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Local infiltration of epinephrine at the surgical site has been 
widely used to improve the operating view, due to reduced 
blood loss caused by vasoconstriction [1]. However, the use of 
epinephrine can cause various adverse effects such as severe 
hypertension, ventricular arrhythmia, myocardial infarction, 
cardiomyopathy, cardiac arrest, and acute pulmonary edema [1]. 
Although there have been some cases of epinephrine-induced 
cardiovascular events with therapeutic intravenous administra-
tion or local infiltration under general anesthesia [1-5], there 
were no previous reports of coronary vasospasm following local 
infiltration of epinephrine after spinal anesthesia confirmed by 
immediate coronary angiography. The anesthetic management 
of this condition is presented along with a review of the literature. 

A 46-year-old woman (height 161 cm, weight 60 kg) entered 
the hospital to undergo a tension-free vaginal tape ope ration for 
stress incontinence. She had no previous medical history. Preop-
erative electrocardiogram (ECG), chest X-ray, and blood chem-
istry were found to be normal. Preoperative vital signs were: 
blood pressure (BP) 114/66 mmHg, heart rate (HR) 74 beats/
min, oxygen saturation (SpO2) 99%. 

We gave her spinal anesthesia with 0.5% bupivacaine (Mar-
caineⓇ, AstraZeneca AB, Södertälje, Sweden) 10 mg intrathecally. 
Five minutes later, the anesthetic level reached T6, the patient was 
placed in the lithotomy position, and we then provided 5 L/min of 
oxygen using a facial mask with a reservoir. 

Fifteen minutes later, the surgery was initiated and the pa-
tient complained of headache and began to be restless. An ECG 

showed tachyarrhythmia, and the HR and BP rose to 160 beats/min 
and 210/130 mmHg, respectively. Esmolol 30 mg was instantly 
injected intravenously (IV), but the patient’s vital signs did not 
change. She complained of anxiety with sweating, and mid-
azolam 2 mg was IV injected. Through communication with the 
surgeon, we realized that epinephrine 1 mg diluted with normal 
saline 10 ml had been injected subcutaneously (SC) at the begin-
ning of the surgery. Immediately, we administrated thiopental 
200 mg and rocuronium 30 mg IV, and a laryngeal mask airway 
(LMA) #4 was placed. Anesthesia was maintained with an air-O2 
mixture (FIO2 0.5) and end-tidal sevoflurane 1.0 vol%, and we 
performed arterial catheterization to allow continuous monitor-
ing of BP. 

Twenty-five minutes after the induction of anesthesia, the 
patient’s BP decreased to 78/48 mmHg, and ephedrine 5 mg was 
IV injected. Immediately, the BP increased to 85–125/50–80 
mmHg, and an ECG showed restoration of normal sinus 
rhythm. Therefore, the surgery was begun, and the patient 
maintained a BP of 84–120/62–78 mmHg and HR of 88–95 
beats/min. The surgery was completed without incident. We 
injected 0.4 mg of glycopyrrolate and 1.5 mg of neostigmine IV, 
confirmed the patient's spontaneous breathing, and removed the 
LMA. 

After arrival in the recovery room, the patient’s SpO2 was 
100% and HR was 81 beats/min, but the BP decreased to 75/44 
mmHg. After two injections of ephedrine 5 mg IV, the BP in-
creased to 93–108/61–75 mmHg, but the patient complained of 
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chest pain. An ECG showed ST segment depression in leads II, 
III, and aVF. The blood levels of creatine kinase MB and tropo-
nin T were found to be 6.9 ng/ml and 0.347 ng/ml, respectively. 
Emergency coronary angiography showed a spasm of the left 
anterior descending coronary artery (LAD), and coronary artery 
expansion was confirmed following injection of 200 μg of intra-
coronary nitroglycerin (Fig. 1). The patient’s chest pain subsided 
instantly and echocardiography showed normal findings. She 
received oral administration of nitroglycerin, tramadol, and dil-
tiazem in the ward. Five days after the surgery, the patient was 
discharged with a prescription for sublingual nitroglycerin. De-
spite two months’ follow-up after discharge, there were no other 
problems, and her chest pain did not recur. 

Coronary artery spasm caused by epinephrine has been re-
ported very rarely [2,3]. It is known that ischemia and hypoxia 
reduce the threshold for coronary spasm as well as loss of auto-
nomic control [2]. Blood catecholamine levels were not known 
in our case, but following the administration of epinephrine SC, 
there was an interval during which the increased BP was dra-
matically decreased over time, which can be assumed to be the 
cause of the coronary spasm. 

In reviewing the adverse effects of epinephrine administra-
tion in the alert state [2,3], it has been found that coronary artery 
spasm occurred in most cases when the patients complained 
of chest pain [2,3]. In order to treat coronary artery spasm, it is 
necessary to monitor and observe the patient continuously while 
controlling the BP with an IV nitrate infusion, IV morphine ad-
ministration, and IV fluid infusion, and most patients have been 

discharged in a stable state after a few days [2,3]. 
Although the patient in this case was injected with 1 mg of 

epinephrine mixed with normal saline SC, which can be re-
garded as a relatively safe dose for clinical use [1,2], epinephrine 
can be absorbed rapidly through cervical mucus where there 
is increased blood flow [4]. It has been known that using epi-
nephrine diluted with lidocaine rather than with normal saline 
decreases the incidence of ventricular arrhythmias due to the 
protective effect of lidocaine on epinephrine [5]. This patient 
was injected with epinephrine diluted with normal saline, so we 
assume that epinephrine with lidocaine could lower the poten-
tial toxicity for this patient. 

We used esmolol for the treatment of epinephrine-induced 
tachyarrhythmia. Esmolol, a short-acting β1-selective blocker, 
can reduce the risk of hypertension and coronary spasm due to 
unopposed α-adrenergic stimulation, and it can be used to con-
trol catecholamine surges precisely [1]. 

In cases of hypotension or chest discomfort without bleeding 
following spinal anesthesia, most anesthesiologists consider the 
possibility of high-level neuraxial anesthesia. However, in cases 
in which epinephrine was administered for operative procedures 
during spinal anesthesia, most patient complaints of chest pain 
are caused by coronary artery spasm [3], and immediate confir-
mation of coronary spasm is important for proper management. 

In conclusion, subcutaneous epinephrine injection under 
spinal anesthesia can induce coronary spasm. Early detection 
of coronary spasm through angiography and injection of intra-
coronary nitroglycerin could contribute to good prognosis.

Fig. 1. Emergency coronary angiography 
shows a filling defect in the distal LAD 
and compression in the mid-LAD (A), 
which is relieved by intracoronary nitro-
gly  cerin injection (B). LAD indicates left 
anterior descending coronary artery. 
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