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INTRODUCTION
Gallstone disease represents one of the most prevalent disorders of the 
hepatobiliary system and continues to impose a signicant clinical and 
health care burden worldwide. While the majority of gallstones remain 
conned to the gallbladder, a clinically important subset migrates into 
the biliary tree, resulting in choledocholithiasis with potential 
consequences ranging from obstructive jaundice to life-threatening 
cholangitis. Common bile duct stones are a prevalent biliary disease, 
accounting for approximately 10–15% of all bile duct stone cases, with 
an incidence rate second only to gallstones [1,2]. Early diagnosis and 
timely intervention are therefore critical to prevent morbidity and 
mortality associated with common bile duct stones.

The diagnosis of common bile duct (CBD) stones relies on an 
integrated assessment of clinical presentation, biochemical 
abnormalities, and targeted imaging rather than a single denitive test. 
Transabdominal ultrasonography is usually the rst-line investigation, 
primarily identifying biliary dilatation rather than the stones 
themselves. In patients with persistent clinical suspicion, non-invasive 
imaging such as magnetic resonance cholangiopancreatography 
(MRCP) or endoscopic ultrasound (EUS) provides high diagnostic 
accuracy. Endoscopic retrograde cholangiopancreatography (ERCP) 
is now reserved mainly for therapeutic purposes due to its invasive 
nature and associated risks such as stone removal failure, pancreatitis, 
and bleeding [3].   In addition, bile duct stones often recur after 
treatment, signicantly impacting quality of life and health. 

Currently, CBD stones are treated through endoscopic retrograde 
cholangiopancreatography (ERCP), CBD exploration surgery both by 
laparoscopic and open technique, percutaneous transhepatic biliary 
drainage (PTBD), and sinus tract stone removal [4]. PTBD provides 
temporary biliary decompression in patients with obstructive jaundice 
but does not constitute a denitive curative treatment [5]. 

 Choledocholithiasis remains a common clinical problem encountered 
in hepatobiliary surgery, frequently necessitating surgical exploration 
of the common bile duct (CBD) when endoscopic clearance fails or is 

not feasible. Conventional common bile duct exploration and duct 
stone removal can lead to decreased quality of life, T-tube 
displacement, bile loss, electrolyte imbalance, and delayed recovery, 
all of which are related to T-tube complications [3]. laparoscopic 
common bile duct exploration (LCBDE) is increasingly used to treat 
CBD stones, offering favorable therapeutic outcomes [6].   With this 
advances in surgical technique and perioperative care the primary 
closure of the CBD following choledochotomy has increasingly 
replaced traditional T-tube drainage due to its association with reduced 
morbidity, shorter hospital stay, and avoidance of tube-related 
complications. . Consequently, for suitable patients, more physicians 
are inclined toward primary closure of the CBD.[7,8]

Surgical exploration of the common bile duct can be performed via 
several approaches, each selected based on stone location, ductal 
anatomy, and surgeon experience. Traditionally, choledochotomy can 
be accomplished through an open or laparoscopic approach, with the 
latter gaining preference due to its minimally invasive nature, reduced 
postoperative pain, and faster recovery. Within these approaches, the 
choledochotomy may be performed through a transductal incision 
directly over the stone, or less commonly via a transcystic route as it 
may be limited by cystic duct anatomy and stone characteristics.  [9]. 
Following stone extraction, restoration of ductal continuity is critical 
to prevent bile leak and stricture formation.

Primary closure following laparoscopic CBD exploration can avoid 
the limitations of an indwelling T-tube[10]; Retrospective studies have 
shown that primary closure following laparoscopic CBD exploration 
can shorten the hospital stay and reduce the development of 
postoperative complications [11, 12]. Two principal suturing 
techniques are commonly employed: continuous (running) sutures and 
interrupted sutures. Continuous suturing involves a single 
uninterrupted stitch along the incision, allowing rapid closure and 
uniform approximation of tissue edges, which may reduce operative 
time [13]. Interrupted sutures consist of individually tied stitches 
placed at separate points along the ductotomy, offering precise tension 
control at each site, potentially minimizing localized tissue stress, 
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though often requiring longer suturing time [14]. Retrospective studies 
comparing these techniques have demonstrated that continuous 
suturing can signicantly shorten operative and suturing time without 
increasing complication rates such as bile leakage or stricture 
formation [15,16]. Despite their widespread use, high-quality 
prospective data remain limited, and no clear consensus exists 
regarding the optimal suturing pattern for primary CBD closure 
[14–16]. 

Given the frequency of CBD exploration in hepatobiliary surgery, 
establishing the optimal suturing method is clinically relevant to 
reduce operative time, minimize postoperative complications, and 
improve patient recovery. Consequently, the present study has been 
designed to compare continuous and interrupted suturing techniques 
for primary closure of the common bile duct, evaluating operative 
efciency, postoperative outcomes, and complications.

Materials and Methods
Study Design and Setting
A prospective, comparative study was conducted , a total of 60 patients 
diagnosed with choledocholithiasis on ultrasonography (USG) were 
enrolled. After obtaining written informed consent, patients were 
equally allocated into two groups of 30 each:

Ÿ Group A (n = 30): Continuous suture closure of the common bile 
duct (CBD)

Ÿ Group B (n = 30): Interrupted suture closure of the CBD

Ethical Approval
Ÿ The study was approved by the Institutional Ethics Committee of 

_GMC Sangrur road, Patiala (IEC approval number: 
EC/NEW/INST/2023/PB/0383_). Written informed consent was 
obtained from all participants prior to enrollment. The study was 
conducted in accordance with the Declaration of Helsinki.

Inclusion and Exclusion Criteria
Inclusion Criteria:
Ÿ Patients aged >12 years with symptomatic CBD stones conrmed 

on USG.

Exclusion Criteria:
Ÿ Hemodynamically unstable patients
Ÿ Liver cirrhosis or severe cardiopulmonary comorbidities (e.g., 

COPD)
Ÿ Pregnancy
Ÿ Malignancy or suspected malignant biliary obstruction

Preoperative Evaluation

Ÿ All patients underwent a comprehensive preoperative workup, 
including detailed clinical evaluation, routine hematological and 
biochemical investigations, and imaging studies. Imaging 
included abdominal USG in all cases, with magnetic resonance 
cholangiopancreatography (MRCP) and contrast-enhanced CT 
(CECT) performed as indicated to delineate biliary anatomy, 
stone burden, and ductal morphology.

FIG 1

 Operative Procedure (figure 1)
All procedures were performed under general anesthesia.

Ÿ Laparoscopic CBD exploration: Standard port placement was 
employed. Choledochotomy was performed by giving a long 

incision over anterior surface of CBD at the level of cystic duct 
and bile duct junction, followed by stone extraction under direct 
visualization using choledochoscopy to conrm complete 
clearance.

Ÿ Open CBD exploration: A paramedian incision was used to access 
the CBD. A longitudinal choledochotomy was made, and stones 
were extracted using similar techniques to the laparoscopic 
approach. 

CBD Closure Techniques: figure 2
Ÿ Group A (Continuous suturing): The CBD was closed using 

absorbable 2-0 or 3-0 round-bodied Vicryl in a continuous, over-
and-overlocking running fashion, ensuring uniform tension along 
the incision.

Ÿ Group B (Interrupted suturing): The CBD was closed using simple 
interrupted sutures with absorbable 2-0 or 3-0 Vicryl, evenly 
spaced to minimize risk of local ischemia.

Following closure, bile leakage was assessed intraoperatively, a 
subhepatic drain was placed in all patients, and the abdominal incision 
was closed in layers.

FIG 2

Outcome Measures
To evaluate the efcacy and safety of each suturing technique, the 
following parameters were recorded:
Ÿ Total operative time
Ÿ Time required for CBD suturing
Ÿ Postoperative pain (using a standard pain scale)
Ÿ Incidence of bile leak
Ÿ Subhepatic drain output
Ÿ Preoperative and postoperative CBD diameter
Ÿ Total hospital stay

Patients were monitored postoperatively at standardized intervals: 2nd 
day, 3rd day, 1 week, and 1 month and 6 months. Clinical examination, 
laboratory tests, and imaging were performed as indicated to assess for 
complications, particularly bile leak or stricture formation.

Data Collection and Statistical Analysis
All clinical and operative data were systematically recorded in a 
structured proforma. Statistical analysis was performed using 
Microsoft Excel and appropriate statistical tests including Student's t-
test and chi-square test. A p-value <0.05 was considered statistically 
signicant.

RESULTS
Age and gender
The majority of patients in both groups belonged to the middle-to-
elderly age group. 

A female predominance was observed in both groups, consistent with 
the known epidemiology of gallstone disease. The two groups were 
otherwise comparable with respect to age and sex distribution.

Operative Time  
The mean total operative time was signicantly shorter in Group A 
(continuous suturing) compared to Group B (interrupted suturing). 
Group A had a mean operative time of 118.93 ± 7.65 minutes, whereas 
Group B required 128.20 ± 7.63 minutes. This difference was 
statistically signicant (p < 0.0001), indicating that continuous 
suturing was associated with improved operative efciency. As shown 
in the below tables 1 and 1.1
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Table1;

TABLE 1.1

Suturing Time 
The time required for CBD closure was signicantly lower in the 
continuous suturing group. In Group A, the mean suturing time was 
16.40 ± 1.94 minutes, compared to 19.50 ± 3.00 minutes in Group B. 
A greater proportion of patients in Group B required more than 20 
minutes for suturing (36.67% vs 3.33%). Statistical analysis conrmed 
a highly signicant difference between the two techniques (t = 4.753, p 
< 0.0001), demonstrating that continuous suturing is more time-
efcient than interrupted suturing. As shown in table 2 and 2.2

Table 2;

TABLE 2.2

Intraoperative Blood Loss
Intraoperative blood loss was marginally lower in the continuous 
suturing group; however, this difference was not statistically 
signicant.

Post-operative Pain 
Postoperative pain was assessed using the Visual Analogue Scale 
(VAS) shown in g 3 at 24 hours, 72 hours, and 1 week. Mean pain 
scores at 24 hours were 5.13 ± 1.10 in Group A and 5.67 ± 1.12 in 
Group B. At 72 hours, the scores were 3.27 ± 1.05 and 3.70 ± 0.70, 
respectively, while at 1 week they were 1.67 ± 0.71 in Group A and 1.97 
± 0.61 in Group B. Although pain scores were consistently lower in the 
continuous suturing group, the differences were not statistically 
signicant at any time point (p > 0.05). as shown in table 3

Table 3:
 

Drain Output 
Mean postoperative drain output at 24 hours was 89.17 ± 24.64 ml in 
Group A and 82.00 ± 14.54 ml in Group B. At 72 hours, drain output 
reduced to 52.83 ± 27.09 ml and 47.50 ± 21.60 ml, respectively. At 1 
week, mean drain output was 22.83 ± 18.27 ml in Group A and 15.67 ± 
12.23 ml in Group B. Although drain output was marginally higher in 
the continuous suturing group at all intervals, these differences were 
statistically non-signicant (p > 0.05). As shown in table 4

Table 4:
 

Post-operative Complications 
In Group A, postoperative bile leak and jaundice were observed in 3 
patients (10%), while 1 patient (3.33%) developed CBD narrowing. 
In Group B, bile leak and jaundice were noted in 1 patient (3.33%). 
No cases of peritonitis or pancreatitis were observed in either group. 
Overall complication rates were 10% in Group A and 3.33% in 
Group B, with the difference being statistically non-signicant (p = 
0.0703). As shown in table 5

Table :5
 

Post-operative CBD Diameter 
The mean postoperative CBD diameter was 12.86 ± 1.37 mm in Group 
A and 13.10 ± 1.34 mm in Group B. No statistically signicant 
difference was observed between the two groups (p = 0.4955). As 
shown in Table 6

Table 6
 

 INDIAN JOURNAL OF APPLIED RESEARCH 57

Volume - 16 | Issue - 08 | August - 2026 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

Duration of 
Surgery 
(in mins) 

Group A Group B 
Patients Percentage Patients Percentage 

100-110 mins 5 16.67% 0 0% 
111-120 mins 12 40% 6 20% 
121-130 mins 11 36.67% 12 40% 
>130 mins 2 6.67% 12 40% 
Total 30 100% 30 100% 
Mean± SD 118.93± 7.65 128.20± 7.63 
Range 104-133 114-143 
t-value 4.699 
p- Value < 0.0001 (HS) 

Suturing Time Group A Group B 
Patients Percentage Patients Percentage 

11-15 min 12 40% 1 3.33% 
16-20 min 17 56.67% 18 60% 
>20 min 1 3.33% 11 36.67% 
Total 30 100% 30 100% 
Mean±SD 16.40±1.94 19.50±3.00 
Range 13-21 15-15 
t-test 4.753 
p-value < 0.0001 (HS) 

Time 
interval 

Postsurgica
l pain 
(VAS) 

No. of 
patients 

Mean Std. 
Deviation 

95% CI t-test p- 
Value 

24 
hours 

Group A 30 5.13 1.10 -0.0337 
to 
1.1137

1.88
4 

0.064
6 
(NS) 

Group B 30 5.67 1.12 

72 
hours 

Group A 30 3.27 1.05 -0.0312 
to 
0.8912 

1.86
6 

0.067
1 
(NS) 

Group B 30 3.7 0.70 

1 week Group A 30 1.67 0.71 -0.0421 
to 
0.6421

1.75
5 

0.084
5 
(NS) 

Group B 30 1.97 0.61 

Time 
interval 

Amount 
in drain 

No. of 
patients 

Mean Std. 
Deviation 

95% 
CI 

t-
test 

p- 
Value 

24 hours Group 
A 

30 89.17 24.64 -17.625
9 to 
3.2859 

-
1.373 

0.1751 
(NS) 

Group 
B 

30 82.00 14.54 

72 hours Group 
A 

30 52.83 27.09 -17.992
2 to 
7.3322 

-
0.843 

0.4029 
(NS) 

Group 
B 

30 47.50 21.60 

1 week Group 
A 

30 22.83 18.27 -15.194
9 to 
0.8749 

-
1.784 

0.0797 
(NS) 

Group 
B 

30 15.67 12.23 

Complications Group A Group B 
Patients Percentage Patients Percentage 

Bile leak 3 10% 1 3.33% 
Jaundice 3 10% 1 3.33% 
Peritonitis 0 0% 0 0% 
CBD narrowing 1 3.33% 0 0% 
Pancreatitis 0 0% 0 0% 
p-value 0.0703 (NS) 

Post-operative 
CBD diameter (in 
mm) 

Group A Group B 

Patients Percentage Patients Percentage 

≤10 1 3.33% 1 3.33% 



Comparison of Pre- and Post-operative CBD Diameter 
Both groups demonstrated a mild increase in postoperative CBD 
diameter compared to preoperative measurements. However, the 
differences between pre- and post-operative diameters were 
statistically non-signicant in both Group A (p = 0.1860) and Group B 
(p = 0.0586). As shown in table 7

Table 7:

Hospital Stay 
The mean duration of hospital stay was 8.13 ± 1.04 days in Group A 
and 8.53 ± 1.33 days in Group B. Although hospital stay was 
marginally longer in the interrupted suturing group, the difference was 
not statistically signicant (p = 0.1995). As shown in table 8

Table 8:

DISCUSSION
Choledocholithiasis is a well-recognized complication of gallstone 
disease, affecting approximately 10–20% of patients with 
cholelithiasis and contributing signicantly to hepatobiliary morbidity 

[17-18]worldwide , With advances in minimally invasive surgery and 
perioperative care, primary closure of the common bile duct (CBD) 
following choledochotomy has increasingly replaced traditional T-
tube drainage owing to reduced morbidity, shorter hospital stay, and 

[18-20]avoidance of tube-related complications ,

However, the optimal suturing technique for primary CBD closure 
remains a subject of debate. The present study was undertaken to 
compare continuous and interrupted suturing techniques in terms of 
operative efciency and postoperative outcomes. The results of 
current study concluded that continuous suture technique for primary 
CBD repair in patients having choledocholithiasis is technically 
feasible and more time-efcient and is linked to lower post operative 
pain and shorter duration of stay in the hospital. But, the incidence of 
post operative complications although found non signicant like bile 
leakage, jaundice and CBD narrowing is more with continuous sutures 
than interrupted sutures. Thus, interrupted suture technique has a better 
safety prole than continuous group.

 Age Distribution
The study population predominantly comprised middle-aged and 
elderly patients, which is consistent with the known age-related 
increase in gallstone disease and its complications. There was no 
statistically signicant difference in age distribution between the 
continuous and interrupted suturing groups, conrming appropriate 
baseline comparability. Similar age proles have been reported by 

[14] [16]Yizhou Sun et al. , and Xiangdong Liu et al. , indicating that age is 
unlikely to act as a confounding factor in comparative analyses of CBD 
closure techniques.

Gender Distribution
Both groups demonstrated a marked female predominance, reecting 
the higher prevalence of gallstone disease among women. The gender 

distribution did not differ signicantly between the two groups, 
ensuring comparability for outcome assessment. These ndings are in 

 [21]concordance with those reported by Zhu Jie et al. ,, further 
supporting the representativeness of the study population.

Operative time
The mean operative duration was signicantly shorter in the 
continuous suturing group. Similar reductions in operative time with 
continuous closure have been reported by Xiangdong Liu et 

[13] [14] [22]al.(2018) , Yizhou Sun et al. (2025) , and Di Wu et al. (2022)  This 
advantage is likely related to fewer knot placements, reduced 
instrument handling, and a more streamlined suturing process.

Suturing time
The suturing time required for CBD closure alone was also 
signicantly shorter with continuous suturing. Comparable ndings 

[14]have been documented by Yizhou Sun et al(2025) ., Wai Lai et 
[23] [13]al.2023 , and Xiangdong Liu et al.(2018) , supporting the efciency 

of continuous closure. Reduced knot tying and uninterrupted suture 
progression contribute to this benet.

Intraoperative bleed
Intraoperative blood loss was comparable between the two groups, 
with no statistically signicant difference observed. Similar ndings 

 [23]  [14]have been reported by Wei Lai et al.  and Yizhou Sun et al. , who 
also found no signicant difference in blood loss between continuous 

 [24]and interrupted suturing techniques. Yang et al.   reported minimal 
blood loss during laparoscopic CBD exploration with primary closure. 
Although non-signicant, continuous suturing showed a trend toward 
lower blood loss, possibly due to reduced suturing time and tissue 
handling.

Post-operative pain
Postoperative pain scores were marginally lower in the continuous 
group at all assessed intervals, although the differences were not 
statistically signicant. While limited literature directly compares pain 
outcomes between suturing techniques, shorter operative duration and 
less tissue manipulation may account for this trend. Yizhou Sun et 

[14]al.(2025)  similarly reported improved postoperative quality-of-life 
scores with continuous suturing.

Post- operative complication
Overall postoperative complications were comparable between the 
two groups. However, bile leak and postoperative jaundice were 
observed more frequently in the continuous suturing group. Similar 

[14]trends have been reported by Xianhua Ma et al.2023 , who noted a 
slightly higher incidence of biliary leakage with continuous closure. 
Bile leak following primary duct closure may be related to uneven 
suture tension, needle-hole leakage, or friable duct walls. CBD 
narrowing was infrequent and clinically insignicant. No cases of 
peritonitis or pancreatitis were observed, consistent with prior reports.

Post-operative CBD diameter
Postoperative CBD diameter increased marginally in both groups 
without signicant intergroup differences, a nding comparable to that 

[14]reported by Xianhua Wu et al.2023  Duration of hospital stay was 
similar between groups, in agreement with earlier studies, indicating 
that suturing technique alone may not signicantly inuence overall 
recovery time.

In summary, continuous suturing offers advantages in operative 
efciency, whereas interrupted suturing may be associated with a 
lower incidence of bile-related complications. Both techniques are 
safe and effective when applied judiciously with meticulous surgical 
technique.

CONCLUSION
Primary closure of the common bile duct following exploration is a 
safe and effective alternative to T-tube drainage in patients with 
choledocholithiasis. We concluded that both continuous and 
interrupted suturing techniques are effective options for primary 
closure of the common bile duct following exploration in patients with 
choledocholithiasis. Continuous suturing was associated with 
improved operative efciency, reected by shorter operative and 
suturing times with hemostatic feature and comparable postoperative 
recovery parameters. However, a higher incidence of bile-related 
complications, including bile leak, postoperative jaundice, and ductal 
narrowing, was observed with continuous closure. In contrast, 
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>10 29 96.67% 29 96.67% 

Total 30 100% 30 100% 
Mean±SD 12.86±1.37 13.10±1.34 

Range 9.5-15.5 10-16 
t-test 0.686 

p-value 0.4955 (NS) 

Group A Group B 

Pre-operative CBD 
diameter 

12.36±1.52 12.42±1.39 

Post-operative CBD 
diameter 

12.86±1.37 13.10±1.34 

t-test 1.338 1.929 

p-value 0.1860 (NS) 0.0586 (NS) 

Duration of 
Hospital stay 

Group A Group B 

Patients Percentage Patients Percentage 

6-10 days 29 96.67% 28 93.33% 

>10 days 1 3.33% 2 6.67% 

Total 30 100% 30 100% 

Mean±SD 8.13±1.04 8.53±1.33 

Range 6-11 days 6-11 days 

t-test 1.298 

p- Value 0.1995 (NS) 



interrupted suturing, although more time-consuming, appeared to 
provide a more secure closure with a lower complication prole. No 
signicant differences were noted between the two techniques with 
respect to postoperative CBD diameter or drain output. These ndings 
suggest that while continuous suturing offers technical and time-
related advantages, interrupted suturing may be preferable in patients 
with fragile or narrow bile ducts. Selection of the suturing technique 
should therefore be individualized, guided by ductal characteristics, 
intraoperative ndings, and surgeon expertise.

Limitations:
The study had a small sample size, short duration, and region-specic 
data, limiting generalizability. Larger, multicentric studies are 
recommended for broader validation.
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