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Unusual clinical course

Cope’s sign is the association of bradycardia with symptoms of acute cholecystitis, which can occur due to a
vagal cardiobiliary reflex. The clinical and electrocardiographic changes of bradycardia or complete heart block
can mimic the presentation of acute coronary syndrome. This report highlights the unique possibility that bra-
dycardia in patients with abdominal pain and gallstones can be due to this reflex.

A 46-year-old obese man with hyperlipidemia and gallstones presented with chest pain suggestive of cardi-
ac ischemia. The initial electrocardiography (EKG) was normal, although the patient subsequently developed
bradycardia and a 2"-degree atrioventricular (AV) block. The results of further cardiothoracic investigations
(including echocardiography and pharmacologic stress testing) were normal. An ultrasound of the abdomen
revealed acute cholecystitis. After he underwent a laparoscopic cholecystectomy, the chest pain resolved com-
pletely, and the EKG reverted to its normal sinus rhythm.

Acute cholecystitis rarely presents with cardiac chest pain and EKG changes due to triggering of the vagal car-
diobiliary reflex. Given this atypical presentation, patients often undergo invasive cardiac procedures in search
of a nonexistent cardiac etiology coupled with the possibility of a missed diagnosis of cholecystitis. When cli-
nicians consider a diagnosis of acute coronary syndrome in patients with bradycardia, T-wave inversion, and
ST-segment elevation (especially in the inferior leads), they should add the possibility of intra-abdominal pa-
thologies (including cholecystitis) in the differential diagnosis.

Acute Coronary Syndrome ¢ Chest Pain ¢ Cholecystitis
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Background

Acute cholecystitis primarily presents with abdominal symp-
toms, including a colicky right upper quadrant and sometimes
epigastric pain, nausea, vomiting, and fever [1]. It is rare that
these are not the predominant manifesting symptoms. We
present the case of a man with typical cardiac symptoms cou-
pled with electrocardiographic (EKG) changes. Further investi-
gations revealed the cause was of abdominal origin. This case
report highlights the unique possibility that symptoms sugges-
tive of cardiac ischemia in patients with abdominal pain and
gallstones can be due to a cardiobiliary vagal reflex.

Case Report

A 46-year-old obese man with a history of hyperlipidemia and
gallstones, presented at the Emergency Department (ED) with
chest pain. He reported pain that began 2 days prior to the ED
presentation. He described the pain as retrosternal squeez-
ing, which radiated to his back, and was associated with dia-
phoresis and nausea. At onset, the intensity of the pain was
4/10 on the severity scale and it gradually progressed to 9/10.
There were no aggravating or relieving factors for the pain.
He denied any other associated complaints. He was a current
smoker with a 25 pack-year smoking history. He consumed al-
cohol socially and denied recreational drug use. There was no
history of recent long-distance travel, contact with sick peo-
ple, and no known exposure to COVID-19. His brother (aged
44 years) had died a sudden cardiac death. The patient had a
documented history of allergic reactions to penicillin.
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Upon presentation to our ED, the patient’s initial vitals were
blood pressure 111/83 mmHg, heart rate (HR) 63 beats/min-
ute, body temperature 36.7°C, respiratory rate 14 cycles/min-
ute, and oxygen saturation of 98% on room air with a calcu-
lated body mass index of 41.8 kg/m?2. On physical examination,
his mucous membranes were slightly dry, his neck was supple
and there was no jugular venous distension. He had no sig-
nificant pitting edema in the lower extremities, cyanosis, or
clubbing. The cardiac examination showed tenderness to pal-
pation, which was appreciable over the lower sternal area of
the chest. On auscultation, distant heart sounds with a nor-
mal rate and regular rhythm were heard with no murmurs, gal-
lop, or friction rub. An abdominal examination demonstrated
minimal tenderness in the epigastric area and normal bowel
sounds were appreciated. The respiratory system and neuro-
logical evaluation revealed normal findings.

The initial EKG exhibited normal sinus rhythm with a rate
of 60 beats/minute and no ST-T segment changes. Portable
chest radiography did not demonstrate any evidence of car-
dio-pulmonary disease. The first test for troponin-I was nor-
mal (<30 ng/ml). Laboratory testing showed an elevated leu-
cocyte count of 14.8x10%/pl (normal range, 3.6-11x10%/pl)
with a high absolute neutrophil count of 9.2x103/pl (normal
range, 1.8-8x10%/pl), and hemoglobin was 14.3 g/dl (normal
range, 11.6-16.8 g/dl). The serum electrolytes, and renal and
liver function test results were normal.

The patient’s chest pain was refractory to sublingual nitroglyc-
erin administration. A single dose of 1 g intravenous (i.v.) ac-
etaminophen followed by a single i.v. dose of 30 mg ketorolac
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Figure 1. Electrocardiogram 2 hours after admission showed a Mobitz type |, 2"-degree atrioventricular block.
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Figure 2. Abdominal ultrasonography showed cholelithiasis
(green arrow) in the gallbladder cavity (red arrow)
with pericholecystic fluid and the gallbladder-wall
thickening demonstrated acute cholecystitis (blue
arrow) with no significant bile duct dilatation.

minimally alleviated his discomfort. A computed tomography
angiography of the chest was performed to investigate the eti-
ology of the pain; however, it showed no evidence of an aor-
tic dissection or pulmonary embolus. Two hours after admis-
sion, the telemetry monitoring was suggestive of bradycardia
with an HR varying from 36 beats/minute to 48 beats/minute.
A subsequent EKG confirmed bradycardia with a Mobitz type
I, 2"-degree atrioventricular (AV) block (Figure 1). The 2" set
of serial troponin-l measurements taken and analyzed 3 hours
after the first test, were negative. A cardiologic consultant as-
sessed the patient and suggested that the probable etiolo-
gy of the bradycardia was a vasovagal response secondary to
the chest pain, as there was no evidence strongly suggesting

acute coronary syndrome (ACS) as a possible cause. An echo-
cardiography performed as a further investigation was normal.

The next day, his chest pain had reduced to a tolerable intensity of
3/10, although he still reported chest heaviness. Therefore, a phar-
macologic stress test was performed by infusing dipyridamole and
the results were normal. No further cardiac interventions were ini-
tiated. As he had reported vague ongoing abdominal discomfort, a
physical examination was performed. It revealed a new finding of
tenderness in the right hypochondriac and epigastric regions and
an abdominal ultrasonography was performed. This provided the
diagnosis of cholelithiasis with pericholecystic fluid and gallblad-
der-wall thickening, raising the suspicion for acute cholecystitis
with no significant bile duct dilatation (Figure 2). Due to the peni-
cillin allergy, intravenous aztreonam and vancomycin were added
to the treatment regimen. Upon the advice of a General Surgery
consultant, the patient was scheduled for a laparoscopic cholecys-
tectomy. The patient tolerated the procedure well and had no intra-
or post-procedural complications. His chest pain and abdominal
discomfort resolved completely after the surgery. An EKG prior to
hospital discharge showed normal sinus rhythm with a heart rate
of 76 beats/minute (Figure 3). He was discharged with a prescrip-
tion for oral antibiotics (levofloxacin) and counseled on the impor-
tance of smoking cessation and weight loss. He was lost to follow-
up; therefore, informed consent is not available for this case report.

Discussion

Cholecystitis is an inflammation of the gallbladder, which occurs
in patients with gallstone disease. Almost 10% of patients with
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Figure 3. Electrocardiogram after the laparoscopic cholecystectomy showed normal sinus rhythm with a heart rate of 70 beats/minute.
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symptomatic gallstones develop acute cholecystitis over the
course of the disease [2]. The pathogenesis of this disease in-
volves cystic duct obstruction with lysolecithin and prostaglan-
dins triggering gallbladder irritation [3,4]. Patients with acute
cholecystitis present with abdominal pain as the main symp-
tom. The pain is often colicky and usually located in the right
upper quadrant or epigastric region [4]. It characteristically ra-
diates to the right shoulder or back and is typically preceded
by a rich fatty meal. Nausea, vomiting, and fever are general-
ly associated with the presentation [5]. Abdominal examina-
tion frequently reveals guarding with a positive Murphy’s sign,
which is the reproduction of pain on palpation of the gallbladder
fossa, just beneath the liver edge, during deep inspiration [6].

However, in rare cases cholecystitis can present with an unusual
variety of clinical manifestations. Acute cholecystitis can mimic
cardiac symptoms, including chest pain and bradycardia. In some
instances, it can exhibit EKG changes similar to those character-
istic of ACS, including ST-segment elevation, right bundle branch
block, and inversion of T waves [7]. The notion of reflex brady-
cardia or a cardiobiliary reflex in patients with acute cholecystitis
was described for the first time by O'Reilly and Krauthamer and
named Cope’s sign [8-11]. The vagal nerve innervates the heart
and gallbladder with spinal neurons at the T4 and T6 levels, re-
spectively. It is hypothesized that in acute cholecystitis, the bil-
iary inflammation leads to an increased autonomic vagal tone,
which can result in a coronary vasospasm causing chest pain.
Some researchers have scrutinized the presence of bradycardia
in patients with acute cholecystitis. Franzen et al reported the
case of a 48-year-old man who presented with cholecystitis and
syncopal episodes due to an AV block. After a cholecystectomy,
he showed complete resolution of the bradycardia and remained
symptom-free during the 1-year follow-up after surgery [12].

In the present case report, the initial presentation and subse-
quent clinical course pointed toward a diagnosis of coronary
artery disease as the most probable pathology. The detection
of vague right upper quadrant pain culminated in the evalu-
ation for possible intra-abdominal disease processes and led
to the diagnosis of cholecystitis after performing an abdom-
inal ultrasonography. Treatment with antibiotics and a lapa-
roscopic cholecystectomy led to an improvement in the chest
pain and bradycardia, thus sparing the patient from further
cardiac studies, including cardiac catheterization. Some case
reports have mentioned the resolution of symptoms without
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surgery. Adequate pain control and prompt antibiotic usage
are often sufficient to achieve symptom control [13].

Presentations in the form of ischemic EKG changes have been
reported with the resolution of symptoms noted after man-
agement of the cholecystitis. Aksay et al presented the case
of a 42-year-old man with acute cholecystitis who developed
T-wave inversion in leads V3 to V5, where prompt treatment of
the cholecystitis resulted in the resolution of the EKG chang-
es [14]. Patel et al report the case of a morbidly obese young
woman with significant ST elevation in multiple leads. In this
case, thrombolysis was deferred after cholecystitis was diag-
nosed and the treatment of the cholecystitis remedied the EKG
changes [15]. A larger study in Japan by Ozeki et al identified
that out of the 16 patients diagnosed with ACS, 5 patients were
subsequently diagnosed with acute cholecystitis [16]. It is im-
perative to diagnose ACS, as missing the diagnosis of acute car-
diac ischemia can prove fatal. However, with the present case
report, we emphasize the importance of considering other pos-
sible non-cardiac etiologies for a typical cardiac presentation.

Conclusions

In rare instances, acute cholecystitis can present with cardiac
chest pain and EKG changes due to possible cardiac ischemia
as the cardiobiliary reflex or reflex bradycardia (Cope’s sign)
is triggered. When considering a possible diagnosis of ACS in
patients with bradycardia, T-wave inversion, and ST-segment
elevation (especially in the inferior leads), clinicians should al-
ways add the possibility of the presence of intra-abdominal
pathologies (including cholecystitis) to the differential diag-
nosis. Bradycardia in patients with abdominal pain and gall-
stones can be due to a vagal cardiobiliary reflex.
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