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ABSTRACT/INTRODUCTION

Bupivacaine is a long-acting, local anaesthetic (LA) agent which is widely used for cutaneous infiltration, intra-
articular injection, peripheral nerve blocks, epidural and spinal anaesthesial*l. Most fatal side effects of local
anaesthetics are due to the involvement of cardiovascular and central nervous system!?, LA toxicity occurs either
due to overdose of these agents or accidental intravascular injections which usually involve cardiovascular &
nervous systems simultaneously. Cardiovascular side effects are mainly due to Myocardial conduction depression &
negative inotropic action. Bupivacaine produces a concentration-related depression of intra-atrial, A-V nodal,
intraventricular conduction and myocardial contractility owing to a fast sodium channel blocking in both nerve and
cardiac tissuel>®l. However, there has been no report concerning bupivacaine-induced myocardial injury presenting
to the Emergency Department (ED) as acute coronary syndrome. We present a case mimicking acute coronary
syndrome non-ST segment elevation myocardial infarction (NSTEMI), which was diagnosed as a bupivacaine-
induced cardiac injury without CNS toxicity.
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CASE PRESENTATION

A 24-year-old young male (Non-smoker, Non-alcoholic & Non-Drug abuser) patient presented to our emergency
department with the chief complaints of chest pain& dyspnoea since 2 hours. This patient was referred to our
hospital where he was scheduled for orchidopexy in the morning because of trauma to scrotal region 1 year back. He
had normal cardiac, respiratory, liver and renal functions with normal laboratory findings on preoperative
examination. Vital signs were normal during the operation. Spinal anaesthesia was given with a 25G Quinche spinal

needle at the L3-4 interspace in the sitting position. Clear and free-flowing cerebrospinal fluid was observed, and
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heavy bupivacaine 15 mg was administered. After 5 mins of Bupivacaine injection, he started complaining of chest
discomfort & severe dyspnoea. Simultaneously, he developed tachycardia and hypertension. He had to be taken off
the operating table& his operation was cancelled. Injection Esmolol 20 mg 1V was given there, and the patient was
monitored in ICU for an hour. After initial stabilisation, the patient remained symptomatic so he was referred to our
centre for further management.

When he arrived to our emergency department his chief complaints were chest pain & mild dyspnoea. Chest pain
was left-sided, non-radiating in nature. There were no other complaints. His Pulse was 132/min, Blood Pressure was
114/80 mm of Hg, Respiratory rate was 24/min,SpO2 was 99% on room air & body temperature of 98.6 F. His
chest was clear & other systemic examination was unremarkable. His Electrocardiogram (ECG) was done on arrival
(Figurel) which showed Sinus Rhythm with ST segment depression with T wave inversion in Lead V5-V6 & Lead
I, I, 1ll, aVF. His chest radiograph was normal. Screening Echocardiograph which was done in ED showed Mild
global hypokinesia with LVEF 45-50%. His Trop | was 1.05 ng/mL (reference range: < 0.2 ng/mL).Other laboratory
findings were normal except mild leucocytosis (Total Leucocyte Count 13400/mm?).0On the basis of her symptoms,
signs, laboratory and imaging results, Acute Coronary Syndrome Non-ST elevation Myocardial Infraction was made
in ED. Tablet Asprin 325 mg orally, Tablet Clopidogrel 300 mg orally, Tablet Atorvastatin 80 mg orally & Injection
Heparin 4000 IU intravenously was given to him in ED. Further, he was admitted to the Cardiac care unit. After
admission, his Coronary angiography was done which showed normal coronaries (Figure 2). He was treated
symptomatically along with hyperpolarization-activated cyclic nucleotide-gated (HCN) channel blockers Ivabradine
5 mg orally. After the next day of admission, his symptoms started improving. His follow-up ECHO was done
before discharge which was normal. Also, at the time of discharge ECG & Cardiac Enzyme was done, ECG showed
normal sinus rhythm (Figure 3) while his cardiac markers were within normal limit. Subsequently, he got discharged

after 2 days of admission without any complications.

» =7

- ABNORMAL ECG

Unconfirmea Diagnosis

»
il 0 *ﬁ’—“~—~LwA-~flr \~g‘l~—‘f AP MR R e

SRS £ FRJE PSS FEET IR FRERS FSOS DRUS Sy Payey BRoRd PR ES Liimas: 10 mm/pw|  Fhest- 10.6 mm/wv | ¥ $0+ 0.50-100 M=z wl| 100m lcu PN
i {

Figure 1: Initial ECG showing Sinus Rhythm with ST-segment depression with T wave inversion in VV5-V6 & Lead
I, 11, 111, aVF
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Figure 2: Coronary Angiogram showing normal coronaries
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Figure 3: ECG before discharge showing normal findings
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DISCUSSION

Bupivacaine is widely used as a long-acting local anaesthetic agent; however, acute and fatal side effects of local
anaesthetics usually occur simultaneously after an overdose of local anaesthetics or accidental intravascular

injections(®l,

Bupivacaine side effects are related to CNS and adverse cardiovascular effects. CNS side effects usually occur
before the cardiovascular signs and symptoms. Cardiac toxicity is one of the adverse effects of bupivacaine; it can
present as cardiac depression, ventricular tachycardia, asystole, and/or electromechanical dissociation. This is due to
the blocking of sodium channels in the cardiovascular system4l, Bupivacaine decreases the maximum diastolic
potential and action potential amplitude in myocardial tissue and prolongs the ratio of the effective refractory period
to action potential duration®71. All this produces a depression of myocardial conduction and negative inotropic

action.

In our case, when the patient presented to ED, he had typical features of Acute coronary syndrome like chest pain,
dyspnoea & sweating, and elevated Troponin level. We made our initial diagnosis as Acute Coronary Syndrome
Non-ST elevation Myocardial Infarction but there were several contradictory features here, as he was a young male
without any positive family history of cardiac disease & there were no risk factors. There was mild global
hypokinesia on ECHO findings and symptoms started after receiving injection bupivacaine. Initially, we kept our

differential diagnosis as Stress cardiomyopathy, Viral Myocarditis, Anaemia, and Coronary VVasospasm.

Firstly, Stress cardiomyopathy was ruled out as there was no history of any emotional stress which is the main
precipitating cause of cardiac symptoms. Stress cardiomyopathy shows a unique pattern of left ventricular
dysfunction characterised by apical and mid-ventricular contractile abnormalities with sparing of the basal segments
on ECHO. There were no such features in our case on ECHOE!.

Secondly, viral myocarditis was ruled out because he did not have any Fever, fatigue or myalgia before or after
bupivacaine administration. Furthermore, there was no usual tachycardia in viral myocarditis®l. In addition, all his

laboratory findings were normal. Anaemia also was also ruled out as his lab reports were normal.

There was mild global hypokinesia on ECHO but his coronaries were normal on angiography so coronary
vasospasm was ruled out later on. Finally, after ruling out other differentials diagnosis, we confirmed it was

Bupivacaine induced cardiotoxicity only.

In a review of the literature, some reports show adverse effects of bupivacaine. Scott DB et al. reported depression
of conductivity and contractility after intravenous injections of bupivacaine in 12 healthy volunteers*®l, Coven et al.
reported two cases with an accelerated idioventricular rhythm during spinal anaesthesia using bupivacaine for a
caesarean section™], Furthermore, Cotileas et al. reported a case, in which bupivacaine-induced myocardial
depression and pulmonary edema were described in a healthy young woman with epidural anaesthesia for

lipoanarrofisis, although she had normal cardiac enzyme levels'?l. A case similar to our case were reported by Ryu
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HY in 2007 where patient had cardiogenic shock along with features of Myocardial infraction after bupivacaine

injection™3]. Another case which was reported by Jin Yong Parket al. where patient had fatal peripartum

cardiomyopathy after bupivacaine injection for elective caesarian section!*4l,

CONCLUSION

Bupivacaine can cause a variety of cardiac toxicity symptoms without any neurological symptoms. Among those,

few may be fatal arrhythmias while in some case it may be reversible myocardial depression. Through history &

awareness by the Emergency physician can help in timely diagnosis & prompt management of any cardiotoxicity

caused by Local Anaesthetics in the ED.
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