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CASE REPORT

Delayed laparoscopic cholecystectomy 
for a patient with coronavirus disease 2019 who 
developed gangrenous cholecystitis: a case 
report
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Abstract 

Background: Gangrenous cholecystitis has a high risk of perforation and sepsis; therefore, cholecystectomy in the 
early stage of the disease is recommended. However, during the novel coronavirus disease 2019 (COVID-19) pan-
demic, the management of emergent surgeries changed to avoid contagion exposure among medical workers and 
poor postoperative outcomes.

Case presentation: A 56-year-old man presented to our hospital with abdominal pain. Computed tomography 
revealed intraluminal membranes, an irregular or absent wall, and an abscess of the gallbladder, indicating acute 
gangrenous cholecystitis. Early laparoscopic cholecystectomy seemed to be indicated; however, a COVID-19 antigen 
test was positive despite no obvious pneumonia on chest computed tomography and no symptoms. After discussion 
among the multidisciplinary team, antibiotic therapy was started and percutaneous transhepatic gallbladder drain-
age (PTGBD) was planned for the following day because the patient’s vital signs were stable and his abdominal pain 
was localized. Fortunately, the antibiotic therapy was very effective, and PTGBD was not needed. The cholecystitis 
improved and the patient was discharged from the hospital on day 10. One month later, laparoscopic delayed chol-
ecystectomy was performed after confirming a negative COVID-19 polymerase chain reaction test result. The postop-
erative course was uneventful, and the patient was discharged on postoperative day 2 in satisfactory condition.

Conclusion: We have reported a case of acute gangrenous cholecystitis in a patient with asymptomatic COVID-19 
disease. This report can help to determine treatment strategies for patients with gangrenous cholecystitis during 
future pandemics.
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Background
The pathophysiology of gangrenous cholecystitis involves 
ischemia of the gallbladder wall caused by severe inflam-
mation. Because of the risk of perforation and sepsis [1, 

2], cholecystectomy in the early stage of the disease is 
recommended [3]. After the World Health Organization 
declared novel coronavirus disease 2019 (COVID-19) to 
be a pandemic, the management strategies for emergent 
surgeries changed because of the high risk of contagion 
exposure among medical workers and the poor post-
operative outcomes in patients with COVID-19 [4–6]. 
COVID-19 has had profound effects on the global health-
care system [7, 8], and the Omicron variant has rapidly 
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spread to numerous countries [9]. Thus, effective man-
agement of patients requiring emergency surgery dur-
ing the COVID-19 pandemic is essential for the safety 
of both patients and healthcare workers. However, the 
optimal management strategy remains unclear because of 
lack of evidence. We herein report a case of gangrenous 
cholecystitis in a patient with COVID-19 who underwent 
delayed laparoscopic cholecystectomy following conserv-
ative treatment to avoid the risk of environmental con-
tamination, virus exposure, and postoperative morbidity 
and mortality.

Case presentation
A 56-year-old man presented to our hospital with a 6-day 
history of abdominal pain. He had a history of hyperten-
sion, diabetes, and Helicobacter pylori eradication. Exam-
ination revealed a body temperature of 35.6 ℃, pulse of 
92 beats/min, blood pressure of 152/90 mmHg, respira-
tory rate of 18 breaths/min, and oxygen saturation of 98% 
on room air. Localized pressure pain was found in his 
right hypochondrium. He had no obvious rebound ten-
derness. Laboratory data showed an elevated white blood 
cell count (9.2 ×  103/μL) and C-reactive protein concen-
tration (11.81  mg/dL). Liver function tests, including 
measurement of the alanine aminotransferase, aspar-
tate aminotransferase, and total bilirubin levels, were all 
within normal limits.

Enhanced abdominal computed tomography (CT) 
revealed intraluminal membranes, an irregular or absent 
wall, and an abscess of the gallbladder. No ascites was 
present. No gallstones were seen, and the extrahe-
patic bile duct was normal (Fig. 1). These imaging find-
ings were compatible with the characteristics of acute 
gangrenous cholecystitis. Although the unvaccinated 
patient had no history of close contact with a COVID-19 
patient and no common clinical symptoms of COVID-19 

pneumonia (e.g., fever, cough, dyspnea, or myalgia) and 
chest CT revealed no obvious pneumonia, a COVID-19 
qualitative antigen test using nasopharyngeal swabs for 
screening was positive at admission. The possibility of 
false positives was fully considered, however, he should 
be treated as a COVID-19 infected person, considering 
contagion and surgical risk. A multidisciplinary team 
including clinicians from the departments of surgery, 
internal medicine, anesthesiology, and infectious dis-
ease discussed the therapeutic strategy for the patient. 
Early laparoscopic cholecystectomy seemed to be indi-
cated. However, because of the patient’s asymptomatic 
COVID-19 infection, it was important to avoid the risk 
of exposure among healthcare workers and minimize the 
patient’s perioperative morbidity and mortality. There-
fore, antibiotic therapy (sulbactam/cefoperazone) was 
selected as the initial treatment, and percutaneous tran-
shepatic gallbladder drainage (PTGBD) was planned for 
the following day because the patient’s vital signs were 
stable and his abdominal pain was localized. If the gall-
bladder perforated and presented with pan-peritonitis 
during the clinical course, we planned to perform emer-
gency laparotomy instead of laparoscopic surgery in 
order to minimize the operation time after taking infec-
tion control measures. Fortunately, the antibiotic therapy 
was very effective, and PTGBD was not needed. For treat-
ment of COVID-19, the patient was given symptomatic 
therapy and was quarantined for 10 days. Abdominal CT 
revealed improvement of the gallbladder inflammation, 
and the blood test results were also improved. Therefore, 
the patient was discharged from the hospital on day 10.

Considering the high rate of recurrent cholecystitis 
after conservative management, delayed cholecystec-
tomy was planned. One month later, the patient under-
went laparoscopic cholecystitis after confirming a 
negative COVID-19 polymerase chain reaction test 

Fig. 1 A Contrast-enhanced computed tomography revealed specific findings of gangrenous cholecystitis, including intraluminal membranes, an 
irregular or absent wall, and abscess formation. B Chest computed tomography showed no evidence of pneumonia
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result. Preoperative magnetic resonance cholangiopan-
creatography revealed filling defects in the gallbladder 
and common bile duct (Fig.  2). Three days before the 
surgery, biliary endoscopic sphincterotomy was per-
formed followed by balloon extraction of common bile 
duct stones. The surgery was carried out under lapa-
roscopy using four ports. Neither ascites nor an abscess 
was found. However, a thickened gallbladder wall with 
omental adhesion was observed (Fig. 3). The cystic duct 
and cystic artery were identified and divided under the 
critical view of safety, and the cholecystectomy proce-
dure was finished. The operative time was 168 min. Mac-
roscopically, the mucosa of the gallbladder fundus was 
necrotized (Fig. 4A). Histopathological examination con-
firmed transmural ischemic necrosis of the gallbladder 
fundus (Fig. 4B). The postoperative course was unevent-
ful, and the patient was discharged on postoperative day 
2 in satisfactory condition.

Discussion
Gangrenous cholecystitis is a life-threatening disease. 
It is characterized by necrosis of the gallbladder wall 
caused by ischemia followed by vascular insufficiency, 
and it is a risk factor for gallbladder perforation and sep-
sis in patients with acute cholecystitis [1]. Furthermore, 
acute perforated cholecystitis is associated with poor 
outcomes [2]. Hence, according to the Tokyo Guidelines 
2018, emergency laparoscopic cholecystectomy is indi-
cated in patients with acute cholecystitis who do not 
have decreased organ function and an unfavorable per-
formance status score [3]. Early cholecystectomy has 
been established as the treatment of choice for acute 
cholecystitis and can be performed as far as 10  days 
after symptom onset. Early cholecystectomy is associ-
ated with a shorter hospital stay, fewer comorbidities, 
and greater cost-effectiveness [3, 10, 11]. However, dur-
ing the COVID-19 pandemic, there was an increase in 

Fig. 2 Magnetic resonance cholangiopancreatography revealed 
small gallstones in the gallbladder (arrowhead) and common bile 
duct (arrow)

Fig. 3 Intraoperative examination revealed a thickened gallbladder 
wall that was partially inflamed

Fig. 4 Macroscopically, diffuse mucosal necrosis was observed in the gallbladder fundus (A). Microscopic findings showed transmural ischemic 
necrosis of the gallbladder fundus (B)
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non-surgical treatment to reduce the risk of contagion 
exposure among medical workers based on a statement 
by the British Intercollegiate General Surgical Guideline 
on COVID-19 [12, 13]. This change was implemented 
because there appeared to be a risk of viral transmission 
through the aerosols generated by electrocautery and 
ultrasonic devices used in both open and laparoscopic 
surgery [14]. The keys to prevention of spread include 
proper personal protective equipment, proper transport 
procedures for patients with COVID-19, use of negative-
pressure operating rooms, minimal staff, minimal use of 
electrocautery and high-energy devices, and routine use 
of smoke evacuation systems.

The safety of cholecystectomy for patients with 
COVID-19 remains unknown because of the lack of data 
regarding postoperative outcomes. Doglietto et  al. [5] 
reported a higher rate of respiratory, hemorrhagic, and 
thrombotic postoperative complications after general 
anesthesia in patients with COVID-19. Furthermore, 
another study reviewed 34 patients with asymptomatic 
COVID-19 undergoing elective surgeries including major 
surgery. All patients developed COVID-19 pneumonia 
after surgery, severe complications occurred in 44.1% of 
the patients and mortality was 20.5% [6]. Thus, cholecys-
tectomy for the patients with asymptomatic COVID-19 
seemed to be very high risk compared to non-surgical 
treatment.

PTGBD has been widely performed for clinically ill 
patients with acute cholecystitis because of its advan-
tages of minimal invasiveness, a low complication rate, 
early symptom relief, and improvements in acute inflam-
mation [15]. However, there are some claims that delayed 
laparoscopic cholecystectomy after PTGBD is more likely 
to result in conversion to an open procedure because 
of the development of fibrosis, and this procedure has 
been associated with higher mortality, a longer hospital 
stay, more complications, and higher readmission rates 
[16–18]. In addition, PTGBD may be avoided in patients 
with gallbladder gangrene. Whereas the delayed opera-
tion group who underwent cholecystectomy after treat-
ment including PTGBD for gangrenous cholecystitis had 
a longer postoperative hospital stay than the early opera-
tion group, however, there were no differences between 
the two groups in surgical factors and postoperative 
complication [19]. In our case, it corresponded to Grade 
II (moderate) acute cholecystitis according to the Tokyo 
Guidelines 2018 [3] and early laparoscopic cholecystec-
tomy was considered to be indicated under a relatively 
good general condition. However, considering the risks 
of surgery under general anesthesia for patient with 
COVID-19, COVID-19 infection had to be regarded as a 
risk factor for surgery, although it is not included in the 
guidelines. Thus, PTGBD was scheduled for treatment 

of the patient’s gangrenous cholecystitis in the negative-
pressure room with appropriate personal protective 
equipment, minimal stuff and minimal time if the con-
servative treatment resulted in an unfavorable clinical 
course; fortunately, however, the antibiotic therapy was 
remarkably effective, and PTGBD was avoided. Never-
theless, PTGBD may be a good option for treatment of 
gangrenous cholecystitis in patients with COVID-19.

SARS-CoV-2, the pathogen responsible for COVID-19, 
has a viral spike protein that binds to angiotensin-con-
verting enzyme 2 receptors, which are present in various 
organs, including the gallbladder; intracellular entry of 
the virus then occurs [20]. COVID-19-associated chol-
ecystitis caused by such direct vesicular involvement has 
been described in some case reports [21]. COVID-19 also 
increases the incidence of systemic endotheliitis, hyper-
coagulability, and thrombotic microangiopathy, which 
collectively contribute to the occurrence of cholecystitis 
[22]. COVID-19 upregulates the expression of proinflam-
matory cytokines such as interleukin-6 and tumor necro-
sis factor-alpha, triggering a cytokine storm that recruits 
macrophages and causes inflammatory reactions [23]. 
This state of hypercoagulation induced by COVID-19 can 
lead to gangrenous cholecystitis arising from vascular 
insufficiency, but this etiology was considered less likely 
in our case. Instead, acute calculous cholecystitis likely 
caused the gangrenous cholecystitis in our patient. How-
ever, it is possible that the inflammation associated with 
COVID-19 became a trigger for the gangrenous chol-
ecystitis in this case.

Conclusions
We have reported a case involving a 56-year-old man 
with acute gangrenous cholecystitis who was diagnosed 
with asymptomatic COVID-19 disease at admission. We 
suggest that delayed laparoscopic cholecystectomy, pre-
ceded by PTGBD for patients in whom surgical treatment 
places them at high risk, may be the best choice for treat-
ment of acute cholecystitis in patients with COVID-19. 
This report can help to determine treatment strategies 
for gangrenous cholecystitis during future pandemics.

Abbreviations
COVID-19: Coronavirus disease 2019; PTGBD: Percutaneous transhepatic 
gallbladder drainage; CT: Computed tomography; SARS-CoV-2: Severe acute 
respiratory syndrome coronavirus 2.

Acknowledgements
We thank Georgia Lenihan-Geels, Ph.D., from Edanz (https:// jp. edanz. com/ ac) 
for editing a draft of this manuscript.

Author contributions
YY and TI reported the case and wrote the manuscript. NI was engaged in the 
patient’s care. NI, KH, and TH helped in drafting the manuscript. NS and HM 

https://jp.edanz.com/ac


Page 5 of 5Yoshida et al. Surgical Case Reports           (2022) 8:134  

participated in revising the manuscript critically. SK helped in making a patho-
logical diagnosis. All authors read and approved the final manuscript.

Funding
All authors have no funding regarding this paper.

Availability of data and materials
The authors declare that all the data in this article are available within the 
article.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Surgery, Saiseikai Fukuoka General Hospital, 1-3-46 Tenjin, 
Chuo-ku, Fukuoka 810-0001, Japan. 2 Department of Internal Medicine, Saisei-
kai Fukuoka General Hospital, Fukuoka, Japan. 3 Division of Pathology, Saiseikai 
Fukuoka General Hospital, 1-3-46 Tenjin Chuo-Ku, Fukuoka, Japan. 

Received: 21 April 2022   Accepted: 12 July 2022

References
 1. Jansen S, Stodolski M, Zirngibl H, Gödde D, Ambe PC. Advanced gallblad-

der inflammation is a risk factor for gallbladder perforation in patients 
with acute cholecystitis. World J Emerg Surg. 2018;13:9.

 2. Jansen S, Doerner J, Macher-Heidrich S, Zirngibl H, Ambe PC. Outcome of 
acute perforated cholecystitis: a register study of over 5000 cases from a 
quality control database in Germany. Surg Endosc. 2017;31:1896–900.

 3. Mayumi T, Okamoto K, Takada T, Strasberg SM, Solomkin JS, Schlossberg 
D, et al. Tokyo Guidelines 2018: management bundles for acute cholangi-
tis and cholecystitis. J Hepatobiliary Pancreat Sci. 2018;25:96–100.

 4. COVID Surg Collaborative. Mortality and pulmonary complications in 
patients undergoing surgery with perioperative SARS-CoV-2 infection: an 
international cohort study. Lancet. 2020;396:27–38.

 5. Doglietto F, Vezzoli M, Gheza F, Lussardi GL, Domenicucci M, Vecchiarelli L, 
et al. Factors associated with surgical mortality and complications among 
patients with and without coronavirus disease 2019 (COVID-19) in Italy. 
JAMA Surg. 2020;155:691–702.

 6. Lei S, Jiang F, Su W, Chen C, Chen J, Mei W, et al. Clinical characteristics 
and outcomes of patients undergoing surgeries during the incubation 
period of COVID-19 infection. Clin Med. 2020;21: 100331.

 7. Liu W, Liu Y, Xu Z, Jiang T, Kang Y, Zhu G, et al. Clinical characteristics and 
predictors of the duration of SARS-CoV-2 viral shedding in 140 healthcare 
workers. J Intern Med. 2020;288:725–36.

 8. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, China Medical Treatment 
Expert Group for Covid-19, et al. Clinical characteristics of coronavirus 
disease 2019 in China. N Engl J Med. 2020;382:1708–20.

 9. Zou J, Xia H, Xie X, Kurhade C, Machado RRG, Weaver SC, Ren P, et al. 
Neutralization against Omicron SARS-CoV-2 from previous non-Omicron 
infection. Nat Commun. 2022;13:852.

 10. Ansaloni L, Pisano M, Coccolini F, Peitzmann AB, Fingerhut A, Catena 
F, et al. 2016 WSES guidelines on acute calculous cholecystitis. World J 
Emerg Surg. 2016;11:25.

 11. Zafar SN, Obirieze A, Adesibikan B, Cornwell EE 3rd, Fullum TM, Tran DD. 
Optimal time for early laparoscopic cholecystectomy for acute cholecys-
titis. JAMA Surg. 2015;150:129–36.

 12. Boyle LI, Boyle A, Jay S, Marnewick J. COVID-19 lockdown impact on com-
mon general surgical acute presentations to a regional centre in New 
Zealand. N Z Med J. 2020;133:96–105.

 13. De Simone B, Chouillard E, Di Saverio S, Pagani L, Sartelli M, Biffl WL, et al. 
Emergency surgery during the COVID-19 pandemic: what you need to 
know for practice. Ann R Coll Surg Engl. 2020;102:323–32.

 14. Lovece A, Asti E, Bruni B, Bonavina L. Subtotal laparoscopic cholecys-
tectomy for gangrenous gallbladder during recovery from COVID-19 
pneumonia. Int J Surg Case Rep. 2020;72:335–8.

 15. Ni Q, Chen D, Xu R, Shang D. The efficacy of percutaneous transhepatic 
gallbladder drainage on acute cholecystitis in high-risk elderly patients 
based on the Tokyo guidelines: a retrospective case–control study. Med. 
2015;94: e1442.

 16. Mizrahi I, Mazeh H, Yuval JB, Almogy G, Bala M, Simanovski N, et al. Perio-
perative outcomes of delayed laparoscopic cholecystectomy for acute 
calculous cholecystitis with and without percutaneous cholecystostomy. 
Surgery. 2015;158:728–35.

 17. Dimou FM, Adhikari D, Mehta HB, Riall TS. Outcomes in older patients 
with grade III cholecystitis and cholecystostomy tube placement: a 
propensity score analysis. J Am Coll Surg. 2017;224:502-511.e1.

 18. Loozen CS, van Santvoort HC, van Duijvendijk P, Besselink MG, Gouma 
DJ, Nieuwenhuijzen GA, et al. Laparoscopic cholecystectomy versus per-
cutaneous catheter drainage for acute cholecystitis in high risk patients 
(CHOCOLATE): multicentre randomised clinical trial. BMJ. 2018;363: k3965.

 19. Choi SB, Han HJ, Kim CY, Kim WB, Song TJ, Suh SO, et al. Early laparoscopic 
cholecystectomy is the appropriate management for acute gangrenous 
cholecystitis. Am Surg. 2011;77(4):401–6.

 20. Hong X, He J, Li P, Chen J, Zou B, Li Z, et al. Evidence of SARS-CoV-2 infec-
tion in gallbladder and aggravating cholecystitis to septic shock: a case 
report. Ann Transl Med. 2021;9:1631.

 21. Bruni A, Garofalo E, Zuccalà V, Currò G, Torti C, Navarra G, et al. Histo-
pathological findings in a COVID-19 patient affected by ischemic gangre-
nous cholecystitis. World J Emerg Surg. 2020;15:43.

 22. Nalbandian A, Sehgal K, Gupta A, Madhavan MV, McGroder C, Stevens JS, 
et al. Post-acute COVID-19 syndrome. Nat Med. 2021;27(4):601–15.

 23. Tang Y, Liu J, Zhang D, Xu Z, Ji J, Wen C. Cytokine storm in COVID-
19: the current evidence and treatment strategies. Front Immunol. 
2020;10(11):1708.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Delayed laparoscopic cholecystectomy for a patient with coronavirus disease 2019 who developed gangrenous cholecystitis: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


