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Abstract  

Background: The cause of post-cholecystectomy syndrome can be classified as a biliary 

or non-biliary source from the stomach, esophagus, pancreas and blood vessels. Remnant 

gall bladder stone or cystic duct stone is an important cause of biliary PCS. This study 

deals with cystic duct stump stone, as a cause of PCS. 

Materials &Methods: The study was conducted in Erbil teaching hospital in Erbil/Iraq, 

from second January 2012 to 15
th

 February 2020. Twelve female patients who had cystic 

duct stones were included in the study. The cystic structure containing stones confirmed 

by ultrasound and MRCP examinations. Laparoscopic completion surgery done. 

Results: Patients with PCS presented at variable interval ranging from two weeks to two 

years after cholecystectomy. The mean age of patients was 43.33±7.18, the youngest 

patient was 35 years old while the oldest was 56 years old. The presenting symptom was 

colicky right upper abdominal pain in 10 patients (83.3%), the other two patients 

presented with features similar to cholecystitis. All the twelve patients underwent re-

exploration by Laparoscopy successfully without conversion to open surgery. The mean 

operative time was 79.33±20.27 minutes.  

Conclusion: PCS in our study were probably from stone formation and impaction in the 

stump of the long remnant cystic duct, the obstruction caused by impacted stone made 

distal dilatation and cyst formation which was difficult to differentiate it from remnant 

gall bladder (after subtotal cholecystectomy). Laparoscopic completion surgery is 

preferable although need longer operation time. 

Keywords: Laparoscopy; Post-cholecystic syndrome; cystic duct stump;Stone;MRCP; 

Magnetic resonance cholangiopancreatography 
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INTRODUCTION 

Gallbladder diseases in many developed countries are common and include a wide range of 

disorders 
1
. Gallstones are the most common disease of the gallbladder 

2,3
. Today, 

cholecystectomy is a standard procedure It is symptomatic and an alternative for the treatment of 

gallstones It is suitable for open surgery. Reduction of pain after surgery, shorter recovery 

period, the possibility of starting oral feeding earlier, shorter hospitalization time, and so on 

Faster return to daily cholecystectomy activities Laparoscopic as the treatment of choice for most 

Gallbladder diseases have become 
4,5

. 

About 85% of patients with symptomatic gall stones will be free from symptoms after 

cholecystectomy, while 15% still have same preoperative symptoms or new symptoms related to 

the biliary tree postoperatively, and is termed the post-cholecystectomy syndrome
6
. Post-

cholecystectomy syndrome (PCS) describes a group of symptoms that persist or occur after 

surgical gallbladder removal. The causes can be classified as a biliary (retained stones, clamped 

or injured bile ducts) or non-biliary source from the stomach, esophagus, pancreas and blood 

vessels. The onset of biliary PCS can occur immediately or shortly in the postoperative 

period and is classified as early biliary PCS; this is caused by retained or missed duct 

stones, biliary injury or leaks. Late biliary PCS commences months or years after LC and is 

triggered by inflammation of gall bladder remnant, recurrent stones, system dysfunction or 

stricture
7–9

. 

Gall stones may form in the remnant of gall bladder after partial cholecystectomy when 

encountering severe inflammation or fibrosis of the gall bladder, hence the surgeon intentionally 

leave a portion of the gall bladder to avoid injury to the CBD or nearby structures, the diseased 

remnant gall bladder may form stones later
10

. Stones may also form in the cystic duct stump 

especially when more than one centimeter length of the cystic duct left behind
11

. The obstructed 

cystic duct stump will dilate and form a sacular structure from increased intraluminal pressure;In 

the studies of M Baghaei et al. (2020) 
12

 and S Gvidiani
13

, concluded that bile duct obstruction 

increases intraluminal pressure and eventually duct dilatation. 

The gall bladder and extrahepatic biliary ducts are lined by tall columnar epithelium, the gall 

bladder has mucosal folds which disappear on distention, so histological differentiation between 

inflamed gall bladder and inflamed distended cystic duct may be difficult
14

. 

Although the diagnosis of gallstones is usually very clear, the diagnosis of stones in the common 

bile duct is very challenging. During laparoscopy cholecystectomy, it is difficult to explore the 

common bile duct
15

. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/postoperative-period
https://www.sciencedirect.com/topics/medicine-and-dentistry/postoperative-period
https://www.sciencedirect.com/topics/medicine-and-dentistry/postoperative-period
https://www.sciencedirect.com/topics/medicine-and-dentistry/biliary-injury
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The aim of our study is to show that the long cystic duct stump may be an important cause of 

post-cholecystectomy syndrome and the distended cystic duct may mimic remnant gall bladder. 

 

MATERIALS AND METHODS 

The descriptive study was conducted in Erbil teaching hospital in Erbil, the capital of Kurdistan 

Region of Iraq, from second January 2012 to 15
th

 February 2020. Approval for conducting the 

study was obtained from ethical committee of Hawler Medical University. The total number of 

patients Eighteen patients with post-cholecystic syndrome proved to have recurrence of biliary 

stone formation who presented to the surgical consultation unit in Erbil teaching hospital The 

study inclusion criteria included patients had history of laparoscopic cholecystectomy in Erbil, 

they developed biliary colic or symptoms similar to cholecystitis few weeks to few years after 

the operation of cholecystectomy. Exclusion criteria included having a common bile duct stone, 

findings other than stones during surgery (malignancy, polyp), history of laparotomy surgeries 

previously, conversion to open surgery and lack of access to patients It was the direction of 

follow-up and mortality. According to the inclusion and exclusion criteria, 6 patients who had 

common bile duct stones were excluded from the study, and finally 12 female patients with 

cystic structure in the gallbladder bed were included in the study. The residual gallstone was 

defined as a radiologically visible cystic structure at gallbladder bed containing a stone in its 

lumen. These patients investigated by ultrasound which showed cystic structure at the gall 

bladder bed, the diagnosis confirmed by MRCP (Figure 1 and 2). 

 

Figure 1                                                                                 Figure 2 

Figures 1 and 2: MRCP show a cystic structure with the biliary tree. 
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Preoperative blood tests including full blood count, renal and liver function tests performed for 

all, Chest x-ray, ECG and Echo done for patients older than 40 years.               

The operations performed under general anesthesia in supine position, the first port put in left 

subcostal area in mid clavicular line (Palmer`s point access) to avoid injury from adhesions of 

previous supra-umbilical port, then abdominal insufflation with CO2 done and the pressure kept 

at 12-14 mmHg. The classical four port for trocar placement (a 5 mm port for camera above 

umbilicus, a 10 mm port for dissection and extraction of the specimen at subxiphoid, and two 

ports of 5 mm at right hypochondrium traction on the cyst) done under vision.  

The head of bed elevated and tilted slightly to the right. Dissection under the edge of liver done 

at the midclavicular line to find the cystic structure, it cleared from the surrounding adhesions 

(figures 3-5), and retracted over liver. 

Careful dissection of the cystic structure done and critical view of safety applied to avoid injury 

to the bile duct and hepatic artery. 

After delivery of the specimen from the epigastric port, the field re-inspected for safety insurance 

and a 18F tube drain put for 24-48 hours. The ports sutured with 3/0 polypropylene suture. The 

specimens sent for histopathological study. All patients kept in hospital for 48 hours, then after 

discharged without problem. 

 

Figure 3: cystic structure at gall bladder bed 
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Figure 4                                                                                                  Figure 5 

Figures 4 and 5: dissecting the cystic structure and clearing it from the surrounding 

Demographic information and clinical information before and after the operation were extracted 

from the patients' files. For quantitative variables, mean and standard deviation were reported, 

and for qualitative variables, frequency (percentage) was reported. Data was analyzed by using 

SPSS Statistics for Windows, Version 26.0 (IBM SPSS Statistics for Windows, Version 26.0. 

Armonk, NY: IBM Corp). 

 

RESULTS 

The study involved 12 female patients who underwent laparoscopic re-operation for post-

cholecystectomy syndrome due to recurrent cystic duct stones. One of the patients had history of 

common bile duct(CBD) injury during laparoscopic cholecystectomy for which underwent 

ERCP and CBD stenting. The earliest postcholecystectomy pain occurred two weeks after an 

uncomplicated laparoscopic cholecystectomy. The presenting symptom was colicky right upper 

abdominal pain in 10 patients (83.3%), the other two patients presented with features similar to 

cholecystitis. 

 

The mean age of patients was 43.33±7.18, the youngest patient was 35 years old while the oldest 

was 56 years old. Preoperative diagnosis for the patients included acute cholecystitis 9 (75%), 

chronic cholecystitis 2 (16.6%) and biliary colic 1 (8.4%). The imaging method for all patients 

was ultrasound and the diagnosis was confirmed using Magnetic resonance 

cholangiopancreatography The mean operative time was 79.33±20.27 minutes.The mean 

duration of cholecystectomy was 384.875 ± 284.916 (345-14) minutes. The shape of gallstones 

was Round in 2 (16.6%), Sandy in 5 (41.7%) and faceted in 5 (41.7%). The number of gallstones 



Page 2860 of2867 

Sherwan Ahmed Aziz /Afr.J.Bio.Sc. 6(5)(2024).2855-2867 

in 8 (66.6%) was >3 and 4 (33.4%) was ≤3. Gallstone size (mm) was in 7 (58.33%) >5 and in 5 

(41.67%) ≤5. (Table 1). 

 

                          Table 1: Demographics and clinical features of the patients 

Variable Value 

Sex  12 (100%) 

Age  43.33±7.177 (35 – 56) y 

Preoperative diagnosis at LC 

Acute calculous cholecystitis 9 (75%) 

Chronic calculous cholecystitis 2 (16.6%) 

Biliary colic 1 (8.4%) 

Preoperative imaging modality 

USG 12 (100%) 

CT Scan 0 

Confirmed diagnosis  

MRCP 12 (100%) 

Operative time minutes  79.33±20.272 (40 – 114) 

Duration of cholecystectomy 284.916±384.875 (14 -345) 

Gallstone shape 

Round 2 (16.6) 

Sandy 5 (41.7%) 

Faceted 5 (41.7%) 

Gallstone number 

3 > 8 (66.6%) 

3 ≤ 4 (33.4%) 

Gallstone size (mm) 

5 > 7 (58.33%) 

5 ≤ 5 (41.67%) 

presenting symptom 

colicky right upper abdominal pain 10 (83.3%) 

cholecystitis 2 (6.7%) 
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Values are presented as number (%) or mean±(SD) (range). 

 USG, ultrasonography, MRCP, Magnetic resonance cholangiopancreatography 

 

 

All the re-operations performed successfully through laparoscopy without major complications. 

 

All patients had tube drain in sub-hepatic area, in Seven patients the drain removed after 24 

hours and in five patients the drain removed after 48 hours. All the 12 patients discharged from 

the hospital after 48 hours. 

The histopathological examination of the removed cystic structure confirmed as biliary structure. 

Postoperative follow up of the patients for at least two years were uneventful. (Table 2) 

 

 

                                 Table 2: Clinical finding in patients  

 

Variable Value 

Operative method  

laparoscopy 12 (100%) 

Major injury  0 

tube drain  

sub-hepatic area 12 (100%) 

Drain removal time 

24 hours after the operation 5 (41.66%) 

48 hours after the operation 7 (58.34%) 

Hospital stays 2 days 

Finding histopathology   

biliary structure 12 (100%) 

Follow-up period 2 years 

Values are presented as number (%)  
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DISCUSSION 

Laparoscopic cholecystectomy is a common procedure performed at governmental hospitals in 

Erbil city, because of lack of computerized data record of the details of the operative procedure 

and difficulties or complications encountered during operations, so when facing post-

cholecystectomy syndrome related to remnant stone, it will be difficult to get precise information 

about the procedure. In our study when recalling information from the different surgeons who 

did laparoscopy of the studied 12 patients, all performed total cholecystectomy, but recalling 

about the length of the stump of cystic duct could not be confirmed. 

If the residual cystic duct is more than 1 cm, it is defined as a residual duct, and if there is a 

stone, it may cause post-cholecystectomy syndrome 
16

. For the first time, Rogy et al (1991) 
17

 

proposed the role of cystic duct stump in the syndrome in patients who underwent bile duct 

surgery for the second time after cholecystectomy, and 35 patients (10.8%) with long cystic duct 

stump (more than 1.5 cm) found in this study, it was concluded that cystic duct stump can be the 

cause of recurrent symptoms and removal of cystic duct does not eliminate symptoms after 

cholecystectomy. 

The mean operation time 79 minutes was longer than a traditional 4 port laparoscopic 

cholecystectomy; studies done by Singal et althe operation time was 47.60 ± 6.633
18

, and in 

Subirana et al was53.89 min ± 28.05
19

. The longer operation time was due to adhesions and 

disturbed anatomy of the gall bladder bed from previously performed laparoscopic 

cholecystectomy compared with a procedure performed on a virgin anatomy.  

The mean operation time in our study was close to the operation time of a study done by Kumar 

et al which was 75 minutes
20

, but shorter operation time compared with a study done by 

Palanivelu et al which was 103.5 min
21

, Popescu  et al which was 97.5 min
11

, and Conours et al 

was 118 min
22

, while our operation time was longer than a study done by Tantia et al which was 

62 min
23

. 

We were successful in completing the operation by laparoscopy without conversion to open, in a 

study done by Kumar et al who operated on 19 patients with remnant biliary stone; two from 18 

(11%) laparoscopic completion cholecystectomy converted to open and one of the 19 patients 

started with open procedure
20

, in a study conducted by Popescu et al on 14 patients with PCS due 

to remnant stone; six patient underwent open exploration and eight laparoscopic, four of the 

cases the cause were remnant gall bladder and ten of them were cystic duct stone
11

. 
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The histopathological examinations of the removed cystic structures in all the 12 patients 

confirmed a tall columnar epithelium. The mucosal lining of the gall bladder and extrahepatic 

biliary duct is tall columnar epithelium, but the gall bladder has folds which disappear on 

distention
24

. It may be difficult to differentiate between gall bladder and distended cystic duct 

after obstruction by stone, on recalling of previous cholecystectomy, there were no evidence that 

gall bladder remnant left behind, although the length of cystic duct stump was unknown, that is 

why we think that the sacular structure containing stones is long cystic duct stump became 

distended from obstruction by the stone formed from stasis of bile
25

. 

In a study done by Palanivelu et al who performed laparoscopic re-exploration of 15 patients 

with remnant gall bladder who had documented subtotal cholecystectomy
21

. 

Tantia et al
23

 performed laparoscopic completion cholecystectomy on Seven patients with post-

cholecystectomy syndrome; Two of them had dilated cystic duct stump and five with remnant 

gall bladder. 

The 12 patient who underwent operation in our study stayed for 2 days, which was concordance 

with a study in a tertiary care teaching hospital in India in which the postoperative stay was 1-5 

days (mean was two days)
10

. 

Considering the increase of laparoscopic surgeries, it is necessary and necessary to consider 

cystic duct stones as the cause of post-cholecystectomy syndrome. And Hampenin used MRCP 

as a safe and optimal method due to its non-invasiveness 
26

. 

In connection with the importance of laparoscopy, it is important to mention that incomplete 

cholecystectomy, the stump of the cystic duct is placed in the inflamed scar tissue, and according 

to today's advances, it is safe and possible to remove the gallbladder or remnants of the 

gallbladder in patients by laparoscopy. And finally, the disease can be managed well with 

laparoscopy 
27

. 
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CONCLUSION 

Post-cholecystectomy syndrome in our study were probably from stone formation and impaction 

in the stump of the long remnant cystic duct, the obstruction caused by impacted stone made 

distal dilatation and cyst formation which was difficult to differentiate it from remnant gall 

bladder (after subtotal cholecystectomy). Laparoscopic completion surgery is preferable although 

need longer operation time. 
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