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Abstract
Objective. To improve the technique of laparoscopic choledocholithotomy to improve the results of choledocholithiasis 

treatment.

Materials and methods. The study covers the period from 2012 to 2022, during which 144 patients with choledocholithiasis 

were treated. In 120 patients, the surgical intervention was successfully performed using a fully laparoscopic approach: in 48 

patients (group 1), the common bile duct was drained with a T–shaped drainage; in 34 patients (group 2), the intervention on 

the common bile duct was completed with a primary suture of the duct; in 38 patients (group 3), a biliary stent was inserted 

integrally with subsequent suturing of the choledochotomy opening. 

Results. In group 1, 5 (10.4%) patients had serious complications that required repeated surgical interventions: dislocation 

of the T–shaped drainage in 1 (2.1%) patient, development of biliary peritonitis in 4 (8.3%) patients. In the treatment of 

patients in group 2, a number of advantages were noted compared to the treatment of patients with T–shaped drains. The 

majority of patients with primary common bile duct suture were discharged on the 3rd day after surgery, and they returned 

to active work in 2 to 3 weeks. At the same time, 3 (8.8%) patients in this group had complications that required repeated 

surgical interventions: in 1 patient with multiple choledocholithiasis, bile leakage into the abdominal cavity was caused by a 

residual stone, in 2 patients – by papillitis and partial inflammatory stenosis of the large duodenal papilla. They underwent 

endoscopic papillotomy. Of the 38 patients in group 3, 32 had biliary stents that migrated to the intestine on their own. These 

patients had no complaints in the long term. In 6 patients, the stents remained in the ducts for 30 days after surgery. In 5 of 

them, endoscopic dosed papillotomy with a needle papillotome was performed, after which the stents were easily removed 

from the ducts. In 1 patient, a stone up to 6 mm in diameter fell out of the common bile duct along with the stent. None of 

the patients had signs of pancreatitis or elevated blood amylase levels. 

Conclusions. Laparoscopic interventions on the common bile duct allow successful removal of large and numerous calculi 

in one stage. Primary suturing of the common bile duct has significant advantages over the installation of T–shaped drains and 

allows to reduce the treatment time. In case of multiple choledocholithiasis and suspected stenosis of the duodenal papilla, 

it is advisable to combine primary common bile duct suture with antegrade stenting of the bile ducts.
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The course of cholelithiasis is often complicated by cho-

ledocholithiasis, which can develop in 5–20% of young pa-

tients, and in elderly patients the incidence of this compli-

cation is 20–30% [1, 2]. Endoscopic papillotomy (EP) is con-

sidered to be the "gold standard" for removing stones from 

the bile ducts, which is performed after endoscopic retro-

grade cholangiopancreatography (ERCPG) [2, 3].

At the same time, in a significant number of patients, ER-

CPG and EP are associated with significant technical diffi-

culties: atypical location of the duodenal papilla, presence 

of duodenal diverticula, very large common bile duct (CBD) 

calculi, etc. In addition, EP can be accompanied by serious 

complications, such as profuse bleeding (2–5%), destructive 

pancreatitis (3–7%), perforation of the posterior wall of the 

duodenum (2–3%) [4], and when performed with the remov-

al of calculi, the patient must undergo at least two surgeries.

Given these difficulties, many surgeons use laparoscopic 

interventions on the bile ducts during laparoscopic chole-

cystectomy (LCHE) [5–7]. Randomised multicentric studies 

have confirmed certain advantages of this tactic – removal 

of stones from the bile ducts during LCHE [8, 9].

The best way to remove calculi from the Bile duct is 

through the vesical duct [6]. However, unfortunately, such 

an intervention is possible in a small number of patients. In 

the presence of large and numerous calculi, laparoscopic 

choledocholithotomy (LCLT) is required [10]. In the stan-

dard version, such an operation is usually completed with 

the placement of a T–shaped drainage in the bile ducts to 

drain the bile ducts [11, 12]. The use of T–shaped drainage 

can often lead to such serious complications as its disloca-

tion, which requires repeated surgery, as well as bile leakage 

past the drainage, which leads to biliary peritonitis and oth-

er complications [13]. Long–term presence of the drainage 

is associated with inconvenience for the patient and restric-

tion of his/her work activity. In addition, after removal of the 

drainage from the abdominal cavity, bile leaks into the ab-

dominal cavity in some patients, leading to the development 

of biliary peritonitis, which requires a second operation [14].

A number of surgeons began to use the primary Biliary Su-

ture after LCLT [15]. At the same time, in some patients, bile 

leaks through the primary Biliary Suture due to temporarily 

increased pressure in the bile duct system caused by spasm 
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of the sphincter of the large papilla of the duodenum after 

intervention on the bile ducts. The cause of bile leakage and 

biliary peritonitis may be a leftover calculus that was locat-

ed in the lumen of the intrahepatic ducts and, after surgery, 

descended into the Biliary Duct and became lodged in the 

large papilla of the duodenum.

Given these possible complications, many surgeons are 

afraid to perform primary suturing on the opening of the 

VSD.

The aim of the study was to improve the technique of 

LCLT to improve the results of choledocholithiasis treatment.

Materials and methods
A retrospective analysis of the results of LCLT performed 

in 144 patients with choledocholithiasis from 2012 to 2022 

was performed. The average age of patients was (56.4 ± 8.7) 

years (from 29 to 85 years). There were 98 (68.1%) wom-

en and 46 (31.9%) men. 85 (59.0%) patients had serious co-

morbidities.

All patients underwent a complete clinical and laboratory 

examination with a mandatory ultrasound examination of 

the abdominal cavity prior to surgery. Magnetic resonance 

cholangiography was performed in 39 patients. 

The success of various treatment tactics was assessed by 

the following criteria: duration of surgery, frequency and 

type of intraoperative and postoperative complications, 

frequency of repeated surgical interventions, and length 

of hospital stay.

Long–term results in the period from 6 months to 10 

years were studied in 118 operated patients. In addition to 

detailed clinical and laboratory examinations, ultrasound, 

computed tomography (CT) and magnetic resonance imag-

ing (MRI) with contrast cholangiography were performed, 

if necessary.

The quality of life of patients in each group was studied us-

ing a special SF–36 questionnaire (the Short Form – 36). All 

the data obtained were processed using Microsoft Office Exel.

Results
Fifty–eight (40.3%) patients were hospitalised with signs 

of acute cholecystitis. They were operated on immediately. 

Scheduled surgery was performed on 86 (59.7%) patients. 

Due to the severe condition and severe jaundice in 12 pa-

tients, percutaneous biliary drainage was performed first. 

Laparoscopic intervention in these patients was performed 

after stabilisation and reduction of bilirubin levels to sub-

normal levels. In 17 patients, an attempt was made to per-

form EP with the removal of calculi, but due to the difficul-

ties of the location of the large papilla of the duodenum in 

the large diverticulum of the duodenum, and the large size of 

the calculi, this procedure was unsuccessful. These patients 

underwent LCLT. In 12 patients over 65 years of age with 

biliary dilatation of more than 2 cm, laparoscopic choled-

ochoduodenostomy was performed with good short–term 

and long–term results.

In 12 patients, it was not possible to remove the gallstones 

from the duodenum due to their insertion into the lumen 

of the large papilla of the duodenum. Conversion laparoto-

my was performed in these patients. The remaining 120 pa-

tients underwent successful LCLT. These patients were divid-

ed into three groups. 

In group 1 (n = 48), the operation was completed with 

the placement of a T–shaped drain. External drainage of the 

Biliary Duct was performed mainly in patients with signs of 

cholangitis who were hospitalised with signs of acute chole-

cystitis. In patients operated on as planned, after successful 

LCLT and control cholangiography or fibrocholedochosco-

py to exclude remaining calculi, the primary suture was at-

tempted to be placed on the dissected wall of the gallbladder 

and sutured tightly. At the same time, in 34 patients (group 

2), the primary suture of the Biliary Duct was applied with-

out additional interventions.

In group 3 (n = 38), patients underwent antegrade stent-

ing of the Bile duct with 7–8 Fr stents and only then the 

dissected wall was sutured tightly. This procedure was 
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performed in patients who had to pass a balloon catheter 

through the large papilla of the duodenum several times 

during the removal of calculi or who had to use a balloon 

catheter to dilate the sphincter of the large papilla of the 

duodenum and push small calculi into the intestinal lumen 

in case of multiple choledocholithiasis. In these patients, 

due to manipulation of the sphincter of the large duode-

nal papilla, prolonged spasm of the papilla could be ex-

pected, which could lead to failure of the jejunal sutures. 

In our opinion, the placement of an antegrade stent could 

have prevented this complication.

Comparing the main characteristics of patients in the 

three groups (Table 1), it was found that in group 1 there 

were more patients over 65 years of age (p<0.01), more pa-

tients with jaundice and cholangitis (p<0.01) than in groups 

2 and 3. The diameter of the LV was practically the same 

in patients of groups 1 and 3 (p > 0.05), and in patients of 

group 2 the diameter of the LV was statistically significant-

ly smaller than the diameter of the LV in patients of groups 

1 and 3 (p < 0.01).

The duration of surgical intervention (Table 2) did not dif-

fer significantly in patients of groups 1 and 3 (p > 0.05). In 

patients of group 2, the duration of surgery was statistically 

significantly shorter than in patients of groups 1 and 3 (p < 

0.01). Drainage of the abdominal cavity lasted 2 times lon-

ger in patients of groups 1 and 2 than in patients of group 3 

(p = 0.028). This was explained by the fact that in a number 

of patients with external drainage of the biliary tract and in 

patients with primary suture of the biliary tract, bile leakage 

through the drains was observed. The number and nature of 

complications in all groups were different, but did not differ 

statistically significantly between groups (p > 0.05).

Of the 48 patients in group 1 who underwent T–shaped 

drainage of the pancreas, 5 had serious complications. In 1 

patient, the T–shaped drainage was dislocated, which led to 

bile leakage into the abdominal cavity. The patient under-

went relaparoscopy on the 2nd day. The T–shaped drainage 

was re–installed, the hole in the spleen was re–sutured, and 

the patient recovered. Control cholangiography through the 

T–shaped drainage was performed in all patients on days 

7–14. No occult calculi were found in the Biliary Duct. Af-

ter 2 weeks, the T–shaped drains were closed, and patients 

continued conservative treatment. T–shaped drains were 

completely removed 30–45 days after surgery. Despite the 

fact that the control cholangiograms showed the absence 

of residual calculi in the Biliary tract, 4 patients had abun-

dant bile leakage into the abdominal cavity with the devel-

opment of biliary peritonitis. In this regard, the patients were 

operated on repeatedly, 2 underwent relaparoscopy. Two pa-

tients underwent laparotomy in other medical institutions. 

After drainage and rehabilitation of the abdominal cavity, 

the patients recovered, but 1 patient developed a postop-

erative ventral hernia.

Of the 34 patients in group 2 who underwent primary bil-

iary suturing, complications occurred in 3. In all 3 patients, 

there was abundant bile leakage through the drains with the 

development of biliary peritonitis. During repeated laparo-

scopic operations, it turned out that in 1 patient the cause of 

bile leakage was a residual stone. It was not detected during 

the first operation because it was located in the intrahepatic 

ducts. When the patient started to walk, the stone descend-

ed under the force of gravity and blocked the large papilla 

of the duodenum. During the second surgery, the calculus 

was removed. A T–shaped drain was placed in the jejunum, 

the abdominal cavity was drained and sanitised, after which 

the patient recovered and was discharged from the hospital 

on the 10th day after surgery.

In 2 patients, the cause of bile leakage was a prolonged 

spasm of the large papilla of the duodenum after manipu-

lation of the papilla during the removal of multiple calculi. 
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These patients underwent ES, after which the bile leakage 

stopped and the patients recovered.

Of the 38 patients in group 3 who underwent integral 

biliary stent placement with subsequent suturing of the bil-

iary opening, minor bile leakage was observed in 2 patients 

within 2 days. On the 3rd day, bile leakage stopped, and the 

patients were discharged from the hospital. Transient eleva-

tion of blood amylase levels with signs of pancreatitis was 

observed in 2 patients. After conservative therapy, the pan-

creatitis disappeared.

During the follow–up of patients in group 3, it was found 

that out of 38 patients, 32 had biliary stents that migrated 

to the intestine on their own. These patients had no com-

plaints in the long term.

In 6 patients, stents remained in the ducts for 30 days af-

ter surgery. These patients had signs of papillitis and partial 

stenosis of the large papilla of the duodenum. It should be 

noted that all these patients had multiple (3 to 12) calcu-

li in the bile ducts with signs of cholangitis during the first 

surgery. In 5 patients, endoscopic dosed papillotomy with a 

needle papillotome was performed, after which the stents 

were easily removed from the ducts. In 1 patient, a stone up 

to 6 mm in diameter fell out of the Bile duct with the stent. 

EP in these patients was technically very easy to perform, as 

there was no need to cannulate the hole in the large papilla 

of the duodenum. The wall of the great papilla of the duode-

num was dissected on the installed stent without any com-

plications. None of the patients had signs of pancreatitis or 

elevated blood amylase levels.

In 1 patient, the stent was removed using an endoscop-

ic loop without any difficulties. There were no signs of ste-

nosis of the great papilla of the duodenum in this patient.

No complications were observed in the follow–up of pa-

tients in group 3 in the long term from 6 to 36 months.

It should be noted that patients with primary suture of 

the VSD returned to work and active life much earlier. Pa-

tients who underwent drainage of the LES with T–shaped 

drainage had limited ability to work for 1 to 2 months, as 

the presence of external drainage caused significant restric-

tions on their activity.

Discussion
In the era of laparoscopic surgery, a T–shaped external 

drainage was usually placed on the bile ducts after interven-

tion to decompress it, prevent bile from leaking into the ab-

dominal cavity, and to allow contrasting the bile ducts [11]. 

Despite a number of advantages of external drainage of the 

bile ducts, the use of T–shaped external drainage led to seri-

ous complications in 5–63% of patients [14, 16]. Dislocation 

of the T–shaped drainage often occurred, which required re-

peated surgery. Bile may leak around the T–shaped drain-

age. Biliary fistulas after removal of T–shaped tubes and the 

formation of biliary stenosis have been described. In addi-

tion, the presence of a T–shaped external drainage can con-

tribute to the development of severe cholangitis. After dis-

charge from the hospital, patients with T–shaped external 

drainage experience discomfort for a long time and are lim-

ited in their ability to work [15].

The tactics of treating patients with gallstone disease have 

changed radically in recent decades. Currently, the vast ma-

jority of surgeons use laparoscopic techniques in patients 

with gallbladder and bile duct pathology. In choledocho-

lithiasis, two–stage operations are usually used. First, EP is 

performed with the removal of calculi from the bile ducts, 

and then LCE. However, a number of studies have shown 

the advantage of one–stage treatment of patients when in-

terventions on the bile ducts with the removal of calculi are 

performed during LCE [8, 9]. The best results are obtained 

by removing calculi through the bile duct. At the same time, 

in a significant number of patients with large and numer-

ous gallstones in the bile ducts, LHLT has to be performed. 

In this case, external drainage of the bile ducts is performed 

using T–shaped drains.

A large number of studies have reported a significant com-

plication rate (10 to 15%) when performing LHLT with T–

shaped drainage of the SVG. One of the latest Cochrane re-

views highlighted the following disadvantages of using T–

shaped drains: prolongation of the operation duration, sig-

nificant prolongation of hospitalisation, and an increase in 

the number of complications compared with primary sutur-

ing of the SVG opening [17]. In this regard, a number of sur-

geons are trying to limit the use of T–shaped drains.

Primary suturing of the Biliary Ducts allows to shorten the 

hospitalisation period and avoid complications associated 

with the placement and removal of T–shaped drains [9, 17]. 

Unfortunately, the primary biliary suture does not decom-

press the bile ducts, which can lead to bile leakage through 

the suture. Increased pressure in the bile duct system may be 

due to prolonged spasm of the sphincter of the large papil-

la of the duodenum as a result of transmural manipulations 

during the removal of calculi. If there are residual stones in 

the bile ducts, there will also be increased pressure in the bile 

duct system. Despite the use of control cholangiography and 

fibrocholedochoscopy, stones remain in 3–11% of patients 

with choledocholithiasis. Bile leakage was noted in 5% of pa-

tients after primary biliary stapling [14, 18, 19].

Our study confirmed the main findings of the world's lead-

ing surgeons. After the installation of T–shaped drainage, 5 

(10.4%) patients developed serious complications that re-

quired repeated surgical interventions. Moreover, if the dis-

location of the T–shaped drainage in the early postoperative 

period was observed in only 1 (2%) patient, then biliary peri-

tonitis developed in 4 (8.3%) patients after removal of the T–

shaped drainage within 30 to 45 days. It is important to em-
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phasise that after laparoscopic surgery, the adhesion process 

in the abdominal cavity develops to a much lesser extent than 

after laparotomy, and therefore no tubular structures of con-

nective tissue are formed around the drains, and therefore bile 

freely enters the abdominal cavity, causing severe biliary peri-

tonitis, which requires repeated intervention. Such complica-

tions, which require repeated surgical interventions, signifi-

cantly worsen the results of using T–shaped drains.

We have noted a number of advantages of using the prima-

ry jejunal suture in patients with choledocholithiasis over the 

installation of T–shaped drains. The majority of patients with 

primary jejunal suture were discharged on the 3rd day after 

surgery, and they returned to active work in 2 to 3 weeks. 

At the same time, 3 (8.8%) patients had complications that 

required repeated surgical interventions. In 1 patient with 

multiple choledocholithiasis, the cause of bile leakage into 

the abdominal cavity was a residual stone. The patient had 

to be operated on again. In 2 other patients, bile leakage was 

caused by a prolonged spasm of the sphincter of the large 

duodenal papilla, papillitis and partial inflammatory steno-

sis of the papilla. They underwent EP.

The above complications with primary suture opening of 

the bile ducts prompted us to start using antegrade stenting 

of the bile ducts. This fairly simple technique allows decom-

pressing the bile ducts, reducing the duration of surgery and 

hospitalisation, reducing the incidence of complications and 

significantly improving the quality of life of patients after sur-

gery [20]. According to our observations, even when stones 

remain, an antegrade stent prevents bile leakage and the de-

velopment of biliary peritonitis. In addition, the presence of 

an antegrade stent makes it quite easy to perform papilloto-

my with a needle papillotome, since no cannulation of the 

large papilla of the duodenum is required. Foreign authors 

report that antegrade stents can increase the effectiveness 

of papillotomy and removal of calculi from 82 to 100% [17].

It should be noted that none of the patients with the stent 

had abundant bile leakage into the abdominal cavity. Compli-

cations included the development of mild pancreatitis with a 

transient increase in blood amylase levels. In most patients, the 

stents migrated to the intestine on their own. According to for-

eign authors, the presence of a stent in the bile ducts for more 

than 30 days indicates scarring stenosis of the large papilla of 

the duodenum [21]. In these 5 patients, we performed papil-

losphincterotomy with a good long–term result.

Thus, our studies have shown significant advantages of pri-

mary LAD suture over the use of T–shaped drainage. The du-

ration of hospitalisation of patients with primary BMS suture 

and antegrade stenting was statistically significantly shorter 

than that of patients with T–shaped drainage.

At the same time, our experience shows that in real life it 

is necessary to use all methods of interventions on the Bil-

iary tract in choledocholithiasis. In patients with purulent 

cholangitis, it is definitely necessary to drain the Biliary Ducts 

using T–shaped drains. When there are no signs of cholan-

gitis and there is a firm belief in the complete removal of all 

calculi, the hole in the gallbladder can be sutured tightly. In 

patients with multiple choledocholithiasis, as well as with 

tubular stenosis of the intrapancreatic section of the Biliary 

Duct, it is advisable to use the primary Biliary Suture with an-

tegrade stenting of the bile ducts.

Conclusions
1. Laparoscopic interventions on the Biliary Ducts allow 

for the successful removal of large and numerous calculi, 

with no need for two–stage surgical interventions.

2. The primary suture of the LES during laparoscopic in-

terventions on it has significant advantages over the instal-

lation of T–shaped drains, and allows to reduce the time of 

treatment and rehabilitation of patients.

3. In patients with multiple choledocholithiasis with sus-

pected stenosis of the large papilla of the duodenum, it is 

advisable to combine primary Biliary Suture with antegrade 

stenting of the bile ducts.
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