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in some cases, the mechanism of injury associated with postoperative 
ulnar neuropathy may not occur intraoperatively. Based on the cases 
reported in this study and in our previous prospective study of peri- 
operative ulnar neuropathy, we speculate that symptoms of ulnar 
neuropathy in both medical and surgical inpatients may be related to 
prolonged periods of bedrest in the supine position. 
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CATECHOMINE-INDUCED cardiomyopathy has been 
recognized for several decades.’ It is associated with 
certain pathologic conditions, such as pheochromocy- 
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toma and subarachnoid hemorrhage, in which exces- 
sively high concentrations of endogenous catechola- 
mines are regarded as the cause.2-5 Large doses of exog- 
enously administered norepinephrine in humans and 
animals also produce characteristic myocardial lesions 
that include focal rnyofiber necrosis and degeneration 
and mononuclear leukocytic infiltration.’~6-s Although 
previous case reports are confined to these pathologic 
conditions or catecholamine overdoses, cardiomyopathy 
that developed acutely after a clinically relevant dose of 
exogenously administered epinephrine has never been 
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reported in humans, 
Clinical pictures of catecholamine cardiomyopathy are 

divergent and may present dissociation between diffuse 
I_ 

K~~ words: Complication; myocardial injury; myosin light chain impairment of myocardial contractile function uersus 
little or no evidence of myocardial damage detected by isotype 1; troponin T. 
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Fig. 1. Changes of 12-lead electrocardiography preoperatively and immediately (30 min) 1 and 2 months after surgery in a 39-yr-old 
healthy patient in whom catecholamine-induced cardiomyopathy developed after subcutaneous injections of 100 pg epinephrine. 

cardiospecific laboratory tests, including creatine phos- 
phokinase-MB i~ozymes.*~~ However, plasma concentra- 
tions of more sensitive and specific markers for myocar- 
dial injury, such as cardiac troponin T and myosin light 
chain isotype l,"," have never been determined in 
patients with catecholamine cardiomyopathy. In this re- 
port, we describe a case of near-complete recovery from 
profound generalized hypokinesis, which was diagnosed 
as catecholamine cardiomyopathy after a small subcuta- 
neous dose of saline with epinephrine solution, in an 
otherwise healthy patient during general anesthesia and 
report changes of electrocardiography (EKG), echocar- 
diography, and cardiospecific biochemical markers dur- 
ing the course of recovery. 

Case Report 

A 39-yr-old woman (American Society of Anesthesiologists physical 
status I; weight, 52 kg; height 156 cm) presented for resection of 
dermatofibrosarcoma protuberans on the right upper breast. Her med- 
ical history was unremarkable, and activities of daily life were not 
restricted. Her preoperative laboratory tests results were all within 
normal ranges, and EKG showed regular sinus rhythm with neither 
clinically significant ST-segment deviation nor paroxysmal ventricular 
contractions (fig. 1). Her preoperative blood pressure and heart rate 
(HR) were 108/64 mmHg and 68 beats/min, respectively. Screening for 
a metastatic lesion, which included the adrenal glands, was also neg- 
ative. 

After premedication with 5 mg oral diazepam and 20 mg famotidine, 

general anesthesia was induced with 250 mg intravenous thiopental, 
and her tracheal was intubated after administration of 10 mg intrave- 
nous vecuronium. Then, her lungs were mechanically ventilated with 
2% (inspiratory) sevoflurane and 67%) nitrous oxide in oxygen (fresh 
gas flow of 6 I/min throughout the surgery), while end-tidal carbon 
dioxide was maintained between 29 and 35 mmHg. Before skin inci- 
sion, to minimize surgical bleeding, 30 ml saline with 1:330,000 epi- 
nephrine solution was injected into the subcutaneous tissue in divided 
doses, each of which was preceded by a negative aspiration test. At 
completion of injections, HR increased from 70 to 90 beats/min, and 
multifocal paroxysmal ventricular contractions were seen on the mon- 
itor during EKG (lead 11). Normal sinus rhythm was rapidly restored by 
an administration of 40 mg intravenous lidocaine. However, blood 
pressure (BP) and HR continued to increase, and were 156/114 mmHg 
and 112 beats/min, respectively, when ST-segment elevation was 
noted on the monitor during EKG 10 min after injection of the epi- 
nephrine solution. Nitroglycerin was given intravenously in divided 
doses up to 1,500 p.g until the ST segment and BP returned to the 
baseline levels within another 10 min. After resolution of the EKG and 
hemodynamic variables, arterial blood gas and electrolytes analysis 
revealed the following: partial pressure of arterial oxygen 105.8 
mmHg (inspired oxygen fraction [ F I ~ , ~ ]  = 0.33); partial pressure of 
arterial carbon dioxide (Pac.,>): 33.9 nunHg: pH: 7.383: base-excess: 
-4.2 mEq/l; sodium: 143.2 mEq/l; potassium: 3.32 mEq/l: and ionized 
calcium: 1.05 mEq/l. Because BP and HR remained stable (136/90 
mmHg and 92 beatshin, respectively), surgery was resumed, and the 
remaining anesthetic course was uneventful using inspiratory 1.5% 
sevoflurane, nitrous oxide, and intermittent intravenous fentanyl up to 
300 bg. However, a negative T wave developed gradually and was seen 
on the EKG monitor during the course of surgery, which lasted 4 h. 
When surgery was completed, all anesthetics were discontinued, and 
the patient's trachea was extubated in the operating room without any 
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Table 1. Pre- and Postouerative Laboratorv and Echocardioeraohic Data 

Immediately 
Preoperative after surgery POD 1 POD2 POD3 POD 4 POD5 POD 6 POD 8 

WBC (PI) 4,200 11,000 8,300 6,800 6,500 5,100 5,200 4,700 

LDH (U/I) 159 157 170 176 137 152 160 169 
CPK (U/l) 65 195 137 83 73 87 85 56 

Cardiac-specific troponin T (ng/ml) 0.87 0.24 <0.05 ~ 0 . 0 5  10.05 <0.05 <0.05 
Myosin light chain isotype 1 (ng/ml) <1 .o <1 .o 2.4 2.4 2.6 1.7 1.7 
Ejection fraction (%) 20 35 40 50 62 

Cardiac-specific troponin T was measured by enzyme immunoassay (normal range < 0.25 ng/ml). Myosin light chain isotype 1 was measured by radio 
immunoassay (normal range <2.5 ng/ml). WBC = white blood cell count; AST = aspartate aminotransferase; LDH = lactic dehydrogenase; POD = postoperative 
day; CPK = creatine phosphokinase. 

AST (U/I) 21 35 28 31 34 46 57 43 

CPK-MB (U/I) 11 6 11 10 7 

difficulty. Estimated blood loss was 80 ml, and 2,500 ml lactated 
Ringer's solution was infused. 

In the postanesthesia recovery area, BP and HR were stable and were 
95/60 mmHg and 95 beats/min, respectively. However, 30 min after 
the completion of surgery, 12-lead EKG revealed negative T waves in 
leads I, 11, 111, aVF, and V,-V,, which were not evident preoperatively 
(fig. 1). Echocardiography performed immediately after EKG showed 
profound global hypokinesis of both ventricles with an ejection frac- 
tion (EF) of 20% (table 1). The patient was immediately transferred to 
the intensive care unit, where a central venous catheter was placed, 
and 5 pg . kg-' * min-' intravenous dobutamine and 0.5 pg . kg-' . 
min-' nitroglycerin were started. As a result, systolic BP and HR were 
maintained between 130 and 140 mmHg and between 90 and 100 
beatshin, respectively. Central venous pressure was less than 10 
mmHg. Heart sounds were unremarkable, and no crepitations were 
heard during auscultation. The chest radiograph showed neither en- 
largement of the cardiac shadow nor pulmonary congestion. On post- 
operative day 1, the patient was able to sit up without orthostatic 
hypotension, and echocardiography showed that EF returned to 35%. 
There was no development of metabolic acidosis. Therefore, dobut- 
amine and nitroglycerin were gradually weaned and discontinued, and 
the patient was transferred from the intensive care unit to the ward. 

From postoperative days 2 to 8, the EF continued to improve (table 
1). Although echocardiography showed apical and anteroseptal severe 
hypokinesis with a left ventricular EF of 4096 on postoperative day 2,  
the movements of these severely hypokinetic regions were normalized 
during the next week, with a resultant EF of 62% on postoperative day 
8. At that time, the patient was able to walk without shortness of 
breath. The percentage of creatine phosphokinase-MB isozyme was 
5.6% of the total creatine phosphokinase on postoperative day 1, 
cardiac troponin T remained within a normal range, and myosin light 
chain isotype 1 showed only a slight increase on postoperative day 4 
(table 1). 

Inverted T waves were present in leads I, 11, aVL, aVF, and V,-V, 1 
month after the episode. The follow-up EKG showed partial recovery 
hut showed nonspecific flattening of T waves in those leads 2 months 
later, when the patient was able to lead a daily life without limitation 
(fig. 1). 

Discussion 
Cardiotoxic effects of excessive catecholamines, 

known as catecholamine-induced cardiomyopathy, have 

been documented for several decades both in animal 
inodels and human hearts.' In rats, continuous infusions 
of norepinephrine can produce myocardial injury char- 
acterized by myofiber necrosis, myofibrillar degenera- 
tion, and mononuclear leukocytic infiltration seen fo- 
cally but predominantly in the subendocardial areas."' 
In humans, similar myocardial lesions may be seen at 
necropsy of patients exposed long-term to endogenous 
catecholamines, such as pheochromocytoma,233 or 
short-term to exogenous norepinephrine administered 
as a therapeutic intervention.' Impairment of myocardial 
contraction may be global or focal.324 Another rnanifes- 
tation of catecholamine cardiomyopathy includes little 
or no laboratory evidence of myocardial injury for the 
extent and severity of reduced myocardial function ob- 
served by an imaging ~ t u d y . ~ ' ~  Impaired cardiac perfor- 

though the exact mechanism has not been elucidated 
fully, the generation of oxygen-derived free radicals may 
be the primary mechanism leading to membrane damage 
and myocyte death.8 

To the best of our knowledge, this is the first reported 
case of catecholamine cardiomyopathy induced by a 
clinically acceptable dose of exogenous epinephrine in a 
patient with no evidence of coronary artery disease or 
peripheral vascular abnormalities. The only other avail- 
able case of epinephrine-induced cardiomyopathy in the 
literature was caused by an accidental epinephrine over- 
dose.14 In that case, the patient received a total dose of 
7 mg injected into the cervix for cone biopsy. Ventric- 
ular premature complexes rapidly developed, followed 
by bigeminy, pulmonary edema necessitating tracheal 
intubation, and global left ventricular dysfunction (EF < 
20%) and hypotension that required inotropic support 
and use of an intraaortic balloon pump. Creatine phos- 
phokinase increased to 615 U/1 at 24 h with a positive 

mance may be reversible or Al- 
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MB band, but no other biochemical markers were re- 
ported. The cardiac function was normalized gradually 
to an EF of 60% during the course of 8 days, and the 
patient was asymptomatic 1 yr later. The clinical picture 
of our case is similar, in that ventricular dysrhythmia 
developed rapidly after epinephrine injections, followed 
by profound depression of myocardial function, which 
showed near-complete recovery 8 days later. However, 

of epinephrine from subcutaneous or submucosal tis- 
sue,25,26 anesthesiologists should always be aware of the 
development of catecholamine cardiornyopathy as a rare 
but potentially lethal complication of subcutaneously 
injected epinephrine. 
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