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Summary

 Background: Cocaine is a frequently used recreational drug which imposes important health problems with even 
life-threatening cardiotoxicity. The therapeutic use of cocaine is nowadays restricted to topical an-
esthesia in ophthalmological and nasal surgery but the possible hazards of this local anesthesia are 
not always fully appreciated.

 Case Report: A 51-year old male patient with moderate cardiovascular risk profile underwent elective nasal sur-
gery and cocaine was used as a local anesthetic. During surgery, ventricular arrhythmias and car-
diogenic shock occurred, mimicking an ST-segment elevation myocardial infarction (STEMI) in si-
nus rhythm. Coronary angiography showed diffuse spasm of the right coronary artery (RCA) which 
disappeared with intracoronary nitrates. Urine analysis was positive for cocaine. The patient recov-
ered completely with a normal echocardiography and ECG at discharge.

 Conclusions: Cocaine cardiotoxicity is not uncommon in the community but a particular situation arises when 
used in medicine as a topical anesthetic. This is the first case report, to our knowledge, of a cardio-
genic shock mimicking a STEMI with documentation of diffuse coronary spasm after cocaine use 
in nasal surgery. One must be aware of the potential life-threatening complications in this low-risk 
surgery, moreover when safer alternatives are available.
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Background

Cocaine (benzoylmethylecgonine) is an alkaloid which is 
obtained from the leaves of the coca plant and is consid-
ered to be one of the most frequently used illegal recreation-
al drugs worldwide. Cardiac disease can result from both 
chronic and first time use with a broad spectrum of clinical 
manifestations including ischemia with even myocardial in-
farction, thromboembolic events, malignant hypertension 
and ventricular arrhythmias with different pathophysio-
logical mechanisms responsible for this cardiotoxicity [1]. 
While the user himself can be held responsible for this dis-
ease in recreational use, a different situation arises when 
cocaine is used as a therapeutic agent.

Cocaine has been used in medicine since 1884 as a local-
ly applied drug because of its unique combination of anes-
thetic and vasoconstrictive characteristics [2]. Nowadays it 
has been largely become obsolete but still is used as a topi-
cal agent in nasal and ophtalmological surgery.

We present a case report where cocaine, used as a topical an-
esthetic agent in nasal surgery, induced a ST-segment eleva-
tion myocardial infarction (STEMI) with cardiogenic shock 
and ventricular arrhythmias secondary to diffuse coronary 
spasm. The relevant literature is reviewed and the patho-
physiology of this cocaine cardiotoxicity is summarized.

case report

A 51-year old male obese patient (BMI 31) with no signifi-
cant cardiovascular history despite some moderate and un-
treated hypertension underwent elective nasal septoplasty. 
Pre-operative assessment revealed no contra-indications for 
surgery. After general anesthesia, a mixture of cocaine (2cc 
of a solution of 10 g cocaine in 200cc, which is an estimat-
ed total of 100 mg) and adrenaline (1:1000) was applied 
in both nostrils for local anesthesia and vasoconstriction.

Twenty minutes into surgery, multiple ventricular arrhyth-
mias (ventricular tachycardia and ventricular fibrillation) 
occurred with hemodynamic instability and need for multi-
ple external defibrillations. After administration of 300 mg 
amiodarone, a stable sinus rhythm was achieved. The ECG 
in sinus rhythm (Figure 1A) showed diffuse ST-segment 
elevation in the precordial leads, mimicking an anteri-
or ST-segment elevation myocardial infarction (STEMI). 
Subsequent treatment for ACS was initiated with heparin 

(5000 U) and aspirin (250 mg) intravenously (IV) and pra-
sugrel (60 mg) through the nasogastric tube and the pa-
tient was urgently transferred to our tertiary center for pri-
mary PCI.

At arrival in the cathlab, the patient was still sedated and 
intubated, hemodynamically stable with a blood pressure 
of 115/73 mm Hg and an ECG with normalization of the 
ST-T segment (Figure 1B). Ventriculography in right ante-
rior oblique (RAO) 30° showed an akinetic anterior wall 
with normokinesia in the other segments, consistent with 
important anterior ischemia.

Coronary angiography was performed and wedging of the 
pressure curve occurred when the RCA was cannulated. A 
gentle injection of contrast revealed a diffuse spasm of the 
entire right coronary artery (Figure 2A). After administra-
tion of intracoronary nitrates, a gradual normalization of 
the diameter of the lumen occurred with after one minute 
an angiographically normal RCA without any stenosis or 
spasm (Figure 2B). Cannulation of the left coronary artery 
(LCA) was then performed and contrast injection showed 
a normal LCA without any lesion or spasm in the left ante-
rior descending artery (LAD), which was the suspected cul-
prit artery (Figure 2C).

The patient was subsequently treated medically with nitrates 
IV and non-dihydropyridine calcium antagonists. After 1 
day he could leave the intensive care unit and he could be 
discharged at home after 5 days. Troponin I level was ele-
vated up to 1.35 µg/L (normal value <0.045 µg/L). Urine 
analysis was frankly positive for cocaine. Before discharge 
a transthoracic echocardiography showed a full recovery of 
the left ventricular function and the ECG was totally normal.

discussion

Cardiac complications after the use of cocaine are not un-
common. Although they have been described in many case 
reports [3], they are probably still underreported. Reports 
of iatrogenic cardiac complications on the other hand, 
are more rare. A search through literature revealed only 
7 case reports of significant cardiotoxicity after the topi-
cal application of cocaine in nasal surgery, most of whom 
presented with myocardial ischemia, non ST-segment ele-
vation myocardial infarction (NSTEMI) or ventricular ar-
rhythmias [4–6,8–10]. Only one case showed ST-segment 
elevation myocardial infarction (STEMI) [7] but coronary 

Figure 1.  (A) ECG in sinus rhythm after defibrillation. ST-segment elevation in the precordial leads, suggestive of transmural anterior ischemia, is 
present. (B) ECG prior to coronary angiography. The ST-segment has normalized and there is no electrocardiographic sign of ischemia.
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angiography was normal in this patient, as it was in other 
cases when coronary angiography was performed.

An overview of these reported cases, the cardiotoxicity ob-
served and the results of coronary angiography are pre-
sented in Table 1. This report is the first case report, to our 
knowledge, in which a patient was diagnosed with cardio-
genic shock, electrical instability mimicking a STEMI with 
localized akinesia on ventriculography and a coronary an-
giography which revealed diffuse spasm of the RCA after 
the topical application of cocaine.

Cocaine induced cardiotoxicity can have different clinical 
presentations with different underlying pathophysiologi-
cal mechanisms to be responsible. The primary action of 
cocaine is the inhibition of the re-uptake of norepineph-
rine, serotonin and dopamine (Triple Reuptake Inhibitor, 
TRI) at preganglionic sympathetic nerve endings, result-
ing in euphoria and anorexia but even so in hypertension, 
tachycardia and diffuse vasoconstriction [11]. Acute coro-
nary syndromes can be induced by cocaine mainly by three 
different pathophysiological mechanisms. The first mecha-
nism is increased myocardial oxygen consumption because 
of the powerful sympathomimetic effect of cocaine which in-
duces increased heart rate, arterial pressure and ventricular 

contractility [12]. Cocaine also inhibits the sodium influx 
into cells, which besides its local anesthetic properties can 
impair cardiac impulse conduction providing a substrate 
for ventricular arrhythmias.

The second mechanism involves the prothrombogenic state 
resulting from a cocaine induced increased platelet reac-
tivity and the third is due to an alpha-adrenergic stimula-
tion of the coronary circulation with subsequent diffuse 
coronary vasoconstriction. Factors that are implicated to 
this coronary vasoconstriction are the increased endothe-
lial production of endothelin and the decreased produc-
tion of nitric oxide [11]. This third mechanism is most like-
ly the one responsible for the ischemia in this case report, 
knowing that diseased endothelium is more prone to vaso-
spasm. The patient presented here had no significant epi-
cardial coronary disease after the use of nitrates. However, 
his age, obesity and arterial hypertension, imply a not com-
pletely healthy endothelium making him more vulnerable 
for vasospastic stimuli. Coronary spasm of the RCA is a rath-
er incompatible finding in this case report considering the 
presentation of an anterior STEMI. The probable explana-
tion is backflow of the intracoronary nitrates from the RCA, 
which was filmed first, to the LCA. Subsequent imaging of 
the LCA showed a coronary artery after nitrates. Moreover 

Figure 2.  (A) Coronary angiography of the right coronary artery (RCA) in left anterior oblique (LAO) 45°. The coronary pressure curve was wedged 
and a diffuse spasm is present. (B) Coronary angiography of the right coronary artery (RCA) in left anterior oblique (LAO) 45° after nitrates. 
The spasm has disappeared and the RCA is without significant stenosis. (C) Coronary angiography of the left coronary artery (LCA) in left 
anterior oblique (LAO) 45°. The RCX and LAD, which was the suspected culprit artery, show no stenosis.
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Case reports Type of nasal surgery Cardiotoxicity Coronary angiography

Chiu YC et al. (1986) Reduction of nasal fracture NSTEMI, VT Not performed

Littlewood SC et al. (1987) Nasal septoplasty Myocardial ischemia Unknown

Lormans et al. (1992) Nasal septoplasty VF Not performed

Ashchi et al. (1995) Nasal septoplasty STEMI, VF Normal

Laffey JG et al. (1999) Nasal polypectomy NSTEMI Normal

Makaryus et al. (2006) Sphenoidectomy + nasal 
septoplasty NSTEMI, cardiogenic shock Not performed

Torres M et al. (2007) Nasal septoplasty NSTEMI, VT Normal

Lenders G et al. (2012) Nasal septoplasty STEMI, cardiogenic shock Diffuse spasm of RCA

Table 1. Overview of all case reports with cardiac complications after the topical use of cocaine in nasal surgery and results of coronary angiography.

NSTEMI – Non ST-segment elevation myocardial infarction; STEMI – ST-segment elevation myocardial infarction; VT – ventricular tachycardia; 
VF – ventricular fibrillation; RCA – right coronary artery.

Case Report

78

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License



we believe that diffuse coronary spasm was present at the 
time of the hemodynamic instability.

The cardiotoxic effect of cocaine is not a new finding but 
the occurrence after its therapeutic use is unusual. Cocaine 
has been used as a therapeutic agent since 1884, mainly as 
a local anesthetic but nowadays it has been largely become 
obsolete [2]. Because of its unique potent anesthetic and 
vasoconstrictive properties however, cocaine still is used by 
many ENT-surgeons for topical anesthesia because success-
ful anaesthesia in endonasal surgery is of critical importance 
for patient comfort. It is capable of reducing bleeding and 
pain, increasing safety during and after the procedure.

Alternative products are available and maybe should be pre-
ferred to cocaine. In a study by Tarver et al. [13], cocaine 
was compared with a mixture of lidocaine and oxymetazo-
line for its local anesthetic potency. This study showed no 
difference in efficacy without the risk for cardiac compli-
cations with lidocaine and oxymetazoline. A second study 
of Noorily [14] compared cocaine with the combination of 
tetracaine and oxymetazoline and showed the latter to be 
the better and safer anesthetic. These results warrant the 
use of these alternative agents.

conclusions

Cocaine remains a dangerous substance with rapid system-
ic absorption and unpredictable cardiac effects, even when 
used as a topical agent. Different pathophysiological mech-
anisms account for this cardiotoxicity. This case report il-
lustrates STEMI and cardiogenic shock caused by diffuse 
coronary spasm, secondary to topical cocaine use in na-
sal surgery. The wide use of topical cocaine as a local an-
esthetic for ENT-procedures necessitates the realization of 
the adverse effects of this agent, moreover when safe alter-
natives are available.
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