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Abstract

Background: Post Cholecystectomy Syndrome (PCS) refers to a persistence of heterogenous 
symptoms in patients who have undergone cholecystectomy. Although the term PCS remains in 
contention, we define it as a complex of ≥1 varied symptoms which include right upper quadrant pain, 
nausea/vomiting, diarrhea, or dyspepsia. The underlying etiologies of PCS are currently evolving but 
are broken down as early and late biliary causes and extra biliary causes. The advent of minimally 
invasive techniques and advanced imaging has drastically changed both the evaluation and treatment 
of patients with cholecystitis and inevitably the understanding of PCS. The goal of this manuscript is 
to report underlying etiologies of PCS, clearly define risk factors and influence management of patient 
who undergo cholecystectomy.

Methods: We performed a retrospective analysis of 292 patients undergoing cholecystectomy to 
examine incidence of PCS, stratify PCS into various subtypes by pathophysiology, and identify covariates 
associated with increased development of PCS and PCS subtypes. 

Results: The incidence of all-cause PCS is 15% and can be broken down into biliary causes (e.g.biliary 
duct injury, retained stones, bile acid diarrhea etc) which constitutes 7.1% of cases, unexplained 
incisional pain which constitutes 2.1% of cases and idiopathic pathology which constitutes 7.8% of 
cases. Risk factors associated with development of PCS include female gender (OR 1.93, p=0.039) and 
presence of multiple gallstones (OR 2.0, p=0.046). 

Conclusion: Given female patients and multiple gallstones on preoperative imaging are risk factors 
for PCS, we recommend these patients to be counseled prior to surgical intervention. Moreover, we 
suggest patients with these risk factors necessitate further attention in post operation follow-up to 
manage potential symptoms. We also confirm various proposed etiologies of PCS, which include both 
biliary and extra biliary origins.
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Introduction

Post Cholecystectomy Syndrome (PCS) is a collection of het-
erogenous symptoms that emerge after a patient’s gallbladder is 
surgically removed. These symptoms include right upper quad-
rant pain, diarrhea, nausea/vomiting, and indigestion, which are 
similar to the issues that often lead to the gallbladder’s removal 
in the first place. The causes of PCS are not fully understood but 
are notably categorized into early and late biliary causes, as well 
as causes unrelated to bile-ducts (extra-biliary) [1-3]. There is a 
large amount of variability in estimating the incidence of PCS, 
with estimates ranging from 5% and 40% [4]. These variations in 
PCS manifestation may be explained by advances in medical im-
aging, surgical techniques, postsurgical care, along with differing 
definitions of PCS across various studies.

In older surgical literature the approach to treating patients 
with biliary symptoms was significantly different from the mod-
ern-day approach. The historical preoperative evaluation consist-
ed of performing x-ray cholecystography with oral contrast and 
performing an open cholecystectomy in patients with calculous 
cholecystitis [5]. This approach was deemed to have a high failure 
rate with a larger portion of patients developing PCS. The inci-
dence could be as high as 40% in patients who had false-positive 
x-ray cholecystography, and were later found to have acalculous 
gallbladders on pathology [6]. 

With the advent of Ultrasound (US), Computed Tomography 
(CT), biliary scintigraphy, Magnetic Resonance Imaging (MRI) en-
terography, and Endoscopic Retrograde Cholangiopancreatogra-
phy (ERCP) significant advances have been made in evaluating 
patients both pre and post operatively. Furthermore, advances in 
minimally invasive approaches have expanded surgical candidacy 
of patients, while also minimizing traumatic complications of the 
procedure [7]. The most recent prospective study performed in 
1998 found a PCS incidence of 5% with identified etiologies in-
cluding: residual stones 1%, subhepatic liquid formation 0.8%, in-
cisional hernia 0.4%, peptic diseases 4%, wound pain 2.4%, func-
tional disorders 26%. The purpose of this study is to: (1) Add to 
the existing clinical data of the underlying etiologies associated 
with post-cholecystectomy syndrome (2) clearly define the risk 
factors associated with this syndrome (3) provide clinical insight 
into the management of patients who undergo cholecystectomy. 

Materials and methods 

Patients: All patient information for this study was obtained 
from a single academic institution’s electronic medical records 
system known as Epic. A list of cholecystectomy patients was 
generated from the hospital’s Quality Advisor administrative da-
tabase consisting of 292 patients aged 18 or older with a docu-
mented cholecystectomy International Classification of Diseases 
9 (ICD-9) procedure code (51.2). 

Each of the 292 charts were retrospectively and manually re-
viewed and then assigned into either PCS positive or negative 
subgroups. Due to the retrospective nature of our study, patients 
and the public were not involved in generating the research ques-
tion, methods or outcomes. We defined the PCS positive group as 
patients with occurrence of ≥1 of the following symptoms (right 
upper quadrant pain, nausea/vomiting, diarrhea, dyspepsia) after 
5 days postoperatively regardless of initial time of onset, quality, 

or duration. We exclude from this any patients that have an ac-
tive alternative diagnosis that may adequately explain their symp-
toms, or inadequate workup of their PCS symptoms.

For both groups, data was collected regarding patients’ pre-
operative risk factors including demographics, operative details, 
surgical pathology, and past patient histories (medical, family, and 
social). Data was collected through routine documentation from 
patient registration data, preoperative history & physical note, 
operative note, and surgical pathology note. Furthermore, for all 
patients, documentation associated with emergency department 
and post-operative visits occurring between the time of surgery 
and 3 years post-op were manually reviewed to identify any pa-
tients experiencing symptoms of PCS. We found three years to 
encompass most patients who either developed PCS or who had 
meaningful follow up related to their cholecystectomy. Within the 
group of patients that did experience one or more PCS symptoms, 
further review of the patient’s problem list and other document-
ed medical encounters were reviewed to exclude patients from 
the PCS group that have alternative diagnoses that adequately 
explain their symptoms. 

Patients were stratified based on the work-up of their postop-
erative PCS symptoms in a stepwise manner into the following 
groups. Priority was given to groups higher on the list. 

(1)  Unexplained surgical site pain; defined as patients with nor   
mal labs and isolated abdominal pain that is consistent with 
either somatic incisional site pain or visceral pain associated 
with a prolonged recovery. This may occur either acutely (e.g. 
immediately after surgery and persisting for up to one month) 
or as a late recurrence in the form of incision site hernia. 

(2)  Bile acid diarrhea; defined as patients with normal labs and 
isolated chronic diarrhea that occurs immediately following 
cholecystectomy. 

(3)  Insufficient workup; defined as patients which have docu-
mented symptoms associated with PCS that are not consistent 
with the above categories and have a paucity of laboratory 
workup, imaging, physical exam documentation, and/or doc-
umentation to sufficiently evaluate and characterize the pa-
tient’s PCS subtype. Sufficient workup here is defined as having 
a documented history and physical with a mandatory abdomi-
nal component, accompanied by lab testing (>2 of the follow-
ing: CBC/BMP, LFTs, lipase/amylase, esophageal pH monitor-
ing) and at least one source of imaging (RUQ ultrasound, CT 
abdomen, EGD, barium swallow). 

(4)  Other-Biliary; defined as patients with known and well biliary 
characterized causes of PCS. Examples broadly include biliary 
obstruction (such as retained stone, biliary dyskinesia, biliary 
stricture, or adhesions) and biliary duct injury. 

(5)  Idiopathic; defined as patients which have presentations con-
cerning for PCS with normal labs and imaging, and do not fit 
any aforementioned categories. 

Additionally, statistical analysis was performed to examine risk 
factors that stratify PCS positive against PCS negative patients, 
and our secondary outcomes which examines risk factors of PCS 
subtypes against PCS negative patients. The statistical methods 
used are listed by covariate in Table 2. 
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Figure 1: PCS characterization algorithm. 

Results

Study population: Of the 292 patient charts reviewed 108 
patients had one or more PCS symptoms. Of these 108 patients, 
57 had a confounding or alternative disease processes that ade-
quately or better explained their symptoms and 7 had insufficient 
work-up. A total of 44 patients met criterion for PCS and were 
further stratified patients into subtypes based on their postopera-
tive presentation and workup (Figure 1). The overall incidence of 
Post-Cholecystectomy Syndrome (PCS) is 15%, with 7.1% attrib-
uted to biliary issues (ie. duct injury, retained stones, and bile acid 
diarrhea). Unexplained surgical site pain accounts for 2.1%, while 
idiopathic causes represent 7.8% of cases. 

The median age of the study population was 52 years old, with 
a female majority of 176 patients and 116 male patients. A full 
list of demographics can be seen in Table 1. The incidence of the 
four PCS symptoms is greatest in the immediate postoperative 
period with most symptoms occurring within the first 3 months. 
Furthermore, patients that met our PCS criteria had earlier onset 
of PCS symptoms in comparison to the patients experiencing PCS-
like symptoms in the PCS negative group (Figure 2). Density was 
defined as percentage of patients out of the sum total (Figure 2). 

On analysis of demographic factors and surgical correlates for 
developing PCS, female gender (OR 1.93, p=0.039) and presence 
of multiple gallstones (>2) (OR 2.0, p=0.046) were significantly as-
sociated with increased risk of developing PCS. Of note, atypical 
division of the cystic duct (i.e. division occurring either unusually 
distally or proximally) approaches but does not meet statistical 
significance (OR 2.67, p=0.14). A full list of covariates examined 
can be found in Table 2. 

Table 1: Baseline characteristics of all patients (N=292).

 PCS Positive (n=61) PCS Negative (n=241) 

Gender  

Male 17(27.9%) 99(41.1%) 

Female 44(72. %) 132(54.8%) 

Ethnicity  

Hispanic or Latino 18(29.5%) 64(26.6%) 

Not Hispanic or Latino 41(67.2%) 147(61.0%) 

Unknown 2(3.3%) 20(8.3%) 

Race  

Asian 9(14.8%) 33(13.7%) 

African American 3(4.9%) 15(6.2%) 

Native Hawaiian/Pacific Islander 1(1.6%) 0 

White 38(62.3%) 144(59.8%) 

Other 10(16.4%) 37(15.4%) 

American Indian/Alaska Native 0 0 

Unknown 0 2(0.8%) 

Smoking status  

Never 48(78.7%) 167(69.3%) 

Former 11(18.0%) 44(18.3%) 

Current 2(3.3%) 20(8.3%) 

Alcohol use  

Yes 19(31.1%) 85(35.3%) 

No 42(68.9%) 141(58.5%) 

Unknown 0 5(2.1%) 

Surgical approach  

Laparoscopic 53(86.9%) 199(82.6%) 

Open 3(4.9%) 13(5.4%) 

Laparoscopic converted to open 5(8.2%) 19(7.9%) 

Elective status  

Yes 6(9.8%) 24(10%) 

No 55(90.2%) 206(85.5%) 

Unknown 0 1(0.4%) 

Secondary procedure  

Yes 10(16.4%) 11(4.6%) 

No 51(83.6%) 220(91.3%) 

Figure 2: Incidence/Prevalence of PCS symptoms in PCS and non-PCS 
patients.
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Table 2: Univariate correlates of PCS.

Variable Model Odds ratio or correlation coefficient P-value 

Sex (F vs M) Fisher’s Exact Test 1.93 0.039 

Race Binomial regression (categorical)   

Age (years) Binomial regression -0.0084 0.26 

Ethnicity (Hispanic vs non-Hispanic) Fisher’s Exact Test 1.01 1.0 

Smoking (pack years) Binomial regression (continuous) 0.029 0.27 

Alcohol consumption (oz/week) Binomial regression (continuous) 0.37 0.21 

Surgical approach Fisher’s Exact Test 1.15 1.0 

Urgent vs elective Fisher’s Exact Test 0.94 1.0 

Atypical cystic duct Fisher’s Exact Test 2.67 0.14 

division 

Gallstones (present/absent) Fisher’s Exact Test 2.58 0.15 

Gallstones (count) Binomial regression (categorical) 
One - 0.61 
Two - 0.88 

Multiple - 0.50 

One - 0.31 
Two - 0.97 

Multiple - 0.046 

Gallbladder thickness (cm) Binomial regression (continuous) 0.62 0.61 

Obstruction (present/absent) Fisher's Exact Test 0.30 0.12 

Calculi obstruction vs non-calculi obstruction Fisher’s Exact Test 0.96 1.0 

Recent weight loss (present/absent) Fisher’s Exact Test 0.40 0.6 

Family History of Biliary disease (present/absent) Fisher’s Exact Test 1.05 1.0 

Discussion

As a procedure, cholecystectomy involves many physiologic 
changes to the biliary and gastrointestinal system including dis-
ruption of the hormonal signaling, cholecysto-esophageal re-
flexes and cholecysto-antral reflex which can result in new onset 
symptoms following surgery [5]. The rates of PCS in the litera-
ture have ranged from 5% to 40% and remains an understudied 
etiology with unclear pathogenesis [6-8]. Our study aligns, and 
contributes to the literature, with our data demonstrating a 15% 
all-cause of PCS [9]. Moreover, the literature suggests the natural 
time-course of the disease to range vastly from 2 days to 25 years. 
Our research aligns with this data as we look at PCS from 5 days 
to 3 years.

As a diagnosis of exclusion, PCS requires fulfillment of multiple 
criteria for appropriate diagnosis. However, this is complicated by 
the poor definition of this clinical entity. Although the variabil-
ity of this diagnosis may be better understood in the historical 
context of which PCS initially was used to capture a set of com-
plications of cholecystectomy that would have been technically 
challenging to diagnose with prior imaging and technology for 
diagnostically challenging patients that have failed cholecystec-
tomy. Over time this definition faltered, as many of these previous 
diagnostic challenges may become readily identifiable and well-
characterized forms of biliary disease. In this study, we define PCS 
as meeting the criteria defined in our methods. We also recognize 
PCS has various subtypes that have been more clearly defined by 
Girometti et al, as intra biliary and extra biliary [1]. Our findings 
fall within these two larger subtypes and were categorized as the 
following: unexplained surgical pain, bile acid diarrhea, other-bil-
iary, idiopathic, and insufficient work-up. In this study, we define 
PCS as idiopathic subtypes without a specific cause of symptoms. 

However, it is still of clinical importance to be able to identify 
characterizable causes of PCS and manage them appropriately. 

This study found a higher prevalence of PCS amongst female 
patients which is consistent with the literature and thought to be 
due to increased prevalence of cholecystectomy amongst women 
due to estrogen induced supersaturation of the bile [10]. Beyond 
higher prevalence, female gender was significantly associated 
with PCS, however, the exact etiology of this remains unknown. 
Additionally, demographic factors such as age, race/ethnicity, 
and comorbidities such as obesity, recent weight loss, smoking 
and alcohol use were not associated with PCS syndrome which 
is consistent with reported findings by Saleem at al in a search of 
National Inpatient Sample database [5,11]. This study also affirms 
that the typical patient is a middle-aged female Caucasian patient 
[5]. Our findings are important to surgical decision making and 
clinical management of post-operative symptomatology, suggest-
ing female patients may need more patient education and post-
operative follow-up to manage symptoms.

Biliary gallstones are a common etiology of PCS requiring fur-
ther laboratory and procedural workup and have been to occur 
10% of the time after a cholecystectomy. Our findings indicate that 
the number of gallstones found on imaging can be a risk factor 
for developing PCS. We found that 1-2 gallstones are lower risk, 
while multiple gallstones (>2) is a risk factor for developing PCS. 
This suggests patients with multiple gallstones may need closer 
follow-up in the post-operative period to help manage symptoms. 
Additional risk factors, although not statistically significant, may 
include atypical division of the cystic duct (i.e. division occurring 
either unusually distally or proximally) suggesting that retention 
of distal biliary segments or proximal leaks, features associated 
with atypical cystic duct division, may play a role in pathogenesis 
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of PCS. In terms of other surgical and anatomic characteristics, 
neither gallbladder thickness, presence of obstruction including 
calculi and urgency of surgery had no association with develop-
ment of PCS. In terms of surgical approach, there was no differ-
ence between open vs laparoscopic surgery indicating that surgi-
cal site pain is most likely one of many etiologies for this condition. 

Limitations

Our study is important because it contributes to the under-
standing of PCS. We recognize and highlight that PCS is an im-
perfect and ever-growing definition for a syndrome that occurs in 
patients following cholecystectomy. It is important to emphasize 
that although there are unclear defined etiologies, previous litera-
ture suggests PCS can be broken down into smaller, more discern-
ible categories. These include early and late biliary as well as extra 
billary causes Girometti et al, which we based much of our results 
on. We also recognize retrospective data analysis as another study 
limitation. Inevitably, due to this design we are unable to control 
all confounding variables and have limited control over exposure 
factors. Future prospective studies, controlling for demographics 
and symptoms may be able to provide a clearer picture into un-
derlying etiologies causing of PCS. Another limitation to consider 
is our sample size. Although we were able to derive unique and 
interesting conclusions, analysis of sub-groups was limited by size. 

Appropriate assessment of PCS requires understanding of its 
distinct etiologies which are discussed below along recommenda-
tions in identification and proposed pathophysiology of each of 
these cases. 

Unexplained surgical pain pathophysiology

Notably, 5% of patients following laparoscopic cholecystecto-
my experience chronic abdominal pain of unknown etiology [2]. 
Perioperative pain is expected to occur after any surgical proce-
dure where tissue trauma has occurred. If perioperative pain is 
endorsed, it commonly is reported immediately after tissue trau-
ma and is a result of inflammation and/or direct nerve damage 
[12]. Like our cases (2.1%) some patients may experience incision-
al pain that does not have a direct explanation. Other symptoms 
associated with post-operative incisional pain include nausea, 
vomiting, dyspepsia, and tachycardia. The combination of symp-
toms as described above makes unexplained surgical site pain, 
although less frequent, a notable extra-biliary cause of PCS [1].

Diagnosis: Diagnosis of prolonged postoperative pain is largely 
clinical in nature and should be made in patients with isolated 
post-operative surgical site pain with gradual improvement of 
pain over time. In cases where infection and rheumatologic pro-
cesses are of concern, serologic markers like ESR and CRP can be 
used to distinguish between the two, as these markers are normal 
in neuropathic pain, but may be high in infectious or rheumato-
logic processes. For cases of protracted pain, we recommend se-
rial examination for up to 1 month if there is no improvement or 
3 months with gradual improvement. Per review of cases of pro-
tracted surgical pain, by the end of the three-month period most 
patients had resolution of their symptoms.

Treatment: The first line approach for pain control includes 
topical lidocaine, acetaminophen, NSAIDs, and gabapentin. There 
is a growing literature base suggesting aggressive use of these 
agents as preventive analgesia provides better pain control than 

rescue analgesia [13]. 

Biliary obstruction - Adhesions 

Pathophysiology: Adhesions are abnormal connections of 
peritoneal tissue occurring as a normal response to injury of the 
peritoneal tissue. Adhesions have been implicated in a variety of 
disease processes, most classically small bowel obstruction but 
has also been associated with infertility in women, and chronic 
abdominal pain [10]. The pathogenesis of adhesions involve an 
inflammatory response with tissue deposition of fibrin through 
macrophages, epithelial, and mesothelial cells. Adhesions are 
more likely to arise when there is significant opposition of two 
damaged surfaces and increased rates of fibrin deposition via 
heightened inflammatory response. Conversely adhesions can be 
avoided if complete fibrinolysis occurs during the healing process 
leading to proper reepithelialization and smooth visceral surfaces. 
Furthermore, pain may arise when fibrinolysis fibrinolysis does 
not occur, as ingrowth nerves within fibrinous surfaces are sus-
ceptible to damage with shear forces leading to post-operative 
pain. Furthermore, significant adhesions along the biliary tract 
may produce frank obstruction of the biliary system causing a 
clinical presentation like choledocholithiasis or cholecystitis.

Diagnosis: The diagnosis of an adhesion may be complicated 
depending on whether there is frank biliary obstruction or not. 
MRCP can be a valuable tool in assessing patients that present like 
classic biliary obstructions in post-cholecystectomy patients and 
may simultaneously evaluate other select causes of obstruction 
such as neoplastic masses. Conversely nonobstructive presenta-
tions of chronic RUQP would be more consistent with adhesions. 
Treatment The mainstay treatment for adhesion is adhesiolysis. 
Patients should be carefully monitored for recurrence. 

Bile leak/Biloma 

Bile leaks are common after cholecystectomy, with most leaks 
being clinically insignificant. Routine postoperative ultrasonog-
raphy will detect small collections within the gallbladder bed in 
up to 24 percent of patients [14]. Significant bile leaks usually 
present with first postoperative week and occur in approximately 
1.1% of patients [12,13]. Patients present with abdominal pain in 
65%, fever in 54%, and abdominal tenderness in 60% of patients 
with documented biliary leak [13]. Pathophysiology The majority 
of bile leaks (up to 77%) arise from the cystic duct stump [12], but 
it has also been found that bile duct leak can occur from the tran-
section of “subvesical” ducts or ducts of luschka [15,16]. It is be-
lieved that leaks from the cystic duct stump tend to occur due to 
either clip dysfunction or misplacement and/or necrosis or tear-
ing of the cystic duct remnant proximal to the clip. Furthermore, 
biliary leak do not appear to be related to choledocolithiasis, as 
these patients develop leaks at similar rates to patients without 
retained stones with an incidence between 20% and 27% [13,16].

Diagnosis: If one is suspected of having a bile leak, pockets of 
bile can usually be found via US [17]. CT scans are also able to dis-
tinguish bile leaks. However, negative US and CT cannot exclude 
a bile leak. The gold standard approaches include MRCP 95% 
sensitive and 100% specific for the diagnosis of a bile leak, but 
ERCP is currently the preferred over it as it is similar in sensitiv-
ity and specificity and provides a means of therapeutic interven-
tion should a leak be found. Treatment As most bile leaks occur 
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from the cystic stump or ducts of luschka a determination must 
be made to the output of the leak (e.g. through surgical drains or 
biloma volume). Low volume leaks tend to resolve without inter-
vention. Should a bile leak persist, a stent can be placed to divert 
biliary flow and is typically done for about 4 to 6 weeks and is later 
removed once the patient is asymptomatic. For larger leaks (e.g. 
overt transection of a major biliary limb) a hepaticojejunal limb 
can be used to contain bile within the GI tract. It should be noted 
that stenting is not appropriate in cases where biloma persist, as 
these require drainage either percutaneously or via a surgical ap-
proach. Alternatively, an endoscopic ultrasound approach may be 
utilized to drain billomas in poor surgical candidates that are not 
amenable to percutaneous drainage [18]. 

Bile acid diarrhea 

Pathophysiology: Bile acid diarrhea is believed to be a sequel-
ae of increased bile acids in the bowel, oversaturating the chan-
nels that absorb bile acids at the ileum, and leading to osmotic 
diarrhea [19]. It has also been noted that patients with cholecys-
tectomy have a total colonic transit time similar to patients with 
infectious diarrhea which can further decrease the absorptive ca-
pabilities of the colon leading to looser, less concentrated stool 
[20]. 

Diagnosis: The diagnosis of bile acid diarrhea is clinical in na-
ture. The signs and symptoms of post cholecystectomy diarrhea 
include as the name implies, >3 times a day of passing loose or 
watery stools, often may be accompanied by sequelae of chronic 
diarrhea [21]. Should there be concerns for other causes of diar-
rhea stool electrolytes and osmotic gap can be used to differenti-
ate between secretory and osmotic diarrhea as bile acid diarrhea 
is expected to be osmotic in nature with an osmotic gap of >125 
mOsm/kg [22]. For differentiation of bile acid diarrhea between 
other causes of osmotic diarrhea, a selenium Homocholic Acid 
Taurine (75-SeHCAT) scan can be employed [23]. The SeHCAT test 
involves oral administration of a selenium75 labeled synthetic bile 
acid followed by measurement of radiolabeled bile acid transit by 
gamma camera scan at seven days post-administration. Bile acid 
diarrhea is associated with a >5% retention of 75-SeHCAT. 

Treatment: Most patients have spontaneous improvement of 
bile acid diarrhea within 3 months. Should diarrhea persist, sever-
al dietary alterations can be made, including limiting intake of ag-
gravating foods and increasing dietary fiber intake. In more severe 
or persistent cases bile acid binders such as cholestyramine have 
been shown to be successful in treating bile acid diarrhea [24]. 

Biliary obstruction - Retained stone and biliary sludge 

Pathophysiology: Retained stones are thought to occur sec-
ondary to a gallstone escape during the cholecystectomy or for-
mation of a de novo stone in the common bile duct secondary to 
biliary stasis associated with anesthesia, local trauma/inflamma-
tion, and opioid mediated sphincter dyskinesia. Retained stones 
have been shown to occur 10% of the time after a cholecystec-
tomy [25]. 

Diagnosis: The signs and symptoms of a retained stone are 
like those of biliary colic and calculous cholecystitis prior to cho-
lecystectomy. One will endorse continued RUQ pain, epigastric 
pain, nausea or vomiting despite having the cholecystectomy. Lab 
workup may reveal elevations of liver enzymes, bilirubin, and alka-

line phosphatase, and typically stones lodged downstream of the 
ampulla of Vater will present with pancreatitis symptoms and in-
creased lipase/amylase. Another complication of a retained stone 
may include the development of cholangitis, with the patient en-
dorsing Charcot’s triad and leukocytosis. Diagnosis of a retained 
stone is essentially the same as prior to cholecystectomy, with 
common modalities being used including RUQ US, EUS, MRCP, or 
ERCP. One meta-analysis found RUQ US to be 73% sensitive and 
up to 90% specific for diagnosing a stone in the common bile duct. 
If the symptoms are reported shortly after a cholecystectomy a 
RUQ US becomes less useful because studies have shown that the 
bile duct can dilate up to 10 mm after a cholecystectomy, making 
it difficult to determine if the symptoms are secondary to normal 
postoperative inflammation or retained stone. Consequently, pa-
tients with biliary type pain after a cholecystectomy are recom-
mended to undergo MRCP, ERCP, or EUS to confirm the diagnosis. 
ERCP for choledocholithiasis is estimated to be 80 to 93 percent, 
with a specificity of 99 to 100 percent and allows for immediate 
intervention [26,27]. 

Treatment: Treatment for retained stone is ERCP to remove 
the retained stone or sludge but can include another surgery. In-
dividuals with altered anatomy such as Roux-en-Y gastric bypass 
may undergo a “percutaneous” ERCP through the gastric rem-
nant pouch, or surgical exploration Prevention: There has been 
ongoing debate regarding the use of routine Intraoperative Chol-
angiogram (IOC) in the prevention of choledocholithiasis. In past 
literature, routine IOC was studied in non-risk stratified patients 
revealing an 11% incidence of retained stones. However, there is 
significant debate as to whether outcomes are improved with in-
tervention in retained stones. IOC has several benefits in that it 
allows identification of biliary anatomy and may reduce bile duct 
injury rates and identified choledocholithiasis. Conversely, it also 
may lead to unnecessary intervention in choledocholithiasis in 
the form bile duct exploration or ERCP. In our study we were able 
to identify patients with symptomatic choledocholithiasis that 
requires intervention, and we noted a statically significant rela-
tionship between number of stones seen in preoperative imaging 
and development of all-cause biliary obstruction (e.g. adhesions, 
choledocholithiasis, or biliary sludge). Patients with no stones had 
an incidence of 0.8% of obstructive PCS, patients with one stone 
on imaging had an incidence of 1.18%, and patients with multiple 
stones had a 4% incidence of obstructive PCS. Furthermore, stud-
ies of routine IOC revealed some clinical benefits in improving 
patient outcomes. Patients undergoing laparoscopic cholecystec-
tomy with IOC were found to have a statistically significant reduc-
tion in the rate of readmission related to biliary complications in 
comparison to patients that did not undergo IOC (adjusted odds 
ratio 0.80, 95% CI 0.70-0.92; P value=0.002) [28]. Given there is 
higher risk of symptomatic choledocholithiasis in patients with 
multiple stones on imaging and evidence of established clinical 
benefit in performing IOC, we suggest the routine use of IOC in 
patients with multiple stones on preoperative evaluation. 

Conclusion

PCS is a heterogenous pathology of patients who experience 
persistence of their symptoms following cholecystectomy. De-
spite advancement in diagnostic techniques, 42% of patients have 
unknown etiology with the remaining patients presenting with 
symptoms most consistent with bile acid diarrhea, biliary obstruc-
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tion, bile duct injury and surgical site pain. Assessment of PCS 
requires an understanding of the historic context of prior use. A 
higher index of suspicion is warranted to for female patients and 
patients with multiple gallstones on preoperative imaging and 
counseling prior to surgical intervention may be warranted.

Key message: What is already known on this topic: Around 
5-40% of percent of patients who undergo cholecystectomy de-
velop PCS. 

What this study adds: Our study is one of three cohort studies 
to be done on PCS, the first to be done in the United States, and 
with the largest sample size. We found two independent risk fac-
tors for PCS, which are female and multiple gallstones fomnd on 
imaging. 

 How this study might affect research, practice, or policy: Our 
study can bridge health disparities in the post-surgical manage-
ment of cholecystectomy in women populations. We also provide 
two clear risk factors that can influence pre-operative patient 
counseling. 

Abbreviations: PCS: Postcholecystectomy syndrome; ICD-9: 
International classification of diseases 9; ERCP: Endoscopic Ret-
rograde Cholangiopancreatography; MRCP: Magnetic Retrograde 
Cholangiopancreatography; US: Ultrasound; MRI: Magnetic Res-
onance Imaging; CT: Computed Tomography; SBO: Small Bowel 
Obstruction; 75SeHCAT: Selenium homocholic acid taurine; IOC: 
Intraoperative cholangiography.
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