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Abstract 

 

Background/Aim: Symptomatic remnant gallbladder (SRG) is an uncommon but 

clinically relevant cause of postcholecystectomy syndrome. It is characterized by 

residual gallbladder or cystic duct tissue containing stones after incomplete or subtotal 

cholecystectomy, often following a technically difficult operation. Diagnosis may be 

challenging, and treatment is primarily surgical. This study aimed to analyze a case 

series of laparoscopic management of SRG in a general surgery department. 

Methods: A case series analysis was conducted using a prospectively maintained 

surgical database at Cosme Argerich Hospital. Patients who underwent laparoscopic 

management of SRG between January 2019 and March 2025 were included. 

Results: Eleven patients with SRG were identified. All had a history of open 

cholecystectomy or laparoscopic cholecystectomy converted to an open approach. All 

patients underwent an initial laparoscopic approach to completion surgery; one required 

conversion to open surgery. Postoperative morbidity was 9%, with no mortality. During 

follow-up, all patients experienced symptomatic improvement. 

Conclusion: SRG should be considered in the differential diagnosis of 

postcholecystectomy syndrome, particularly in patients with a history of difficult 

cholecystectomy. A laparoscopic approach is feasible, and successful treatment depends 

on accurate identification and appropriate management of the cystic duct. 

 

Keywords: laparoscopic cholecystectomy, postcholecystectomy syndrome, cystic duct, 

remnant gallbladder, completion cholecystectomy 
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Introduction  

Laparoscopic cholecystectomy (LC) is the standard 

treatment for symptomatic gallstones. Although generally 

considered a safe and effective procedure, it can lead to early 

postoperative complications such as hemorrhage, bile leak, 

choleperitoneum, and bile duct injury (BDI) [1], as well as late 

complications, including residual choledocholithiasis [2] and 

symptomatic remnant gallbladder (SRG) [3]. In addition, a variety 

of nonspecific clinical manifestations may occur following 

cholecystectomy [4]. The onset or persistence of gastrointestinal 

symptoms, such as right upper quadrant pain, biliary colic, 

dyspepsia, nausea, or vomiting, is defined as postcholecystectomy 

syndrome (PCS) [4-6]. Its incidence varies from 5% to 47% [7], 

and symptoms may occur either in the early postoperative period 

or years after the procedure. Most cases are attributable to 

nonbiliary conditions [4, 5], including esophagitis, gastritis, peptic 

ulcer disease, irritable bowel syndrome, and hepatitis. 

Nevertheless, biliary etiologies such as choledocholithiasis, 

biliary strictures, and SRG must be considered in the differential 

diagnosis [6]. 

SRG is defined as the persistence of biliary symptoms 

after cholecystectomy associated with stones located within a 

residual portion of the gallbladder or cystic duct (CD) [3, 8]. This 

condition is often related to bail-out procedures, such as subtotal 

cholecystectomy, performed in the setting of severe inflammation 

or fibrosis of the gallbladder hilum when safe completion of a total 

cholecystectomy is not feasible [3, 8, 9]. In this context, a remnant 

gallbladder often reflects a deliberate safety decision during a 

difficult cholecystectomy rather than a technical oversight. When 

hepatocystic anatomy is distorted and the critical view of safety 

cannot be achieved, surgeons may avoid hazardous dissection in 

the hepatocystic triangle and perform a subtotal cholecystectomy 

or leave a long cystic duct stump as a bail-out strategy. Although 

this approach reduces the immediate risk of major BDI, it may 

create a substrate for recurrent stones, inflammation, and late 

biliary symptoms. 

SRG is initially suspected based on the clinical 

presentation and ultrasonographic findings and is confirmed by 

magnetic resonance cholangiography (MRC), which is considered 

the preferred modality for diagnosis and preoperative planning [3, 

9]. Management is primarily surgical [3, 8]. 

This study aimed to analyze a case series of laparoscopic 

management of SRG in a general surgery department. 

Materials and methods 

Study Design and Patient Selection 

A case series analysis was conducted using a 

prospectively maintained database of surgeries performed in the 

General Surgery Department. Patients who underwent 

laparoscopic management of SRG between January 2019 and 

March 2025 were included. 

SRG was defined as PCS associated with stones located 

within a residual portion of the gallbladder or the CD, confirmed 

by MRC. All procedures were performed by surgeons from the 

Biliary Surgery Unit of the General Surgery Department. 

 

 

Surgical Technique 

Pneumoperitoneum was established using a Veress 

needle. Four ports (two 10-mm and two 5-mm ports) were placed 

using the American technique, as in standard LC (Figure 1). 

Adhesiolysis of the gallbladder bed was performed using 

monopolar electrocautery and an ultrasonic scalpel until the 

remnant gallbladder or CD was identified above Rouvière’s 

sulcus. Dissection was performed close to the remnant gallbladder 

wall, avoiding blind traction and excessive use of energy near the 

hepatoduodenal ligament. Intraoperative cholangiography (IOC) 

was performed systematically. 
 

Figure 1. Port Placement and Prior Cholecystectomy Scar in a Patient With a Remnant 

Gallbladder 

 
When CD stones were present, they were extracted using 

laparoscopic forceps or a Dormia basket. When common bile duct 

(CBD) stones were present, they were managed during the same 

procedure using transcystic exploration or intraoperative 

endoscopic retrograde cholangiopancreatography (ERCP) with a 

rendezvous technique. The CD was closed using titanium clips, an 

extracorporeal ligature, or sutures at the surgeon’s discretion. The 

specimen was removed in a retrieval bag, and a Jackson-Pratt-type 

subhepatic drain was placed. 

Intraoperative Cholangiography Technique 

When the CD was clearly identified, cholangiography 

was performed routinely by inserting a cholangiography catheter. 

When the CD could not be identified, cholangiography was 

performed by direct puncture of the remnant gallbladder using a 

winged infusion set (butterfly needle). 

Fluorescence Cholangiography Technique 

A 25-mg ampoule of indocyanine green (GreenBAC®) 

diluted in 10 mL of distilled water was used. A dose of 2.5 mg was 

administered 45 minutes before the procedure according to 

recommendations of the International Society for Fluorescence-

Guided Surgery (ISFGS) [10]. This technique was not part of the 

standard protocol throughout the entire study period and was used 

selectively after its recent introduction at our institution. 

Study Variables 

Preoperative variables included age, sex, American 

Society of Anesthesiologists (ASA) classification, origin of the 

index cholecystectomy (our institution or another center), and 

reason for referral. The approach used for the index 

cholecystectomy (laparoscopic or open) and the need for 

conversion to open surgery were recorded. A history of difficult 

cholecystectomy was defined as an open approach, conversion to 

open surgery, or emergency surgery. PCS was defined as the onset 

or persistence of gastrointestinal symptoms after 

cholecystectomy, including right upper quadrant pain, biliary 

colic, dyspepsia, nausea, or vomiting. The interval between the 

index cholecystectomy and SRG surgery was recorded in years. 

https://creativecommons.org/licenses/by/4.0/
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Preoperative imaging included abdominal ultrasonography and 

MRC, and the presence of CBD stones diagnosed by MRC was 

documented. The remnant was classified according to Gupta et al. 

as type 1A (gallbladder pouch attached to the liver and cystic 

duct), type 1B (long cystic duct without residual gallbladder), or 

type 2 (sessile gallbladder with complete obliteration of the plane 

between the medial gallbladder wall and bile duct) [8]. 

Intraoperative variables included surgical approach, 

conversion to open surgery, operative time, CD stones and CBD 

stones detected by IOC, the method used for CBD stone clearance, 

and successful identification of the CD. Postoperative variables 

included length of hospital stay, complications and their severity 

according to the Clavien-Dindo classification, presence and type 

of BDI, histopathological findings, surgery-related readmissions, 

symptomatic improvement, and follow-up duration. 

Ethical Considerations 

The study was conducted in accordance with the ethical 

principles of the Declaration of Helsinki. The protocol was 

approved by the Research Ethics Committee of Hospital General 

de Agudos ‘Dr. Cosme Argerich,’ Buenos Aires, Argentina, on 

December 23, 2025 (PRIISA.BA registration number 18184). 

Statistical Analysis 

Data were extracted from a prospectively collected 

database of the General Surgery Division. Continuous variables 

were expressed as median and interquartile range or range, as 

applicable, and categorical variables were expressed as absolute 

numbers and percentages. Percentages were rounded to the nearest 

whole number; therefore, totals may not equal exactly 100%. No 

inferential statistical testing was performed; therefore, no P-values 

or prespecified significance threshold were applicable. Data were 

analyzed using IBM SPSS Statistics, version 27 (IBM Corp., 

Armonk, NY, USA). 

Results 

During the study period, 11 patients with SRG were 

included. Preoperative variables are presented in Table 1, and 

intraoperative and postoperative variables are presented in Table 

2. 

All 11 patients underwent an initial laparoscopic 

approach with routine IOC (Figure 2) and resection of the SRG 

(Figure 3). Fluorescence cholangiography was used in one case. 

One patient required conversion to open surgery. 

The CD was successfully identified and treated in 10 

(91%) patients. In the remaining patient, identification was not 

feasible because of severe inflammatory and fibrotic changes 

involving the gallbladder hilum. Stones were extracted by opening 

the remnant gallbladder, which was subsequently closed with 3-0 

polypropylene sutures. This patient developed a postoperative 

external bile leak through the drain, classified as a BDI suspected 

to originate from the cystic duct stump and consistent with a 

Strasberg type A injury. The bile leak was managed 

conservatively without reintervention. The patient was discharged 

on postoperative day 3 without bile leakage and after drain 

removal (Clavien-Dindo grade I). 

The conversion to open surgery was required because of 

complex biliary anatomy, characterized by a long, beaded 

posterior cystic duct draining to the left of the CBD and containing 

an impacted stone, which precluded safe laparoscopic extraction. 
 

Table 1. Preoperative Variables of Patients Who Underwent Laparoscopic Management 

of SRG 
 

Preoperative variable Category/summary n (%) or 

value 

Sex Women 10 (91) 

 Men 1 (9) 

Age (years) Median (IQR) 51 (9) 

ASA classification II 11 (100) 

Origin of index cholecystectomy Our hospital 0 (0) 

 Another center 11 (100) 

Reason for referral Pancreatitis 1 (9) 

 Residual 

choledocholithiasis 

1 (9) 

 Abscess 1 (9) 

 SRG 4 (36) 

 PCS 4 (36) 

Index cholecystectomy approach Open 9 (82) 

 Laparoscopic 2 (18) 

Conversion to open surgery at index cholecystectomy 2/2 (100) 

History of difficult cholecystectomy  11 (100) 

PCS  11 (100) 

Interval between cholecystectomy and 

SRG surgery (years) 

Median (range) 7 (1-32) 

Preoperative imaging Abdominal 

ultrasonography 

11 (100) 

 MRC 11 (100) 

CBD stones diagnosed by MRC  3 (27) 

Type of remnant (Gupta) Type 1A 11 (100) 
 

Abbreviations: ASA: American Society of Anesthesiologists, SRG: symptomatic remnant gallbladder, PCS: 

postcholecystectomy syndrome, CBD: common bile duct, MRC: magnetic resonance cholangiography, IQR: 

interquartile range. The conversion rate was calculated among index cholecystectomies initiated 

laparoscopically. 
 

Table 2. Intraoperative and Postoperative Variables of Patients Who Underwent 

Laparoscopic Management of SRG 
 

Variable Category/summary n (%) or value 

Initial surgical approach Laparoscopic 11 (100) 

Conversion to open surgery  1 (9) 

Operative time (min) Median (IQR) 107 (45) 

CD stones detected by IOC  0 (0) 

CBD stones detected by IOC  3 (27) 

Method of CBD stone clearance Transcystic instrumentation 2 (67) 

 Rendezvous 1 (33) 

CD identification  10 (91) 

Length of hospital stay (days) Median (range) 2 (1-5) 

Complication  1 (9) 

Clavien-Dindo grade I 1 (9) 

BDI  1 (9) 

Type of BDI Strasberg A 1 (9) 

Histopathology Chronic cholecystitis 8 (73) 

 Acute-on-chronic cholecystitis 2 (18) 

 Adenocarcinoma 1 (9) 

Readmission  0 (0) 

Symptomatic improvement  11 (100) 

Follow-up (months) Median (range) 18 (9-24) 
 

Abbreviations: CD: cystic duct, CBD: common bile duct, IOC: intraoperative cholangiography, BDI: bile 

duct injury, IQR: interquartile range. 
 

One patient with adenocarcinoma initially presented with 

PCS and fever. Computed tomography showed a fluid collection 

in the cholecystectomy bed, which was managed with 

percutaneous drainage. Fistulography subsequently raised 

suspicion of a remnant gallbladder, and the diagnosis was 

confirmed by MRC. Repeat imaging demonstrated a cystic 

structure in the gallbladder bed with focal wall thickening and 

contrast enhancement, associated with a pericholecystic abscess 

and surrounding inflammatory changes. Surgical resection of the 

remnant gallbladder was performed without preoperative 

suspicion of malignancy. Histopathological examination revealed 

a moderately differentiated biliary-type adenocarcinoma 

infiltrating the remnant gallbladder, with positive resection 

margins and perineural invasion but no lymphovascular invasion. 

Pathological staging was at least pT2a pN1 according to the AJCC 

Cancer Staging Manual, 8th edition, with regional lymph node 

involvement confirmed histopathologically. Postoperative staging 

showed no evidence of distant metastasis, and the patient was 

referred for adjuvant treatment. Combined chemoradiotherapy 

with capecitabine and three-dimensional conformal radiotherapy 

to the gallbladder bed and regional lymphatic drainage was 

initiated. 

https://creativecommons.org/licenses/by/4.0/
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In one patient, a rendezvous procedure with 

intraoperative ERCP was performed together with SRG resection 

because the stone diameter exceeded the cystic duct diameter, 

making transcystic instrumentation unfeasible. 
 

Figure 2. Intraoperative Cholangiography of the Remnant Gallbladder 

 
Figure 3. Remnant Gallbladder With Stones 

 
 

Discussion 

Laparoscopic treatment of SRG was feasible in this 

series, with morbidity comparable to that reported in the literature 

[3, 8, 11-19]. 

Remnant gallbladder is a recognized cause of PCS, with 

clinical resolution reported in 86-100% of cases after complete 

resection [3, 11, 12, 14-16, 18]. In contrast to series in which a 

substantial proportion of procedures were performed through an 

open approach [3, 18] or laparoscopic procedures required 

conversion [3, 8, 13, 18], all patients in our series were initially 

approached laparoscopically and only one required conversion. 

Morbidity was comparable to previous reports [3, 8, 11, 19], and 

no deaths occurred [3, 11-19]. 

The diagnosis of SRG is often challenging because 

symptoms are frequently attributed initially to nonbiliary causes 

[5, 7]. A history of difficult cholecystectomy in a patient 

presenting with PCS should raise suspicion of this diagnosis [6, 8, 

9, 12, 14, 17, 18]. Although abdominal ultrasonography is 

typically the initial imaging modality [4, 5, 7], MRC is considered 

the preferred diagnostic method because of its ability to identify 

remnant stones and CD anatomy and facilitate treatment planning 

[3]. 

In our series, all patients had a history of open 

cholecystectomy or LC converted to an open approach. According 

to the literature, only approximately 5% of elective 

cholecystectomies require conversion to open surgery, typically 

because severe inflammation and adhesions prevent safe 

dissection and favor bail-out procedures such as subtotal 

cholecystectomy [9, 18, 20, 21]. Subtotal cholecystectomy has 

been described as a safe alternative when a critical view of safety 

cannot be achieved, thereby reducing the risk of major BDI [18, 

20, 21]. However, complications associated with this technique 

include bile leakage and symptomatic remnant gallbladder [18, 20, 

21]. 

Definitive management is surgical [8], not only to 

improve symptoms but also to prevent stone-related complications 

such as remnant cholecystitis, pancreatitis, choledocholithiasis, 

cholangitis, abscess formation, or malignancy [3, 8, 11-19]. In our 

series, one patient was referred for pancreatitis, another for 

residual choledocholithiasis, and another for an abscess adjacent 

to the remnant gallbladder. 

Surgery for SRG can be technically challenging because 

of fibrosis, adhesions, and anatomical distortion [3, 12, 19]; 

therefore, it should be performed by surgeons experienced in 

biliary surgery [12, 13, 15, 16, 19]. 

In 10 of the 11 patients in our series, the CD was 

successfully identified and treated without postoperative 

morbidity. The one patient in whom the CD could not be identified 

developed a postoperative bile leak. These findings suggest that 

accurate identification and control of the CD are important 

components of successful treatment [19, 22, 23]. Consistent with 

previous reports, completion surgery may carry a risk of BDI; in 

our cohort, the event was a cystic duct stump leak consistent with 

a Strasberg type A injury [3, 8, 11, 19]. 

The risk of CBD stones in patients with SRG varies 

across reports but may be higher than that in patients with 

uncomplicated symptomatic cholelithiasis [22]. In our series, 

three patients had CBD stones confirmed by IOC, and all were 

treated during the same surgical procedure. This finding suggests 

that concurrent management of SRG and CBD stones is feasible 

in a single intervention, similar to the management of 

symptomatic cholelithiasis with associated CBD stones [13]. 

A previous report described gallbladder carcinoma 

arising in a gallbladder remnant four years after subtotal 

cholecystectomy [8]. In our series, one patient had 

adenocarcinoma of the remnant gallbladder. Although the 

incidence is uncertain, chronic stone-related inflammation may 

represent a potential concern. 

The literature on indocyanine green fluorescence for 

remnant gallbladder surgery is limited [24, 25]. In our series, 

indocyanine green was used in one patient because the technology 

had only recently been introduced at our institution. Although 

fluorescence provided adequate visualization of the biliary 

anatomy, it did not offer a clear additional advantage in this single 

case because the remnant could also be identified with 

conventional laparoscopic vision. Accordingly, fluorescence 

cholangiography has not been adopted as a standard component of 

our operative strategy. 

The main technical lesson from this series is that 

successful laparoscopic management of SRG may depend less on 

https://creativecommons.org/licenses/by/4.0/


 

 P a g e  5 of 5 

Symptomatic Remnant Gallbladder 

 

J Surg Med. 2026;10(11):e8530. 

This work is licensed under a Creative Commons Attribution 4.0 International License. 

To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

aggressive adhesiolysis than on controlled dissection close to the 

remnant gallbladder. Safe anatomical orientation using fixed 

landmarks such as Rouvière’s sulcus, together with systematic 

IOC, may help reduce the risk of BDI. When the CD cannot be 

identified, cholangiography by direct puncture of the remnant 

gallbladder using a winged infusion set can provide biliary 

mapping and guide intraoperative decision-making. In a frozen 

hepatocystic triangle, attempts at complete ductal dissection may 

be hazardous. Opening the remnant gallbladder to achieve stone 

clearance may be an alternative, although the Strasberg type A bile 

leak observed in our series illustrates that failure to achieve secure 

CD control can result in postoperative leakage. 

This study has several limitations. Its retrospective, 

single-center design introduces potential selection and 

information bias. The small sample size reflects the low incidence 

of SRG but limits statistical power and generalizability. In 

addition, the definition of difficult cholecystectomy was based on 

surrogate markers such as an open approach, conversion, or 

emergency surgery, which may not accurately capture the 

technical complexity of the index procedure. Follow-up was 

relatively short for assessing late biliary complications or long-

term oncological outcomes. Finally, all procedures were 

performed by surgeons experienced in biliary surgery, which may 

limit applicability to centers with less specialized expertise. 

Conclusion 

Symptomatic remnant gallbladder should be considered 

in the differential diagnosis of postcholecystectomy syndrome, 

particularly in patients with a history of difficult cholecystectomy. 

A laparoscopic approach with systematic IOC is feasible and was 

associated with acceptable morbidity in this series. Successful 

treatment depends on accurate identification and appropriate 

management of the remnant cystic duct. Concomitant treatment of 

remnant gallbladder and CBD stones was achievable.  
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