
BJR|case reports

© 2022 The Authors. Published by the British Institute of Radiology. This is an open access article distributed under the terms of the Creative Commons 
Attribution 4.0 International License, which permits unrestricted use, distribution and reproduction in any medium, provided the original author and source 
are credited.

Cite this article as:
Huang Y, Haleem Z, Patel H, Pandey A, Sandhu PS, Kim R. Extensive retroperitoneal multiloculated abscesses after open cholecystectomy 
associated with bile leak: a case report. BJR Case Rep (2022) 10.1259/bjrcr.20210147.

CASE REPORT

Extensive retroperitoneal multiloculated abscesses 
after open cholecystectomy associated with bile leak: a 
case report
1YUTING HUANG, MD, PhD, 2ZARAH HALEEM, MD, 1HARSH PATEL, MD, 3ANKUR PANDEY, MD, 
1PREETINDER SINGH SANDHU, MD and 3RAYMOND KIM, MD

1University of Maryland Medical Center Midtown Campus, Baltimore, Maryland, United States
2American University of Antigua College of Medicine, Coolidge, Antigua and Barbuda
3University of Maryland Medical Center, Baltimore, Maryland, United States

Address correspondence to: Raymond Kim
E-mail: rkim@som.umaryland.edu

The authors Yuting Huang and Zarah Haleem contributed equally to the work.

INTRODUCTION
Retroperitoneal abscesses are rare but life- threatening. 
Symptoms are greatly variable and insidious which often 
lead to delayed diagnosis resulting in high morbidity and 
mortality.1 It is often caused by genitourinary infection or 
gastrointestinal (GI) causes, including inflammatory bowel 
disease, GI tract perforation and inflammation.2 Less 
often, they can develop following spinal osteomyelitis,3 
necrotizing soft tissue infection,4 surgery and trauma.5 It 
is an uncommon complication of biliary tract procedures.6 
Symptoms include abdominal/flank pain, decreased appe-
tite, fever and chills, malaise and weight loss. Patients often 
have leukocytosis, elevated inflammatory markers and 
creatinine. Early drainage and eliminating the primary 
infectious source are crucial. We present a case with a 
worsening clinical course following an open cholecys-
tectomy despite receiving broad- spectrum antibiotic 
treatment. The extensive retroperitoneal multiloculated 
abscesses likely extended from a bile leak. Urgent Inter-
ventional Radiology (IR)- guided abscess drainage and 
common bile duct (CBD) stenting via endoscopic retro-
grade cholangiopancreatography (ERCP) was performed 
to resolve the bile leak.

CLINICAL PRESENTATION
A 64- year- old African American male presented with 4 days 
of worsening abdominal pain, poor appetite, and shortness 
of breath. Past medical history included hypertension, 
opioid and alcohol use, and untreated hepatitis B and C, 
no history of pancreatitis. Physical exam was positive for 
hypotension and tachycardia. The patient was awake and 
oriented, however, ill- appearing, cachectic and incompre-
hensible, with mumbled monosyllabic responses. He has a 
body mass index (BMI) of 13, not on immunosuppressants, 
and HIV negative. Labs were remarkable for hemoglobin 
of 4.6 g dl−1, leukocytosis of 21,600/mL, thrombocytopenia 
of 78,000/mL, hyponatremia of 128 mmol l−1, hypokalemia 
of 3.1 mmol l−1, hyperuricemia of 105 mg dl−1, creatinine 
elevated to 1.91 mg dl−1, and lactic acidosis. AST 48 U l−1, 
ALT 14 U l−1, ALP 81 U l−1, Total bilirubin 0.9 mg dl−1. 
Prothrombin time, partial thromboplastin time, and inter-
national normalized ratio were within the normal range. 
Fecal occult blood test was positive. Pre- op CT- angiog-
raphy abdomen/pelvis revealed chronic pancreatitis with 
extensive calcifications throughout the pancreas with a 
0.7 × 1.5 cm cystic lesion in the pancreatic neck, distended 
gallbladder with a focal defect in the wall, intrahepatic and 
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SUMMARY

Retroperitoneal abscesses are rare and life- threatening. The incidence of abscesses after open cholecystectomies is <1% 
disregarding location. 11 cases reporting post- cholecystectomy retroperitoneal abscesses were archived on PubMed, 
7 associated with gallstone retaining or spillage. Hereby, we present a case of extensive retroperitoneal multiloculated 
abscesses after open cholecystectomy complicated with bile leak, while no gallstone was noted. Early evaluation for 
retroperitoneal abscesses is critical if the patient does not clinically improve after cholecystectomy. Early treatment 
with drainage of the abscesses, antibiotics, and endoscopic retrograde cholangiopancreatography intervention to 
achieve source control can greatly improve the clinical outcome.
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extrahepatic biliary dilation with CBD measured 1.2 cm, and 
free fluid around the gallbladder extending from the right upper 
quadrant to the right lower quadrant consistent with gangrenous 
cholecystitis. There was no evidence of retroperitoneal abscess 
pre- op (Figure  1). After platelet transfusion, urgent diagnostic 
open laparotomy was performed. Yellowish areas in the gall-
bladder wall indicate necrosis which has leaked. Duodenum and 
gallbladder hilum was covered with a lot of exudates up to the 
cystic duct, consistent with gangrenous cholecystitis. Cholecys-
tectomy was performed, no damage or injury on the cystic duct or 
CBD during the procedure, and the surgical area was thoroughly 
washed before closing. Post- operatively, he received piperacillin- 
tazobactam, micafungin, and gentamicin. The patient’s leukocy-
tosis and hypotension improved. He was successfully extubated 
on the third post- operative day, and transferred from the ICU to 
the medical floor.

He then had worsening abdominal pain, poor appetite, and 
drainage from the post- cholecystectomy abdominal drain site 
with episodic diarrhea. Ascitic cultures grew pan- sensitive 
Klebsiella pneumoniae and Escherichia coli requiring broad- 
spectrum antibiotics. The patient had deteriorating mental 
status. Abdominal CT scan on post- op Day 8 revealed extensive 
retroperitoneal multiloculated abscesses spanning from the 
diaphragm down to the upper scrotum (Figure 2). IR urgently 
placed JP drains. However, purulent drainage persisted. Hepa-
tobiliary iminodiacetic acid (HIDA) scan revealed bile leak. 
Subsequent ERCP showed distal CBD obstruction but no overt 
bile leak and sphincterotomy was performed and one stent 
was placed into the CBD (Figure  3). Post- ERCP, the patient 
improved on intravenous antibiotics and a high caloric diet. 
Upon discharge, the patient continued ceftriaxone for 2 weeks 
and metronidazole for a total 4- week course with an infectious 
disease outpatient follow- up and ERCP 2 months later for stent 
removal.

DISCUSSION
Mortality rates associated with retroperitoneal infections remain 
high despite appropriate interventions.7–9 Risk factors include 
advanced age, male, malnutrition, obesity, diabetes, immuno-
suppressive status and malignancy. Abscesses formed in the 
retroperitoneum often spreads easily due to anatomically poor 
blood flow and communicating spaces.6 The lower- 2/3 of CBD 
is located in the retroperitoneal space, therefore an impacted 

Figure 1. Abdominal CT pre cholecystectomy showing 
gangrenous cholecystitis. Axial (A) and sagittal (B, C) images 
demonstrating changes of acute gangrenous cholecystitis. 
There is a distended gallbladder with layering stones (asterisk, 
A), mural discontinuity in the fundal region (black arrow, A), 
and small pericholecystic fluid. There is a small amount of free 
fluid (arrow, B) extending from the right upper quadrant to 
the right lower quadrant without evidence of retroperitoneal 
abscess. Also note the intra- and extrahepatic (arrowhead, 
A) biliary dilation, and extensive pancreatic calcifications 
consistent with chronic pancreatitis (white arrow, A, C).

Figure 2. Abdominal CT post- cholecystectomy Day 8 showing 
extensive retroperitoneal multiloculated abscesses. Axial 
(A) and sagittal (B, C) images post- cholecystectomy with 
increasing leukocytosis. There is now extensive multiloculated 
right retroperitoneal abscess (asterisk, B) extending from the 
posterior liver margin at the level of the diaphragm (arrow, 
B) into the right lower quadrant anterior abdominal wall and 
scrotum (partially visualized, arrow, C) with contiguity with 
the gallbladder fossa that also contains fluid and gas along 
with surgical clips (arrowhead, A, B).

Figure 3. ERCP CBD stent placement to release the obstruc-
tion in the lower third CBD. (A) Scout film before cannula-
tion, (B) bile duct cannulation with wire in CBD, (C) contrast 
injection to CBD- cholangiogram, biliary tract obstruction due 
to a kink in the lower third of the CBD. The upper third of 
the CBD and the common hepatic duct were dilated. (D) Bile 
duct stent placed, kink was resolved. CBD, common bile duct; 
ERCP, endoscopic retrograde cholangiopancreatography
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gallstone leads to CBD necrosis and perforation, or mechan-
ical damage during cholecystectomy and/or CBD exploration 
increase the risk of bile leak resulting in bilious retroperitoneal 
infection.10 Abdominal CT remains the gold- standard in the 
diagnosis and detection of retroperitoneal abscesses, while CT 
combined with MRI can achieve sensitivity up to 100%.11 There 
is no guideline and consensus on the diagnostic criteria for retro-
peritoneal infections.2 Early infection source control, antibiotic 
treatment, and nutritional support are key to better outcomes.

Our case had risk factors including male, advanced age, and 
severe malnutrition. He presented with septic shock diagnosed 
with gangrenous cholecystitis. Gallbladder leak and pus- like 
exudate were observed during surgery, washout was performed 
thoroughly. The patient initially improved clinically on broad- 
spectrum antibiotics, however, he deteriorated again with wors-
ening abdominal abscess likely due to ongoing bile leak. Ascitic 
culture was positive for commonly seen bacteria in biliary tract 
perforation and injury. Of note, majority of retroperitoneal 
abscess cases reported were associated with gallstone retaining 
or spillage, which was not seen in our case. The patient had 
benign dilation of CBD measured 1.2 cm before the surgery, with 
normal liver function panel throughout. We did not attempt to 
address the CBD dilation before the surgery due to patient had 
normal liver function panel, indicating no cholestatic damage 
was present, also the patient was critically ill with hypotension 
and tachycardia on admission. The fluid collection in right 
parabolic gutter in the pre- operative CT is at the same location 
as the abscess, bringing up the possibility that this could have 
been due to the pre- operative perforated gallbladder. The same 
fluid collection worsened after surgery in the setting of distal 
CBD stricture and continuously bile leak and led to the exten-
sive retroperitoneal abscess formation. Even IR- guided JP drain 
was placed, the origin of the leak was not fully addressed until 
sphincterotomy and CBD stent placement via ERCP, that the 
drainage of bile was redirected to duodenum, and source control 
was eventually achieved. Nutritional support is important in 
patients with severe malnutrition,12 so a high caloric diet was 
given via PEG tube.

Another possible treatment route for this patient is percutaneous 
cholecystostomy. On admission the patient was critically ill, with 
abdominal CT showed a focal defect in the wall, and free fluid 
around the gall bladder, which is concerning for perforation. 
Complicated acute cholecystitis, including gallbladder gangrene/
necrosis, perforation, and emphysematous cholecystitis, may 
be fatal, and is indications for emergency cholecystectomy. 
Recently, Dr Wadhwa et al reported the use of percutaneous 

cholecystostomy is increasing among patients admitted with 
acute cholecystitis.13 However, in the randomized CHOCO-
LATE trial, the investigators compared laparoscopic cholecys-
tectomy with percutaneous cholecystostomy for high- risk acute 
cholecystitis and found a higher risk of complications, higher 
reintervention rate, and higher rate of recurrent biliary disease 
in the percutaneous drainage group.14

In conclusion, retroperitoneal abscess is a rare and dangerous 
complication after cholecystectomies due to their insidious onset 
and location, typically due to a perforated gallbladder and spilled 
stones. In our case, the patient kept on deteriorating even with 
appropriate broad- spectrum antibiotics treatment and timely 
IR- guided gallbladder drainage, indicating insufficient source 
control. Early repeat image study is essential in diagnosis of retro-
peritoneal abscess. Treatments, including endoscopic methods, 
should be attempted to achieve prompt infection source control, 
which can be life- saving in persistent retroperitoneal infection.

LEARNING POINTS
• Retroperitoneal abscess is a rare and life- threatening 

complication after cholecystectomies.
• Early diagnosis with abdominal CT and prompt infection 

source control is life- saving in persistent retroperitoneal 
infection.

• IR- guided drainage and endoscopic approach are often used 
in source control.

AUTHORS’ CONTRIBUTION
YH is the major contributor in writing the manuscript. ZH col-
lected the initial clinical data, YH, ZH, HP, PSS, RK participated 
in the interpretation and analysis of the clinical data. PSS, and 
RK participated in managing the patient and clinical decision- 
making. RK participated in the ERCP procedure and revision 
and finalizing the manuscript. HP and AP did radiology analysis 
and interpretation. All authors read and approved the final man-
uscript.

FINANCIAL SUPPORT/CONFLICT OF INTERESTS
There is no funding supporting this work. The authors have no 
relevant affiliation or financial involvement with any organiza-
tion or entity with a financial interest in or financial conflict with 
the subject matter discussed in the manuscript.

INFORMED CONSENT
Informed patient consent was obtained for publication of the 
case details.

REFERENCES

 1. Winter BM, Gajda M, Grimm M- O. 
Diagnosis and treatment of retroperitoneal 
abscesses. Urologe A 2016; 55: 741–47. 
https://doi.org/10.1007/s00120-016-0118-1

 2. Li Z, Tang Y, Wang P, Ren J. Diagnosis and 
treatment of retroperitoneal infection. Surg 
Infect (Larchmt) 2021; 22: 477–84. https:// 
doi.org/10.1089/sur.2020.126

 3. Saeed K, Esposito S, Ascione T, Bassetti M, 
Bonnet E, Carnelutti A, et al. Hot topics on 
vertebral osteomyelitis from the international 
society of antimicrobial chemotherapy. Int J 

http://birpublications.org/bjr
https://doi.org/10.1007/s00120-016-0118-1
https://doi.org/10.1089/sur.2020.126
https://doi.org/10.1089/sur.2020.126


4 of 4 birpublications.org/bjrcr BJR Case Rep;8:20210147

BJR|case reports  Huang et al

Antimicrob Agents 2019; 54: 125–33. https:// 
doi.org/10.1016/j.ijantimicag.2019.06.013

 4. Gelbard RB, Ferrada P, Yeh DD, Williams 
BH, Loor M, Yon J, et al. Optimal timing of 
initial debridement for necrotizing soft tissue 
infection: A practice management guideline 
from the eastern association for the surgery 
of trauma. J Trauma Acute Care Surg 2018; 
85: 208–14. https://doi.org/10.1097/TA. 
0000000000001857

 5. Dong C, Wang Y, Hu S, Du F, Ding W. 
Retroperitoneal abscess and acute acalculous 
cholecystitis after iatrogenic colon injury: 
report of a case. Int J Clin Exp Med 2015; 8: 
6338–41.

 6. Palumbo VD, Di Trapani B, Bruno A, Feo 
M, Molinelli B, Tomasini S, et al. Recurrent 
retroperitoneal abscess after biliary tract 
surgery in an elderly patient: a minimally 
invasive nonsurgical approach and its 
consequences: a case report. J Med Case Rep 
2019; 13(1): 43. https://doi.org/10.1186/ 
s13256-019-1973-3

 7. Capitán Manjón C, Tejido Sánchez A, Piedra 
Lara JD, Martínez Silva V, Cruceyra Betriu 

G, Rosino Sánchez A, et al. Retroperitoneal 
abscesses--analysis of a series of 66 cases. 
Scand J Urol Nephrol 2003; 37: 139–44. 
https://doi.org/10.1080/00365590310008884

 8. Crepps JT, Welch JP, Orlando R 3rd. 
Management and outcome of retroperitoneal 
abscesses. Ann Surg 1987; 205: 276–81. 
https://doi.org/10.1097/00000658- 
198703000-00010

 9. Akhan O, Durmaz H, Balcı S, Birgi E, 
Çiftçi T, Akıncı D. Percutaneous drainage 
of retroperitoneal abscesses: variables for 
success, failure, and recurrence. Diagn Interv 
Radiol 2020; 26: 124–30. https://doi.org/10. 
5152/dir.2019.19199

 10. Rastogi R, Rastogi V. Case report: 
retroperitoneal biliary fluid collections 
secondary to common bile duct rupture - an 
unusual complication of choledocholithiasis 
in a child. Indian J Radiol Imaging 2008; 18: 
232–35. https://doi.org/10.4103/0971-3026. 
41835

 11. Coffin A, Boulay- Coletta I, Sebbag- Sfez D, 
Zins M. Radioanatomy of the retroperitoneal 
space. Diagn Interv Imaging 2015; 96: 

171–86. https://doi.org/10.1016/j.diii.2014. 
06.015

 12. Tsantes AG, Papadopoulos DV, Lytras T, 
Tsantes AE, Mavrogenis AF, Koulouvaris 
P, et al. Association of malnutrition with 
surgical site infection following spinal 
surgery: systematic review and meta- 
analysis. J Hosp Infect 2020; 104: 111–19. 
https://doi.org/10.1016/j.jhin.2019.09.015

 13. Wadhwa V, Trivedi PS, Makary MS, Strain 
DV, Ahmed O, Chick JFB, et al. Utilization 
and outcomes of cholecystostomy and 
cholecystectomy in patients admitted with 
acute cholecystitis: a nationwide analysis. 
AJR Am J Roentgenol 2021; 216: 1558–65. 
https://doi.org/10.2214/AJR.20.23156

 14. Loozen CS, van Santvoort HC, van 
Duijvendijk P, Besselink MG, Gouma DJ, 
Nieuwenhuijzen GA, et al. Laparoscopic 
cholecystectomy versus percutaneous 
catheter drainage for acute cholecystitis 
in high risk patients (CHOCOLATE): 
multicentre randomised clinical trial. BMJ 
2018; 363: k3965. https://doi.org/10.1136/ 
bmj.k3965

http://birpublications.org/bjr
https://doi.org/10.1016/j.ijantimicag.2019.06.013
https://doi.org/10.1016/j.ijantimicag.2019.06.013
https://doi.org/10.1097/TA.0000000000001857
https://doi.org/10.1097/TA.0000000000001857
https://doi.org/10.1186/s13256-019-1973-3
https://doi.org/10.1186/s13256-019-1973-3
https://doi.org/10.1080/00365590310008884
https://doi.org/10.1097/00000658-198703000-00010
https://doi.org/10.1097/00000658-198703000-00010
https://doi.org/10.5152/dir.2019.19199
https://doi.org/10.5152/dir.2019.19199
https://doi.org/10.4103/0971-3026.41835
https://doi.org/10.4103/0971-3026.41835
https://doi.org/10.1016/j.diii.2014.06.015
https://doi.org/10.1016/j.diii.2014.06.015
https://doi.org/10.1016/j.jhin.2019.09.015
https://doi.org/10.2214/AJR.20.23156
https://doi.org/10.1136/bmj.k3965
https://doi.org/10.1136/bmj.k3965

