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a b s t r a c t 

A 67-year-old man was admitted for anterior acute ST elevation myocardial infarction (STEMI) manage- 

ment. He developed a severe acute right subcostal pain with normal cardiac tests. On day 5 of hospital- 

ization, cholecystectomy was performed for suspected acute cholecystitis, but the pain intensified with 

hemodynamical instability. Transthoracic echocardiography revealed ventricular septal rupture (VSR). Af- 

ter emergency operation was performed, the pain diminished with improved hemodynamics. Right sub- 

costal pain associated with heart disease can be referred from STEMI or liver congestion with right heart 

failure. VSR and right heart failure may be considered as a cause of right subcostal pain of uncertain 

etiology. 

< Learning objective: Patients presenting with signs suggestive of acute cholecystitis may be misdi- 

agnosed, and we highlight the importance of considering ventricular septal rupture as a differential 

diagnosis. > 

© 2022 Japanese College of Cardiology. Published by Elsevier Ltd. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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ntroduction 

Cases of acute cholecystitis mimicking ST elevation myocar- 

ial infarction (STEMI) with typical chest symptoms have been re- 

orted. However, no case of ventricular septal rupture (VSR) with 

ypical abdominal pain for acute cholecystitis has been reported. 

e present a case of VSR with right subcostal pain mimicking 

cute cholecystitis after anterior acute STEMI treatment. 

ase report 

A 67-year-old man with untreated hypertension and diabetes 

as admitted to our hospital with acutely increasing chest and 

ack pain. The patient’s electrocardiogram (ECG) assessment re- 

ealed ST segment elevation in V1-6 ( Fig. 1 A), and transthoracic 

chocardiography (TTE) demonstrated wall motion abnormality in 

he anterior region ( Fig. 2 A); thus, he was diagnosed with an an-

erior acute STEMI. The maximum creatinine kinase (CK) level was 

021 U/L, and the maximum CK-MB level was 535 U/L. Coronary 
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ngiography revealed total occlusion at the middle section of the 

eft anterior descending artery, after which percutaneous coronary 

ntervention (PCI) was performed ( Fig. 2 B). It probably took at least 

2 h from onset to PCI, because chest pain occurred on a pre- 

ious day and CK level was already high, 5021 U/L at the ad- 

ission. However, 5 h after PCI, he consistently presented with 

cute strong right subcostal and epigastric pain, abdominal com- 

uted tomography (CT) was immediately performed because acute 

holecystitis was suspected. Gallstones were detected on CT but 

he liver enzyme level did not increase in the laboratory tests; 

herefore, he was treated conservatively for biliary colic. He did 

ot have symptoms of left heart failure, such as dyspnea dur- 

ng exertion or orthopnea, but had symptoms of right heart fail- 

re including fatigue and loss of appetite. After PCI, the myocar- 

ial enzyme level decreased, no heart murmur was heard, and 

here was no evidence of new ECG abnormalities ( Fig. 1 B). Daily 

TE did not demonstrate new signs of decreased systolic func- 

ion, myocardial ischemia, or mechanical complications. On the 5 th 

ay of hospitalization, he developed stronger right subcostal and 

pigastric pain and a positive Murphy sign without heart mur- 

ur. Laboratory tests showed an increase in C-reactive protein 

o 10.82 mg/dL, and new CT revealed an edematous gallbladder. 

eanwhile, the white blood cell count increased to 12600/μL and 
en access article under the CC BY-NC-ND license 

https://doi.org/10.1016/j.jccase.2022.01.002
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jccase
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jccase.2022.01.002&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:vuila2124@gmail.com
https://doi.org/10.1016/j.jccase.2022.01.002
http://creativecommons.org/licenses/by-nc-nd/4.0/


D. Urabe, D. Kawakami, H. Nishigaki et al. Journal of Cardiology Cases 25 (2022) 392–395 

Fig. 1. 
Electrocardiogram images showed ST elevation at anterior leads. (A) Day 1, at the admission to the hospital. (B) Day 1, after percutaneous coronary intervention 

was performed. (C) Day 6, at the admission to the intensive care unit. 
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ome of serum liver and biliary enzymes were slightly high; the 

spartate aminotransferase was 57 U/L, the alanine aminotrans- 

erase was 45 U/L, and the gamma-glutamyl transpeptidase was 

7 U/L. The gallstones vanished on the CT. The abdominal symp- 

oms were strongly suspicious of acute cholecystitis; therefore, la- 

aroscopic cholecystectomy was performed for diagnostic treat- 

ent. However, in the pathological examination, chronic cholecys- 

itis was identified by the slight infiltration of inflammatory cells, 

ypertrophy of the muscularis propria, and Rokitansky-Aschoff si- 

uses. Postoperatively, he presented with exacerbated pain and 

as admitted to the intensive care unit (ICU) due to restless- 
393 
ess, tachypnea, and shock without any new abnormality on TTE 

nd ECG ( Fig. 1 C). He was managed for septic shock with broad-

pectrum antibiotics, tracheal intubation, invasive ventilation, and 

ontinuous renal replacement therapy. Norepinephrine (maximum 

.35 mcg/kg/min), dobutamine (maximum 7.6 mcg/kg/min), and 

pinephrine (maximum 0.2 mcg/kg/min) were administered con- 

inuously. Despite this therapy, the patient’s hemodynamic state 

eteriorated. After admission to the ICU, 4 times TTE indicated no 

bnormalities. However, 10 h later, 5th TTE revealed a left-to-right 

hunt through the ventricular septum for the first time; thus, VSR 

as strongly suspected ( Fig. 3 A). He underwent immediate intra- 
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Fig. 2. 

These images revealed anterior region responsibility to the left anterior descending artery (LAD). (A) Transthoracic echocardiography images showed hypokinesis 

in the anterior region. (B) Coronary angiography of right coronary artery (RCA) and left coronary artery (LCA) images showed total occlusion at the middle section 

of the LAD, pointed red arrow. LAD was completely open after PCI. 

PCI, percutaneous coronary intervention. 
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ortic balloon pumping and venous-artery extracorporeal mem- 

rane oxygenation, with subsequent emergency patch closure of 

he VSR. Perforation at the apical septal region was confirmed by 

ntraoperative transesophageal echocardiography (TEE) and by the 

urgeons’ inspection ( Fig. 3 B). Postoperatively, his right subcostal 

ain diminished as the hemodynamics improved, and he left the 

CU on the 21st day of hospitalization and was transferred on the 

4th day. Informed consent to publish the information has been 

ranted from the patient. 

iscussion 

We present a case of VSR with right subcostal pain for several 

ays after STEMI treatment. Cases of acute cholecystitis mimicking 

TEMI have been reported [1–3] . Right subcostal pain associated 

ith heart disease is known to be referred pain from acute my- 

cardial infarction or liver congestion with right heart failure [4] . 

n this case, the patient tended to have symptoms of right heart 

ailure, including fatigue and loss of appetite, and the pathologi- 

al examination revealed chronic cholecystitis. Therefore, we con- 

ider that he already had minor VSR and right heart failure be- 

ore the right subcostal pain developed, but he was misdiagnosed 

ith acute cholecystitis because the pain was strongly suggestive 

hereof, and because we could not identify the VSR on TTE until 

he rupture progressed after the cholecystectomy. Thus, in patients 

ith right subcostal pain after STEMI onset, we must consider right 

eart failure due to VSR. 
394 
VSR has a significant mortality rate; approximately 46% of pa- 

ients die within the first week and 62% to 82% within two months 

ithout surgical treatment [5] . Occasionally, TEE may be better for 

elineating the VSR than is TTE [6] . In this case, the absence of ab-

ormalities on TTE led to the misdiagnosis of septic shock; there- 

ore, the diagnosis of VSR was delayed. When VSR is strongly sus- 

ected, even if it cannot be detected on TTE, invasive examinations 

uch as TEE or a pulmonary artery balloon catheter to detect a left- 

o-right shunt should be considered [7] . We believe that an addi- 

ional test was indicated immediately when hemodynamic insta- 

ility developed. 

When patients have right subcostal pain after STEMI onset, they 

ay have right heart failure from VSR, not acute cholecystitis. 

hus, if the cause of the pain is unclear, we should consider VSR 

s a cause and diagnose it early. 
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Fig. 3. 

Theses images showed a left-to-right shunt through the ventricular septum rupture. (A) 5th transthoracic echocardiography mage after admission to the intensive 

care unit. (B) Intraoperative transesophageal echocardiography image. 

LV, left ventricle; RV, right ventricle. 
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