
Case reports 

Robot-assisted retrieval of retained gallstones following       
cholecystectomy using indocyanine green localization      
Parker Liggett, B.S.1 , John Sonfield, M.D.2 , Adam Kurtin, D.O.3

1 School of Medicine Columbia, University of South Carolina, 2 General Surgery, McLeod Regional Medical Center, 3 General Surgery, HCA Florida St. 
Lucie Hospital 

Keywords: laparoscopic cholecystectomy, retained gallstones, hepatic abscess, indocyanine green, fluorescence-guided surgery, robotic surgery 

https://doi.org/10.62186/001c.162512 

Academic Medicine & Surgery 

Gallstone spillage during laparoscopic cholecystectomy is common and typically without 
clinical consequence. However, retained stones can rarely serve as a nidus for infection 
and can lead to delayed complications such as intra-abdominal abscesses and recurrent 
bacteremia. These complications may present months to years after the initial operation 
and are often difficult to manage with nonoperative measures. We present a 75-year-old 
male with a history of laparoscopic cholecystectomy complicated by recurrent posterior 
hepatic abscesses secondary to retained gallstones, requiring multiple hospitalizations 
for sepsis despite repeated courses of antibiotics, ERCP, and percutaneous drainage. 
Imaging demonstrated a persistent collection along the posterior liver containing 
retained stones, suggesting failure of source control. He underwent robot-assisted 
exploration with intraoperative localization using indocyanine green injected through a 
pre-existing drain, allowing successful retrieval of multiple stones. This case highlights 
the importance of definitive source control and a minimally invasive approach in a 
challenging anatomic location. 

1. INTRODUCTION 

Laparoscopic cholecystectomy is the standard treatment for 
symptomatic cholelithiasis and one of the most commonly 
performed operations worldwide.1 Gallbladder perforation 
with spillage of bile and gallstones is a recognized intraop
erative occurrence, especially in difficult dissections.1,2 Al
though efforts are made to retrieve spilled stones, some are 
inevitably retained. In most cases, these remain clinically 
silent.2 

When complications occur, they are often delayed and 
difficult to attribute to the initial surgery.2,3 Reported se
quelae include intra-abdominal abscesses, inflammatory 
masses, fistula formation, and bowel obstruction.1‑4 These 
cases are frequently marked by recurrent hospitalizations 
and interventions before diagnosis. Abscess formation is 
the most common presentation and is typically managed 
with antibiotics and percutaneous drainage.1 
However, retained stones can prevent complete resolu

tion and lead to recurrence.1,5 This is particularly challeng
ing in anatomically difficult regions such as the posterior 
hepatic space.3 In these cases, definitive management of
ten requires operative intervention.5 We present a case of 
recurrent posterior hepatic abscesses due to retained gall
stones requiring robot-assisted retrieval using indocyanine 
green localization. 

2. CASE PRESENTATION 

A 75-year-old male with a history of hypertension, hyper
lipidemia, chronic obstructive pulmonary disease, gastroe
sophageal reflux disease, diverticular disease, prior gas
trointestinal bleeding, cholelithiasis, and 
choledocholithiasis was evaluated for recurrent intra-ab
dominal infections following laparoscopic cholecystec
tomy. He had documented allergies to chlorhexidine glu
conate and sulfonamides. In June 2023, he underwent ERCP 
with metal biliary stent placement for choledocholithiasis, 
followed by laparoscopic cholecystectomy in July 2023. The 
operative report from this procedure detailed extensive 
acute and chronic inflammation with dense adhesions in
volving the gallbladder and omentum. During dissection, 
the fundus of the gallbladder was perforated, releasing pale 
yellow, sludgy fluid, and the gallbladder was noted to be 
packed with stones. The triangle of safety and cystic duct 
could not be identified due to severe inflammation, and a 
subtotal dissection was required. Intraoperative gallstone 
spillage was not explicitly documented, but these operative 
findings made stone spillage highly likely. 
His postoperative course was complicated by a gallblad

der fossa abscess requiring percutaneous drainage, and the 
biliary stent was removed in September 2023. He remained 
stable until April 2025, when he presented with right upper 
quadrant pain, fever, nausea, vomiting, and altered mental 
status. He was hypotensive and febrile, with blood cultures 
growing Escherichia coli. Imaging demonstrated pneumo
bilia and inflammation adjacent to retained gallstones 
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Figure 1. April 2025 MCRP showing minimal fluid and        
inflammatory stranding adjacent to dropped gallstones       
posterior to the liver     

along the posterior liver. He improved with intravenous an
tibiotics and was discharged on suppressive therapy. 
Within ten days, he was readmitted with recurrent fever 

and altered mental status. Imaging suggested ascending 
cholangitis and a perihepatic fluid collection. He under
went ERCP with sludge removal and stent placement, fol
lowed by CT-guided drainage. Cultures revealed polymi
crobial infection, including multidrug-resistant Klebsiella 
pneumoniae. Recurrent infections persisted despite re
peated hospitalizations and antibiotics. In October and No
vember 2025, imaging continued to show persistent collec
tions and retained stones despite drainage and intravenous 
ertapenem, prompting operative management. 
He underwent a robot-assisted exploratory surgery last

ing a total of 35 minutes. Pneumoperitoneum was estab
lished using the Hasson technique, and robotic ports were 
placed in the right abdomen. The liver was elevated to ex
pose the posterior hepatic surface, where dense inflamma
tory changes were encountered. Indocyanine green was in
jected through the existing percutaneous drain, allowing 
fluorescence-guided localization of the abscess cavity using 
near-infrared imaging. The cavity was opened, and multiple 
retained gallstones were identified and removed using a 
specimen retrieval bag. The aggregate of gallstones col
lected within the retrieval bag was measured to be 2.5 x 
0.5 x 0.3 cm. The cavity was irrigated, and the existing 
drain was left in place. It was estimated that the patient 
had no blood loss during the procedure. The patient toler
ated the procedure well and was discharged on postopera
tive day two with a two-week course of ertapenem. No ad
ditional antibiotic therapy was required. He subsequently 
underwent ERCP with biliary stent removal eight weeks 
later without any complications. 

3. DISCUSSION 

This case highlights a pattern increasingly recognized in 
patients with retained gallstones: recurrent infections 
without definitive source control.1,2,5 Although each inter
vention was appropriate, none addressed the underlying 

Figure 2. Intraoperative image of the abscess cavity       
containing retained gallstones    

Figure 3. Intraoperative near-infrared fluorescence    
image of the abscess cavity visualized following        
indocyanine green injection    

issue. Retained stones acted as a persistent nidus for in
fection, resulting in temporary improvement followed by 
recurrence. This reinforces a key principle: without removal 
of the offending stone, long-term resolution is unlikely. 
Initial management of intra-abdominal abscesses typi

cally includes antibiotics and percutaneous drainage, which 
remain appropriate first-line strategies.1 However, when 
imaging demonstrates retained gallstones within a persis
tent or recurrent collection, these measures alone are often 
insufficient.1,2,5 Continued reliance on nonoperative man
agement may delay definitive treatment and prolong mor
bidity, particularly in patients with repeated hospitaliza
tions. Earlier consideration of operative intervention in 
such cases may shorten the clinical course. 
Previous reports have described minimally invasive and 

combined interventional approaches for the retrieval of re
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tained gallstones in anatomically challenging locations. 
Operative management of retained gallstones in difficult 
locations, such as the posterior hepatic space, has tradi
tionally required open exploration, which carries increased 
morbidity in older patients with comorbidities.1 Conven
tional laparoscopic approaches offer the advantages of 
minimally invasive surgery but may be limited by dense ad
hesions, chronic inflammation, and difficulty localizing re
tained stones.3,5 More recently, Mushtaq et al. described a 
combined interventional radiology and surgical cut-down 
approach in which preoperative image-guided localization 
facilitated targeted retrieval of retained gallstones.5 This 
report similarly emphasizes the importance of accurate lo
calization when operative access is limited by inflammation 
and distorted anatomy. In contrast, the technique described 
in this case used indocyanine green injected through an 
existing percutaneous drain to provide real-time fluores
cence-guided visualization of the abscess cavity throughout 
the dissection. This dynamic approach allowed continuous 
delineation of the target and offered greater intraoperative 
flexibility than static localization techniques while preserv
ing the benefits of a fully minimally invasive robotic ap
proach.5 

This technique represented a practical extension of in
docyanine green’s established role in hepatobiliary 
surgery.5 While commonly used to identify biliary anatomy 
or assess perfusion, its application for abscess localization 
via a percutaneous drain is not widely reported. The robotic 
platform further enhanced this approach by improving vi
sualization and instrument control in a confined anatomi
cal space, facilitating precise dissection along the posterior 
liver and avoiding open surgery.5 

4. CONCLUSION 

Overall, retained gallstones should be considered in pa
tients with recurrent intra-abdominal infections following 
laparoscopic cholecystectomy. When infections persist de
spite appropriate medical and interventional management, 
definitive stone removal is necessary for source control. 
This case demonstrates that a robot-assisted approach 
combined with indocyanine green localization is a feasible 
and effective minimally invasive strategy for managing re

tained gallstones in challenging anatomical locations and 
may improve outcomes in similar cases. 
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