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Abstract

Background: Patients can present with symptomatic gallbladder disease after cholecystectomy 

due to a remnant gallbladder. This is a rare problem and challenging diagnosis with limited prior 

characterization, thus we present a large series of patients with a gallbladder remnant.

Methods: A retrospective review was performed of all patients presenting with symptomatic 

gallbladder remnant at a tertiary care center from 2002–2016. Data on presenting symptoms, 

diagnostic tests, treatments, and follow-up were collected.

Results: Thirty-one patients diagnosed and treated for a symptomatic gallbladder remnant were 

identified. The most common presenting symptoms included right upper quadrant pain (87%) and 

nausea (55%). The median time from symptom presentation to definitive diagnosis was 60 days. 

Diagnostic modalities utilized in the evaluation of these patients demonstrated that ERCP and 

MRCP were effective with sensitivities of 85% and 90%, respectively. Twenty-three (76.2%) 

patients underwent completion cholecystectomy, which proved to be definitive treatment. 

Additionally, 8 (25.8%) patients were non-operative candidates and underwent ERCP and 

sphincterotomy, 3 of whom developed recurrent symptoms.

Conclusion: A symptomatic gallbladder remnant after cholecystectomy is infrequently seen, 

however the diagnosis should be considered in patients with recurrent biliary symptoms after 

cholecystectomy. Completion cholecystectomy can be challenging but is highly effective for 

definitive treatment.
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INTRODUCTION

Cholecystectomy is the treatment of choice for symptomatic gallbladder disease with 

approximately 700,000 performed each year in the United States.[1] Unfortunately, between 

5 and 47% of patients present post-operatively with recurrent gastrointestinal symptoms 

such as abdominal pain, dyspepsia, nausea, vomiting, fever, diarrhea, and jaundice.[2–5] The 

etiology of the majority of these symptoms are extra-biliary, comprising diagnoses such as 

peptic ulcer disease, gastroesophageal reflux disease, and irritable bowel syndrome. 

However, some patients present with symptoms referable to the biliary tract, including: 

biliary strictures, biliary leaks, retained or recurrent stones, etc.[6,7] A small minority are 

diagnosed with recurrent gallbladder disease secondary to a remnant gallbladder, often in the 

setting of acute cholecystitis, symptomatic cholelithiasis, choledocholithiasis, gallstone 

pancreatitis, and/or cholangitis.[8]

A remnant gallbladder, first reported by Beye in 1936, was described as the “wider part of 

the free end of the remnant cystic duct, giving the impression of a diminutive gallbladder.”

[9,10] It results from incomplete resection, either unintended or deliberate, during 

cholecystectomy. Prior studies indicate its occurrence following both open and laparoscopic 

cholecystectomies without a difference in frequency between the two approaches.[11–18] 

Symptoms of a remnant gallbladder may arise shortly after a surgery or many years later.

[19] Upon presentation, providers often overlook a remnant gallbladder as a potential 

diagnosis given the patient’s history of cholecystectomy and rarity of the condition. 

Consequently, patients frequently endure persistent symptoms, while undergoing multiple 

diagnostic and therapeutic procedures, before the diagnosis is made. One potential reason 

for this lengthened diagnostic time is the relative dearth of reports describing diagnostic and 

treatment options for this entity.

Currently, there are no large-scale studies published that have reported the clinical outcomes 

of patients diagnosed with remnant gallbladder disease. Since the diagnosis and treatment 

outcomes of this population are relatively limited, the objective of this study is to review our 

experience with the presenting symptoms, diagnostic work-up, and management of patients 

with a gallbladder remnant. We hope to heighten the awareness of this entity in the 

differential diagnosis of post-cholecystectomy syndromes.

METHODS

We performed a retrospective chart review of all patients evaluated or treated for a 

symptomatic remnant gallbladder at Barnes-Jewish Hospital, a tertiary care center, from 

2002 to 2016. Approval for the study was obtained from the Washington University 

Institutional Review Board (#201406145). Patients who underwent index cholecystectomy at 

Barnes-Jewish Hospital or an outside hospital were included. The diagnosis of remnant 

gallbladder was based on available imaging exams and confirmed by reviewing the operative 

and pathology reports, in patients who had surgery. Data from clinical records were 

reviewed and subsequently extracted for analysis. This included demographic, past medical 

and surgical history, clinical presentation, diagnostic studies, therapeutic interventions, and 

outcomes.
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RESULTS

Thirty-one patients with a remnant gallbladder diagnosis were identified in our review. The 

mean age at diagnosis was 51±17 years, with 71% of the patients being female and 84% 

Caucasian. See Table 1 for a summary of patient demographic data. Twenty-seven (87%) 

patients underwent their index cholecystectomy at an outside hospital. The most common 

symptoms at presentation included right upper quadrant pain (77%), nausea (44%), vomiting 

(31%), and fever (19%). Subsequently, the indications for the index operations were acute 

cholecystitis (58%), symptomatic cholelithiasis (29%), and choledocholithiasis (3%).

Review of the operative reports revealed that 5 (16%) were planned as open operations with 

the remaining 24 (77%) planned as laparoscopic. Operative reports of two patients could not 

be obtained, therefore the method of their index surgery is unknown. Of the 24 laparoscopic 

cases, 11 were converted to open procedures. Reasons for conversion included adhesions (8 

patients), bleeding (1 patient), and intrahepatic gallbladder (1 patient). Of note, one case 

could not be completed even after conversion to an open procedure, thus was transferred to 

Barnes-Jewish Hospital for completion of the cholecystectomy. Detailed within the operative 

reports of the index procedures the surgeons documented challenging dissections, 

referencing “extensive inflammation” and/or “adhesions” in the operative notes of 11(36%) 

and 10 (32%) of the cases, respectively. Four (13%) patients had descriptions of gangrenous 

gallbladders, and four patients had descriptions of hydrops of the gallbladder. In six (19%) 

cases the operative report explicitly stated that a subtotal cholecystectomy was performed 

due to the difficulty. Four of these were performed with a reconstituting technique28, 

however the technique performed for the other two could not be determined. Five (16%) 

patients underwent intraoperative cholangiogram. Five (16%) patients had a post-operative 

biliary leak, which was treated with ERCP stent placement and sphincterotomy. One patient 

developed a right upper quadrant fluid collection, which was found to be serous on 

percutaneous drainage.

Symptoms began from three days to 41 years (median 2 years) after index cholecystectomy. 

All patients complained of abdominal pain, in the epigastric and/or right upper quadrant 

regions. This was similar in character to their pain prior to cholecystectomy in 52% of 

patients. Most pain was colicky, while some patients’ pain evolved acutely into constant 

pain. A variety of other signs and symptoms were observed, including nausea (17), vomiting 

(15), back pain (6) fever (5), diarrhea (3), jaundice (3), acholic stools (2), dark urine (2), and 

rigors (1). Eleven patients had elevated liver enzymes, 10 had elevated alkaline phosphatase, 

9 had elevated total bilirubin, 6 patients had an elevated white blood cell count, and 3 had an 

elevated lipase.

There were a wide variety of diagnostic modalities utilized in the evaluation of these 

patients. An average of 3 (range 1–8) total diagnostic tests were performed on patients in the 

process of diagnosing a remnant gallbladder. The initial imaging modality utilized most 

often was abdominal CT scan, which was performed in 23 patients and identified a remnant 

gallbladder in 16 for a sensitivity of 70%. See Figure 1 for a representative CT of a remnant 

gallbladder. Abdominal ultrasound was performed in 16 patients and identified a remnant 

gallbladder in 13, for a sensitivity of 81%. Ten patients underwent MRCP and 9 were 
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diagnosed with a remnant gallbladder, for a sensitivity of 90% (Figure 2). ERCP was 

performed in 20 and was diagnostic in 17, for a sensitivity of 85% (Figure 3). Additional 

studies performed included HIDA, endoscopic ultrasound, esophagogastroduodenoscopy, 

gastric emptying studies, and esophageal manometry. CT and ultrasound made the initial 

correct diagnosis in 10 patients each. ERCP and MRCP each first diagnosed 5 patients. Of 

note, seven patients had imaging that became diagnostic once read by Barnes Jewish 

Hospital specialized radiologists. Evaluation lead to the diagnosis of remnant gallbladder in 

as little as one day to as late as 11 years (median 2 months), after initial symptoms. Time 

from initial cholecystectomy to remnant gallbladder treatment was a median of 4 years 

(range: 22 days to 42 years).

Of the 31 patients, 23(76.2%) underwent completion cholecystectomy which definitely 

treated the symptoms in 100% of patients. The indication for surgery was biliary colic in 13 

patients, choledocholithiasis in 6 patients, acute cholecystitis in 3 patients, and gallstone 

pancreatitis in 1 patient. The majority underwent open cholecystectomy (17 patients), one of 

which was laparoscopic converted to open surgery due to adhesions. The remaining six 

patients underwent laparoscopic cholecystectomy. In five patients an intraoperative 

cholangiogram was performed. Two patients had postoperative complications. One patient 

had a superficial surgical site infection treated with antibiotics. The other patient, 

necessitated readmission, for dehydration and diarrhea treated by intravenous fluids. On 

final pathology, chronic cholecystitis was identified in 17 (74%) patients, cholelithiasis in 14 

(61%) patients, acute cholecystitis in three (13%) patients, and a cholecystoenteric fistula in 

one (4%) patient.

The remaining eight patients were treated with ERCP and sphincterotomy. One patient was 

also treated with lithotripsy. Six were not felt to be candidates for surgery due to 

comorbidities, while the other two were referred for surgery, but lost to follow-up. The final 

diagnoses were choledocholithiasis in four patients, gallstone pancreatitis in two patients, 

and cholangitis in two patients. There were no ERCP-related complications.

The average follow-up after treatment for the remnant gallbladder was 3.4 years. After 

completion cholecystectomy, only one patient had symptom recurrence. He presented six 

years after surgery with choledocholithiasis and was successfully treated with ERCP. Of the 

eight patients treated non-operatively with ERCP, 3 had recurrent symptoms necessitating 

admission, presenting 1.5 months to 3 years after treatment. All three were diagnosed with 

recurrent choledocholithiasis and underwent repeat ERCP.

DISCUSSION

Residual gallstone disease occurs in only 0.18% of laparoscopic cholecystectomies, thus it 

requires a high index of suspicion for diagnosis. [16] In our study, four patients had an 

extensive extra-biliary investigation with up to three years of pain and symptoms, prior to 

having a biliary workup and treatment. One patient had percutaneous drainage of the 

remnant gallbladder and antibiotic treatment, due to misdiagnosis as an infected biloma. 

Three other patients were diagnosed with reflux disease and treated over multiple years 

before persistent symptoms led to further workup, diagnosis, and completion 
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cholecystectomy. Zhu et al. reported that three of their 11 cases were erroneously diagnosed 

with esophagitis and/or gastritis prior to definitive treatment. [20]

The barrier to diagnosis may be due to limited information on symptomatic remnant 

gallbladder disease. A PubMed search (performed on May 8, 2018) for “gallbladder 

remnant,” “retained gallbladder,” and “residual gallbladder” returned 17 publications, most 

of which were single case reports. The six modern case series identified are summarized in 

Table 3. These series include 3 to 11 patients with time spans ranging from 3 to 9 years. It 

has been shown both, in our series and the literature that patients present over a highly 

variable and wide-ranging amount of time after initial cholecystectomy (range, 1 month to 

40 years).[13,16–20] CT, MRCP, ultrasound, and ERCP were used most often for diagnosis, 

with MRCP being the only modality used in all studies. The definitive treatment in every 

study was completion cholecystectomy, either open or laparoscopic. In addition, one study 

utilized extracorporeal shockwave therapy and endoscopic biliary laser lithotripsy for 

treatment. [13]

When assessing a patient with post-cholecystectomy symptoms, one must carefully review 

the operative history. Only 5% of all elective laparoscopic cholecystectomies are converted 

to open, typically due to inflammation and adhesions impairing safe dissection.[21] This 

inflammatory environment predisposes the patient to having, intentionally or unintentionally, 

a gallbladder remnant left behind.[19,22 ] In our series, 11 patients had a laparoscopic 

converted to open cholecystectomy at the initial surgery. Thus, a history of “complicated” or 

“difficult” cholecystectomy, particularly a laparoscopic converted to open cholecystectomy, 

should increase the suspicion of a remnant gallbladder.

We recommend abdominal ultrasound as the initial imaging modality of choice. In addition 

to being inexpensive, widely available and easily accessible, ultrasound has a sensitivity 

greater than 95% for gallstones.[23] We found a sensitivity of 81% for the diagnosis of 

remnant gallbladders. Consider CT, if ultrasound is inconclusive or MRCP if clinical 

suspicion is high that the pain is of hepatobiliary origin. MRCP is highly diagnostic for 

remnant gallbladder and remnant cystic duct pathologies.[24–27] Additionally, MRCP 

provides information about the location of retained stones and the length and nature of the 

cystic duct. Of note, seven of the patients in our series had prior studies, which became 

diagnostic once reviewed by our radiologists who specialize in abdominal imaging. It may 

be advantageous to consider consultation of specialists at a tertiary care center, where they 

have more exposure to rare problems, such as this.

Once the diagnosis of symptomatic remnant gallbladder has been made, completion 

cholecystectomy is the definitive treatment. In 1966, Bodvall published a series of 26 cases 

of symptomatic remnant gallbladders that were effectively treated by cholecystectomy.[9] 

Subsequently, both open and laparoscopic resections have been described.[11–18] The 

decision to choose one versus the other should be based on the laparoscopic capabilities of 

the institution with a low threshold for conversion to open surgery. If presenting with 

choledocholithiasis, the patient should have therapeutic ERCP prior to surgery or 

intraoperative cholangiogram. In our institution, both options are used and the decision is 
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attending-driven. Intraoperative cholangiogram should also be performed if the biliary 

anatomy is unclear.

These can be challenging cases due to the complex re-operative field and delay between 

presentation and diagnosis, so there should be a low threshold for referral to an experienced 

hepatobiliary center. If the cystic duct can be safely isolated, the procedure can be treated 

much like a routine cholecystectomy. However, if this dissection is not possible due to 

inflammation and/or fibrosis, our preferred technique is a subtotal cholecystectomy without 

ligation or over-sewing of the gallbladder remnant in order to avoid creating another remnant 

gallbladder. The technique used at our institution has been previous been published for 

performing a subtotal fenestrating cholecystectomy in difficult cholecystectomies.[28] When 

performing a sub-total cholecystectomy we recommend a fenestrating cholecystectomy 

because it is less likely to result in a remnant gallbladder. However, we must acknowledge 

that although a reconstituting cholecystectomy has an increased risk of a remnant 

gallbladder, there is a decreased risk of bile fistula. For patients who are not surgical 

candidates, ERCP can be utilized to treat choledocholithiasis and its complications, however, 

there is a significant risk of recurrent symptoms.

CONCLUSION

Recurrent biliary symptoms caused by a remnant gallbladder after cholecystectomy are rare. 

However, given the long delays in diagnosis, characteristic presentations, and effectiveness 

of completion cholecystectomy, there are likely numerous patients who could be helped by 

increased provider awareness. The diagnosis should be considered in all patients with 

recurring symptoms consistent with biliary disease. Completion cholecystectomy provides 

definitive treatment for healthy patients with a symptomatic remnant gallbladder.
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Figure 1. 
CT scan showing calculi within remnant gallbladder and gallbladder wall thickening.
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Figure 2. 
Retained gallbladder remnant identified by MRCP showing (a) cystic structure in the 

gallbladder fossa with internal filling defect and (b) cholelithiasis with choledocholithiasis 

resulting in mild intrahepatic dilatation.
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Figure 3. 
ERCP with stones in cystic duct exerting mass effect on common bile duct. Note the large 

number of clips within the gallbladder fossa.
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Table 1.

Patient Demographics

Patient Factor Result

Number of patients in study 31

Age*
Mean ± SD (range)

51±17 (21–81)

BMI
Mean ± SD (range)

31.37 ± 6.59 (21–53)

Gender
 Female
 Male

22 (71%)
9 (29%)

Race
 White
 Black
 Asian

26 (83.9%)
4 (12.9%)
1 (3.2%)

Smoker
 Yes
 No
 Unknown

5 (16.1%)
25 (80.6%)
1 (3.2%)

Alcohol Use
 Yes
 No
 Unknown

3 (9.7%)
27 (87.1%)
1 (3.2%)

*
At time of diagnosis of remnant gallbladder
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Table 2.

Imaging and diagnostic modalities utilized in the evaluation of post-cholecystectomy syndrome

Investigation Number
performed

Number
diagnosed

Sensitivity First study to diagnose
the remnant

Ultrasound 16 13 81% 10

CT 23 16 70% 10

ERCP 20 17 85% 5

MRCP 10 9 90% 5

HIDA 7 3 41% 0

EUS 2 1 50% 1

Upper Endoscopy 4 0 0% 0

Esophageal
Manometry

1 0 0% 0

Gastric emptying
study

1 0 0% 0
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