most common of the genetic cardiovascular diseases caused by a multitude of mutations in genes 
encoding proteins of the cardiac sarcomere (Maron, B.J., 2002). HOCM pathophysiology includes “dynamic” 
obstruction of LVOT and obstruction is variable and dependant on volume of blood in ventricle immediately 
before ventricular systole (Singh, K.V., et al, 2007). The dynamic obstruction is due to systolic anterior motion 
of anterior mitral valve leaflet, leading to its contact with the hypertrophied septum. Diastolic dysfunction, 
increased risk of ischemic heart disease due to abnormal coronary anatomy and dysrhythmias further may 
complicate hemodynamic balance (Singh, K.V., et al, 2007). Severity of obstruction is increased by any 
intervention which reduces ventricular size. Therefore, hemodynamic goals include maintaining adequate 
preload and after load and preventing excessive increase in heart rate and contractility (Bhure, A.R., K.S. 
Marodkar, 2011).  Beta blockers and calcium channel blockers have been used to treat HOCM. The beneficial 
role of beta blockers is due to the decreased heart rate with consequent prolongation of diastole, increased 
passive ventricular filling and decrease in myocardial oxygen requirement. Verapamil imparts benefits due to 
ventricular relaxation and filling. AF is the most common dysrrhythmia in patients with HOCM and is 
associated with increased risk of thromboembolism and sudden death. Paroxysmal AF may cause rapid clinical 
deterioration by decreasing diastolic filling and cardiac output (Spirito, P., et al, 1997). 
 Anaesthetic management of patients with severe cardiomyopathies is associated with a high morbidity and 
mortality & therefore requires careful planning, preparation and monitoring (Thiagarajah, P.H., 2009). 
 Events that increase Left Ventricular outflow tract obstruction are – 
 i) Events that Increased myocardial contractility like Β adrenergic stimulation (catecholamines) 
 ii) Events that Decrease pre load like hypovolumia , vasodilators, tachycardia, IPPV  
iii) Events that Decrease after load like Hypotension , vasodilator. 
 Hence minimize LVOT obstruction by avoiding sympathetic stimulation, hypovolumia and vasodilatation 
(Baunwald, E., S.F. Anthony; Roberta, L., E. Katheri). 
 These patients may deteriorate preoperatively due to arrhythmia, dynamic LVOT obstruction and diastolic 
dysfunction. Hence preventive measures include 
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1) Aggressive maintainance of sinus rhythm with defribrillation or pharmacological therapy (2) prevention or 
treatment of LVOT obstruction by maintaining preload and maintaining afterload with phenylephrine (3) 
administration of beta blockers or verapamil & suppression of sympathetic stimulation(Poliac, L.C, et al, 2006; 
Haering, J.M., 1996). 

 Though many studies advocated general anaesthesia for cases of HOCM, there were surgeries which were 
conducted successfully under Epidural anaesthesia. We have chosen regional over general anaesthesia in our 
case due to several disadvantages posed by general anaesthesia in HOCM. 
A: Sudden decrease in systemic vascular resistance due to i.v induction agent. 
B: Activation of sympathetic nervous system during intubation and extubation. 
C: Positive pressure ventilation leading to decrease in preload in hypovolemic patients. 
D: Need of invasive blood pressure monitoring and Transesophageal echocardiography.  
E: Post operative pain management to prevent sympathetic nervous system activity and avoid hypoxia and 
hypercarbia (Bhale, P.V., et al, 2013).  

 Central neuraxial blockade has the disadvantage of sudden decrease in preload leading to hypotension and 
tachycardia which leads to increase in LVOT obstruction and decreased ventricular filling (Stocche, R.M., et al, 
2007). However we have chosen epidural anesthesia and achieved the desired level by injecting drugs in titrated 
doses taking care to avoid sudden decrease in preload. We use inj. Fentanyl (instead of adrenaline) along with 
inj. Lignocaine in test dose because if catheter is in vessel then due to adrenaline there is sudden rise in heart 
rate which worsen the LVOT obstruction. Whereas  narcotics have minimal depressing effect on cardiac 
function(Thiagarajah, P.H., 2009). 
 In HOCM cases, in addition to the basic monitoring like NIBP, SPO2, ECG, ETCO2, direct arterial blood 
pressure monitoring is required to identify abrupt hemodynamic changes. In situations where the surgery is 
complex or of long duration, trans esophageal echocardiography (TEE) monitoring is also appropriate. When a 
patient becomes hypotensive during anaesthesia , TEE differentiates  the cause of hypokinesia ,regional 
ischemic ventricular dysfunction or hypovolemia (Thiagarajah, P.H., 2009). However orchidectomy is a surface 
surgery of relatively short duration & generally not associated with hemodynamic perturbations. Our patient did 
have good effort tolerance as per history. Hence we did not place invasive hemodynamic monitoring lines 
though we were prepared with same if need arose. The vasopressor of choice would be phenylephrine as it is 
pure alpha –adrenergic agonist (Bhure, A.R., K.S. Marodkar, 2011). Drugs with beta adrenergic agonist activity, 
such as ephedrine, dopamine and dobutamine are contraindicated in treating hypotension in these patients 
because drug induced increase in myocardial contractility and heart rate increases LVOT obstruction (Roberta, 
L., E. Katheri). Fluid management is critical. To err on the hypovolemic state is prudent. Therefore a 
vasopressor to mitigate against the vasodilating effect of anaesthetic is a rational approach (Thiagarajah, P.H., 
2009). Vasodilator should not be used to lower blood pressure because decrease in SVR will accentuate LVOT 
obstruction. We have kept metoprolol ready to slow persistently elevated heart rates (Jackson, J.M., S.J. 
Thomas, 1993). Defebrillator /cardiovertor was kept attached to the patient. Postoperatively  analgesia was 
maintained by giving epidural top ups to reduce trigger sympathetic nervous system which would increase 
LVOT obstruction. Hypothermia and shivering   should be eliminated in HOCM patients (Bhale, P.V., et al, 
2013). We covered the patient well. As our patient was febrile we did not use warming blankets. 
 
Conclusion: 
 It may be worth emphasizing that successful anesthetic management of a patient with HOCM requires 
thorough understanding of the hemodynamic changes, proper intraoperative vigilance , avoiding factors that 
may increase LVOT obstruction with careful selection of medication and intravascular fluid therapy. Any 
surgical intervention and induction of anaesthesia may lead to intraoperative hypotension, myocardial 
ischaemia, acute heart failure and supraventricular or ventricular tachydysrhythmias. So emergency surgery 
should be undertaken only after preoperative optimization and calculation of risk benefit ratio. Effective co-
ordination between surgeon, anesthetist and cardiologist is essential for better outcome of any surgical 
intervention in these patients. 
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