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P Khairy, P Marsolais. Pancreatitis with electrocardiographic
changes mimicking acute myocardial infarction. Can ]
Gastroenterol 2001;15(8):522-526. A 064-year-old woman
with mild acute pancreatitis presented with epigastric pain, nau-
sea and vomiting while undergoing hemodialysis for chronic
renal insufficiency. Serial electrocardiograms revealed new onset
ST segment elevations in leads V2 to V4 mimicking an anterior
myocardial infarction, followed by diffusely inverted deep
T waves. No cardiac pathology was demonstrated by echocardio-
graphy or coronary angiography. A review of the literature and
possible pathophysiological mechanisms of electrocardiographic
changes in acute pancreatitis, such as metabolic abnormalities,
hemodynamic instability, vasopressors, pericarditis, myocarditis,
a cardiobiliary reflex, exacerbation of underlying cardiac pathol-
ogy, coagulopathy and coronary vasospasm, are discussed.
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Pancréatite accompagnée de modifications de
I’ECG, simulant un infarctus aigu du
myocarde

RESUME : Une femme de 64 ans souffrant d’une pancréatite aigué
légere est venue consulter pour des douleurs épigastriques, des nausées et
des vomissements pendant qu’elle était suivie en hémodialyse pour de
l'insuffisance rénale chronique. Des électrocardiogrammes (ECG) en
série ont révélé l'apparition d’'un sus-décalage du segment ST dans les
dérivations V2 a V4, qui simulaient un infarctus antérieur du myocarde,
suivie de profondes ondes T inversées, réparties c¢a et Ia.
Léchocardiographie et la coronarographie n’ont pas permis de mettre en
évidence une cardiopathie. Suit donc une discussion sur 'examen de la
documentation ainsi que sur les mécanismes physiopathologiques possi-
bles des modifications de 'ECG, observées dans le contexte de la pan-
créatite aigué, comme les troubles du métabolisme, I'instabilité
hémodynamique, les vasopresseurs, la péricardite, la myocardite, un
réflexe cardio-biliaire, I’exacerbation d’une maladie cardiaque sous-
jacente, les troubles de la coagulation et les angiospasmes coronariens.

Ithough differentiating acute pancreatitis from an
acute coronary syndrome is rarely a source of confu-
sion, subsidiary studies such as serial electrocardiograms
(ECGs) may be very helpful when signs and symptoms over-
lap. A problem arises, however, when pancreatitis presents
with ECG changes in the absence of coronary artery disease

or hemodynamic instability. Minor transient ECG abnor-
malities such as nonspecific ST segment depression and
T wave inversions are well described in association with
pancreatitis (1-8). Whether pancreatitis presents with
major ECG changes such as ST segment elevation in the
absence of underlying cardiac pathology remains a subject
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Figure 1) Initial electrocardiogram with | to 3 mm ST segment ele-
vations in precordial leads V2 to V4, and T wave inversions in the
anterolateral leads

of controversy. We describe a patient with acute, mild pan-
creatitis mimicking an anterior myocardial infarction with
a previously normal ECG, as well as normal echocardio-
graphic and angiographic studies.

CASE PRESENTATION

While undergoing hemodialysis, a 64-year-old white
woman with hypertensive end-stage renal failure presented
with sudden onset of burning epigastric pain radiating to
the chest and back, accompanied by nausea and vomiting.
Five hours later, she returned to hospital with nonbloody
diarrhea and persisting pain. She denied fever, chills, dysp-
nea, palpitations, orthopnea, pleuritic chest pain and alco-
hol consumption. She had no known cardiac disease but
had a 45 pack/year smoking history, controlled hyperten-
sion and mild dyslipidemia. In addition to chronic renal
failure hemodialyzed for two months, her past medical his-
tory was remarkable for a peptic ulcer with Helicobacter
pylori eradication and a remote cholecystectomy.

Physical examination revealed a hemodynamically stable,
nontoxic, afebrile patient, with unremarkable cardiac and
pulmonary examinations. Abdominal palpation disclosed
epigastric tenderness with no signs of peritonitis. Electrolytes
and renal function test results were as follows: sodium
134 mmol/L, potassium 4.7 mmol/L, chloride 100 mmol/L,
ionized calcium 1.08 mmol/L (4.3 mg/dL, normal 4.4 to
5.3 mg/dL), phosphate 1.87 mmol/L (5.79 mg/dL), blood
urea nitrogen 14.4 mmol/L (40.3 mg/dL) and creatinine
409 mmol/L (4.62 mg/dL). High levels of amylase
(1364 TU/L), elevated liver enzymes (aspartate amino-
transaminase 194 IU/L, alanine aminotransaminase
49 IU/L, lactate dehydrogenase 1384 IU/L, alkaline phos-
phatase 286 IU/L) and a creatine kinase level of 167 IU/L
were noted. Leukocytosis (17,500/uL) with a predominance
of neutrophils, normocytic anemia (hemoglobin 98 g/dL)
and elevated platelets (518x103/ uL) were also present.
Following an ECG suspicious for acute myocardial infarction
(Figure 1) with ST segment elevations in precordial leads
V2 to V4 and mild T wave inversions in the anterolateral
leads, the patient received intravenous nitroglycerin and
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Figure 2) Electrocardiogram 28 h after the initial study demonstrating
deeply inverted symmetric T waves in all derivations
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Figure 3) Electrocardiogram on the day of hospital discharge (day 8)
showing persistent ST segment elevations in the anterior leads and dif-
fuse inverted T waves of lesser magnitude

was subsequently transferred to I'Hopital du Sacré-Coeur de
Montréal (Montréal, Québec) institution.

On arrival at the intensive care unit, the patient remained
largely asymptomatic, with the occasional recurrence of mild
epigastric discomfort. Subsequent analysis revealed peak
amylase and lipase levels of 1454 IU/L and 5750 IU/L,
respectively. A peak creatine kinase level of 250 IU/L was
seen 22 h after the onset of pain with an MB fraction of
5.0%, indicating borderline significance, but this ratio was
unchanged from baseline (ie, 4.7%). Serial ECGs demon-
strated the evolution of diffuse deep T wave inversions with
persistent 1 to 2 mm ST segment elevations in V2 and V3
(Figure 2). No segmental wall motion abnormality, pericar-
dial effusion, valvulopathy or diastolic dysfunction was seen
on transthoracic echocardiography. The left ventricular
ejection fraction was estimated at 60%, and mild concen-
tric left ventricular hypertrophy was noted. No coronary
artery lesions were visualized on angiography.

An abdominal computed tomography scan revealed a
small focus of inflammation surrounding the pancreatic tail,
with pericaudal fat infiltration and mild thickening of
Gerota’s fascia. There was an unsuccessful attempt at can-
nulating the common bile duct by endoscopic retrograde
cholangiopancreatography. The patient was discharged on
day 8 with the diagnosis of acute pancreatitis of uncertain
etiology with persisting anterior ST segment elevations and
diffuse, but less pronounced, T wave inversions (Figure 3).
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TABLE 1

Case reports of pancreatitis associated with electrocardiographic changes simulating acute myocardial infarction

Author (reference) Year Echocardiographic changes

Cardiac investigations

Bauerlein and Stobbe (25) 1954

Shamma’a and Rubeiz (36) 1962

Diffuse ST segment elevation most pronounced
in anterior leads (5 mm in V3)

Rapid atrial fibrillation with a ventricular rate of
170/min; 1 mm ST segment elevations in inferior

No coronary angiography or echocardiography

No coronary angiography or echocardiography;
myocardial necrosis likely

leads with subsequent pathological Q waves

Fulton and Marriot (26) 1963 2-3 mm ST segment elevations in leads V2-V4
(while on vasopressors)

Spritzer et al (6) 1969 1.5 mm ST segment elevations in inferior leads

Cohen et al (5) 1971 1.5-2 mm ST segment elevations in leads V2-V4

Patel et al (2) 1994 1.5-2 mm ST segment elevations in leads V3-V6

Cafri et al (1) 1995 1-2 mm ST segment elevations in inferior leads

No echocardiography or coronary angiography;
confirmed coronary artery atherosclerosis on autopsy

No echocardiography; high likelihood of alcoholic
cardiomyopathy

No echocardiography; high likelihood of alcoholic
cardiomyopathy

Segmental wall motion abnormalities and reduced
left ventricular function on echocardiography

Normal echocardiography; coronary angiography
not performed
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Figure 4) Baseline electrocardiogram demonstrating absence of repo-
larization abnormalities before the onset of pancreatitis

DISCUSSION

In 1934, Drummond (9) described the first case of acute pan-
creatitis associated with ECG changes compatible with
myocardial ischemia. Subsequently, numerous reports and
case series have documented nonspecific ST and T wave
alterations associated with acute pancreatitis (3-5,7,8,10-19).
Based on such observations, it is generally believed that
pancreatitis, like several other inflammatory conditions
such as bacterial shock (20), myocarditis (21), cholecystitis
(22-24) or pneumonitis (24), may produce minor transient
ECG changes most frequently involving T wave inversions
or ST segment depression.

Whether pancreatitis may induce major ECG changes
in the absence of cardiac pathology remains a subject of
controversy (1,2,5,6,25,26). Rarely, ECG changes similar
to myocardial infarction occur in patients with severe
pancreatitis that progresses to hemodynamic collapse
(1,10,11,20,25-35). The few previously reported cases of
ECG changes suggestive of myocardial infarction in hemo-
dynamically stable acute pancreatitis (Table 1) either
lacked extensive cardiac investigations (ie, baseline ECG,
echocardiography and coronary angiography) (1,5,6,25,36)
or occurred in patients with underlying cardiac pathology
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(2,26). Our case is, therefore, unique in several regards:
mild pancreatitis simulating an anterior myocardial infarc-
tion with a prior normal ECG (Figure 4); normal echocar-
diographic and angiographic studies; and markedly
pathological T wave inversions.

Several hypotheses may be proposed to explain the ECG
changes in acute pancreatitis. Pancreatitis is often accompa-
nied by such metabolic abnormalities as hypocalcemia,
hyponatremia, hypokalemia, hypomagnesemia and insulin-
induced hypoglycemia (37,38). Although such electrolyte
disturbances may affect myocardial repolarization, no
change in our patient’s baseline electrolytes was noted.
Furthermore, ST segment elevation would not be an
expected finding with electrolyte disturbances, which more
characteristically produce QT prolongation, ST segment
depression, U waves and low amplitude T wave changes (4).

Pancreatic proteolytic enzymes such as trypsin 1 may
have resulted in direct injury to the pericardium or myocyte
membrane, leading to changes in cell permeability with
possible necrosis and consequent electrical changes.
Kellner and Robertson (39) demonstrated ECG changes
after the intravenous injection of proteolytic enzymes that
took two weeks to resolve. Several authors have speculated
that such damage may lead to a transient local hyper-
kalemia sufficient to block depolarization, which is not cor-
rected by normalizing the electrolytes (5). Others argue
that electrical changes induced by proteolytic enzymes,
lipases or phospholipolytic enzymes are not secondary to
myocardial necrosis, but rather to sublethal damage (40)
because ECG changes should be transient (41) and no his-
tological evidence has demonstrated myonecrosis (19).
Bradykinins are also increased in acute pancreatitis but
have no known relationship to ECG abnormalities (24,42).
In our patient, the initial concave upward ST segment ele-
vations in leads V2 and V3 (Figure 1) may have suggested
acute pericarditis. However, ST segment elevations in acute
pericarditis are characteristically either diffuse or in ‘epicar-
dial’ lateral leads (43), and T wave inversions are rarely
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seen before ST segments return to baseline (44).
Furthermore, no pleuritic chest pain, pericardial friction
rub or pericardial effusion was present in our patient.
Several investigators have postulated the existence of a
cardiobiliary reflex (22,23,45-47), which may cause cardiac
damage by direct action on the myocardium or by altering
coronary blood flow (48,49). Although innervation to the
heart and gallbladder arises from different spinal levels,
Morrison and Swulim (49) evoked the possibility of a
vagally mediated reflex, later shown to travel through inter-
mediate neurons connecting these rami. This reflex has
been cited as the presumed cause of T wave changes in
acute cholecystitis and has also been suspected in pancreati-
tis, gastrointestinal hemorrhage and intracranial bleeds
(22). Gilbert et al (50) demonstrated reduced coronary
blood flow after abdominal stimulation, which they hypoth-
esized to be secondary to the cardobiliary reflex. In a study of
prolonged vagal stimulation in animals, Manning et al (48)
reported T wave inversions and myocardial damage.
Furthermore, the cardiobiliary reflex has been inhibited
experimentally by atropine and vagotomy (51). Some stud-
ies, however, have reported vagally mediated ECG changes
only in subjects with underlying coronary artery disease.
Hodge et al (45) noted ECG changes with gallbladder dis-
tention in dogs only when experimentally induced coronary
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lesions were produced. A later study of 26 patients undergo-
ing biliary tract surgery in whom the gallbladder and com-
mon bile duct were distended confirmed ECG changes only
in the presence of underlying coronary artery disease (47).
Furthermore, ST segment elevations secondary to the car-
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Other possible mechanisms such as coronary vasospasm
(20), exacerbation of underlying coronary artery disease
(22), or coronary thrombus formation secondary to
increased platelet adhesiveness or pancreatic enzyme-
induced coagulopathy (41) are unlikely in our patient given
the prolonged duration of ST segment elevation and the
normal coronary angiogram.

In the era of thrombolysis, misdiagnosing acute myocar-
dial infarction in the presence of abdominal pathology may
lead to serious hemorrhagic complications. Our case report
demonstrates that despite the absence of hemodynamic
instability, underlying cardiac disease or the use of vasopres-
sors, acute pancreatitis may mimic the ECG changes seen
with myocardial infarction. In selected cases, complemen-
tary noninvasive and invasive studies may be required to
establish a definitive diagnosis. Further studies are required
to determine whether, in the absence of hemodynamic
instability, ECG abnormalities seen in pancreatitis have eti-
ological, prognostic or therapeutic implications.
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