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Choledocholithiasis is the second most common complication of 
cholelithiasis1 and causes non- malignant biliary obstruction.2 

These stones are identified in 10-15 % of patients undergoing 
surgery for symptomatic gallstone disease10,20. 

Traditionally CBD stones were diagnosed during intra-operative 
cholangiography. With the advancement in imaging techniques 
such as Ultrasonography, Magnetic Resonance 
Cholangiopancreatography (MRCP), Endoscopic retrograde 
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ABSTRACT 
 

Background: Choledocholithiasis is the second most common complication of cholelithiasis1 and causes non- malignant 

biliary obstruction.2 

Once CBD stones are confirmed, they were extracted out as early as possible to prevent complications. 

3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21 CBD stones can be removed by endoscopic retrograde cholangiopancreatography (ERCP), or 

surgically, by an open or laparoscopic method but Open exploration is the principal method practicing from 100 years. 5 

After choledochotomy, it can further be managed either by primary closure of CBD, by T-tube drainage or by primary closure 

with biliary stent insertion. 

Aim: To compare the post-operative outcomes in patients of choledocholithiasis with or without cholelithiasis who underwent 

open CBD exploration followed by T-tube insertion or biliary stent placement. 

Study design: This was randomized comparative study conducted on 24 diagnosed patients of choledocholithiasis with or 

without cholelithiasis in the Department of Surgery, Ajmal Khan Tibbiya College, F/O Unani Medicine AMU, Aligarh during 

January 2020 to October 2022. Patients were divided in two groups (Group A and Group B), each having 12 patients.  

Methods: selected patients in the study were underwent CBD exploration for choledocholithiasis. out of which 12 patients in 

Group A underwent CBD exploration followed by T-tube placement and 12 patients in Group B underwent biliary stent 

insertion after open CBD exploration. 

Result: There were 22 females and 2 males out of 24 patients enrolled in the study. Mean operating time was significantly less 

in biliary stent group as compared with T-tube group (50.17+6.534 & 59.08+7.179, ‘p’=0.0043 and ‘t’=3.182). duration of 

post-operative hospital stay was less in group B as compared with group A (7.167+1.850 & 16.08+1.929 where ‘p’= 0.001 and 

‘t’=11.56) which was statistically highly significant. wound infection was observed in 5 patients (41.6%) of T-tube group and 

3 patients (25%) of biliary stent group. There were no post-operative complications in our study in both the groups. 

Conclusion: primary closure with biliary stent is better than T-tube placement after common bile duct exploration in terms of 

operating time, post-operative hospital- stay, post-operative complications, patient’s satisfaction, quality of life and early return 

to normal activity. 
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Cholangiopancreatography (ERCP) and Endoscopic Ultrasound that 
allows more accurate methods for identifying CBD stones.10 
CBD stones will require surgical or endoscopic removal to relieve 
biliary obstruction and to prevent complications such as Biliary 
colic, obstructive jaundice, suppurative cholangitis and 
Pancreatitis.10 

CBD stones can be removed by endoscopic retrograde 
cholangiopancreatography (ERCP), or surgically, by an open or 
laparoscopic method3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21 
Open exploration was the principal method practicing from 100 
years. Many surgeons still performing this procedure because lack 
of skilled and experienced laparoscopic surgeons and 
unavailability of the equipments.5 

 After choledocholithotomy, it can further manage either by 
primary closure of CBD, or by T-tube drainage or by primary 
closure with biliary stent insertion. 
In our study we assess the efficacy, safety and post-operative 
outcomes in patients of choledocholithiasis undergoing 
choledocholithotomy followed by T-tube placement or biliary 
stent placement . 
Materials and Methods 
It is a randomized interventional clinical and comparative study 
carried out in the department of surgery, Ajmal Khan Tibbiya 
College, AMU, Aligarh entitled ‘‘Comparative study between T-
tube versus antegrade stenting of CBD after open CBD 
exploration for choledocholithiasis’’ during January 2020 to 
October 2022. There were 24 Patients enrolled in the study who 
randomly divided into two groups.  

• Group A (12 patient) received T-tube after open CBD 
exploration for choledocholithiasis. 

• Group B (12 patients) received CBD stent after open 
CBD exploration for choledocholithiasis. 

Patients were evaluated on the basis of history, clinical features 
(Pain,jaundice, fever,nausea/vomiting) physical examination 
(icterus, tenderness, guarding &rigidity, palpable lump) and 
biochemical (Hemogram, RBS, LFT, RFT, Triple Test, BT, CT) as 
well as radiological parameters ( X-ray chest, USG abdomen, 
MRCP, ERCP etc). and then selected for the procedure according 
to the inclusion and exclusion criteria of the study. 

• Inclusion criteria: Patients age >18 years, Patients with 
either gender, Hyperbilirubinemia in presence of 
gallstone disease, patients of cholelithiasis with 
choledocholithiasis or choledocholithiasis alone and 
confirmed by USG, ERCP, MRCP, CBD diameter >/=8 mm, 
Patients willing to enroll in the study. 

• Exclusion criteria: Patients <18 years, Patients with 
cholangitis, pancreatitis, pancreatic pathology causing 
jaundice, renal failure, malignancy and evidence of 
ampullary obstruction, Bile duct stenosis. 

All the selected patient underwent open choledocholithotomy 
with or without cholecystectomy and decision were taken 
randomly per-operatively for T-tube or biliary stent placement. 
Sub hepatic drain was placed in all patients for 24-48 hours. 
Patient were evaluated on the basis of post-operative assessment 
including pain, fever, vomiting, tachycardia, hypotension, 
icterus, bile duct injury, biliary leakage, T-tube dislodgement, 
pancreatitis, cholangitis, retained CBD stones, wound infection, 
duration of hospital stay, re admission and re operation were 
observed and recorded. 
T-tube was removed following T-tube cholangiography 2 weeks 
after surgery where as biliary stent was removed endoscopically 
after 4 to 6 weeks. 
LFT and USG abdomen was done to rule out post-operative 
jaundice and any retained stone in CBD respectively. 
All the patients of both groups follow up post-operatively after 2 
weeks, 4 weeks and 3 months. 

I.OBSERVATION AND RESULT  
This was randomized comparative study conducted on 24 
diagnosed patients of choledocholithiasis with or without 
cholelithiasis in the department of Surgery, Ajmal Khan Tibbiya 
College, F/O Unani Medicine AMU, Aligarh during January 2020 to 
October 2022. Patients were divided in two groups (Group A and 
Group B), each having 12 patients.  

Out of which 12 patients in Group A underwent CBD exploration 
followed by T-tube placement and 12 patients in Group B 
underwent biliary stent placement after open CBD exploration for 
choledocholithiasis. 
It was observed in our study that female patient in both groups 
were more as compared to male patient 22 females and 2 males 
out of 24 patients enrolled in the study. 
Pre-operative complaints was abdominal pain at right 
hypochondriac region which was present in all patients (100%) of 
both the groups. Jaundice was present in 4 patients (33.3%) of 
each groups. Fever was present in 1 patient (8.3%) of group A and 
2 patients (16.6%) of group B.  
Vomiting was present in 4 patients (33.3%) of group A and 5 
patients (41.66%) of group B.  
Pre-operative signs were tenderness was present in 4 patients 
(33.3%) in group A and 2 patients (16.66%) in Group B. Guarding 
and rigidity was present in 1 patient (8.3%) of each group. 
Palpable lump was present in 1 patient (8.3%) of group A and 0 
(0%) in group B. 
The mean of total bilirubin before surgery was 2.599 mg/dl in 
patients of Group A which reduced to 1.226 mg/dl after surgery 
with ‘t’= 1.537, ‘p’= 0.1526, which shows non -significant 
difference. While in Group B, mean of total bilirubin pre-
operatively was 1.568 mg/dl that reduced to 0.8958 mg/dl post-
operatively with t=1.727, p=0.1121 which also shows non-
significant difference, liver enzymes also show non-significant 
difference in both groups. 
On post-operative assessment, we found epigastric pain were 
present in 6 patients (50%) of Group A and 4 patients (33.3%) of 
group B. Vomiting in 7 patients (58.3%) of Group A and 2 patients 
(16.6%) in Group B. Fever was present in 3 patients (25%) of Group 
A and no patient in Group B 
Operating time in (Group A Mean±SD 59.08±7.179 , Group B 

Mean±SD 
50.17±6.534 where ‘p’= 0.0043, ‘t’= 3.182) which shows 
significant difference between both the groups. the mean 
duration of post-operative hospital stay in (group A Mean±SD 
16.08±1.929, group B Mean±SD7.167±1.850 where ‘p’= 
<0.0001,‘t’=11.56) which shows significant difference between 
both the group. 
No patient in our study were experienced post-operative 
complications (CBD injury, Cholangitis, pancreatitis, biliary 
leakage, bile duct stenosis) in both the groups. 
Wound infection was observed in 5 patients (41.6%) of T-tube 
group and 3 patients (25%) of biliary stent group. 
T-tube was removed following post-operative T-tube 
cholangiography after 2 weeks  
CBD stent was removed endoscopically after 4-6 weeks.  

 
In the laparoscopic era, laparoscopic common bile duct 
exploration (LCBDE) is a cost effective, efficient and minimally 
invasive method for treating choledocholithiasis22. But due to lack 
of experience in laparoscopic surgery and skilled endoscopists and 
unavailability of equipments in small hospitals, open surgery is 
still a treatment of choice5.  
After open CBD exploration, it can further manage either by 
primary closure of CBD, by T-tube drainage or by primary closure 
with biliary stent placement10 
 Hence the present study was designed to evaluate the feasibility, 
safety, efficacy and post-operative outcomes of primary closure 
over CBD stent in comparison to T-tube placement after open CBD 
exploration in patients of choledocholithiasis. To achieve this 
purpose, a randomized study was carried out in the department 
of Surgery, Ajmal khan Tibbiya College and Hospital, Aligarh 
Muslim University, Aligarh.  
24 Patients were included in the study and were divided into two 
groups, Group A (T-tube insertion, n=12) and Group B (stent 
placement, n=12) 
Our study reveals that female patients dominate as only one male 
patient were enrolled in each group. 
According to Schwartz’s Principles of Surgery, gallstone disease is 
three times more common in women than men.23 

In our study we observed that the liver function test is improved 
more quickly in patients of biliary stent group as compared to T-

DISCUSSION 



 
627 

tube group as mentioned in many studies. The significant 
difference   was reported by Abd El Wahab A.E et. Al3 and 
Ambreen M et al5 with p value 0.003 and 0.01 respectively.  
In our study, it was statistically proved that biliary stent requires 
less operative time than T-tube placement (mean Group A  59.08 
min, Group B 50.17 min) Yeshwant Ganpatrao K et al22 reported 
the mean operating time (105min in biliary stent , 124 min in T-
tube drainage), Gyalpo M et al10 noted mean operating time in 
(stent group  121.6 min and 136.2 min in T-tube group). We infer 
from the above observations that placement of T-tube 
significantly affects the operating time. The operating time for 
primary closure over a stent was better in our study than Gyalpo 
M et al10(121.6min), Kim and Lee16 (mean 188.3 minutes), 
Swamygowda et al19(average 146 minutes), Yeshwant Ganpatrao 
K et al22 (mean 105 minutes). 
On the basis of post-operative assessment, we found in our study 
that epigastric pain was present in 6 patients (50%) of group A and 
4 patients (33.3%) in group B. Vomiting in 7 patients (58.3%) of 
group A and 2 patients (16.6%) in group B. Fever was present in 3 
patients (25%) of group A and no patient in biliary stent group. 
Icterus was present in 3 patients (16.6%) and 1 patient (8.3%) of 
group A and group B respectively. Tachycardia and hypotension 
were absent in both the groups. 
Gyalpo T10 reported post-operative pain and vomiting present in 
1(5%) patient of stent group and 3(15%) patients in T-tube group 
which is less than our study. Abd El Wahab A.E et al3 reported 1 
patient had post-operative jaundice in T-tube group while no 
patient in stent group developed jaundice. On comparing post-
operative clinical parameters which was mentioned above implies 
that patient in CBD stent group developed less symptoms as 
compared to T-tube group.  
In our study mean duration of post-operative hospital stay (group 
A 16.08 days, group B 7.16 day ‘p’= <0.0001). Gyalpo T et al10 
reported post-operative hospital stay (7.05 days for stent group 
and 9.5 days in T-tube group). Abd El Wahab A.E et al3 reported 
post-hospital stay (stent Group 6.40 days, T-tube Group 22.80 
days) Ahmad omar M et al18 reported (3.9 days in T-tube and 2.9 
days in biliary stent group), Xiao LK24 reported (5.62 days in stent 
group ,7.79days in t-tube group). Sunil kumar A et al25 reported 
(7.63days in stent group, 13.6 days in T-tube group). Yeshwant 
ganpatrao K22 (7 days in stent group and 10 days in T-tube group). 
Amit jain et al26 reported (5 days in stent group , 8 days in T-tube 
group). Perez G et al27 reported (6.8 days in T-tube group and 5.2 
days in biliary stent group). Kim E.K et al16, Nathonson L.K et al28, 
Isla A.M et al12 also reported short hospital stay in biliary stent 
group as compared with T-tube group. 
The shorter hospital stay for the biliary stent group in our study 
may be attributed to many factors as less postoperative pain and 
analgesia requirement, less postoperative complications, faster 
return to normal bilirubin level, rapid return to normal activity.  
No patient in our study were experienced post-operative 
complications (CBD injury, Cholangitis, pancreatitis, biliary 
leakage, bile duct stenosis) in both the groups. Abd El Wahab et 
al3 reported post-operative complications (50% in T-tube group 
while no complication is stent group). Sunil kumar A et al25 
reported overall post-operative complications was 20% in biliary 
stent verses 50% in T-tube group. Amit jain et al26 reported post-
operative biliary leakage in two patients (6.6%) of T-tube group 
and one patient (3.3%) of stent group. Swamygowda et al19 
observed post-operative complications (one in stent and six 
patients in T-tube). Xu Y et al21 and Mir I.S et al29 reported one 
patient of biliary leakage in T-tube group while no patient in stent 
group. 
Khalaf A.M et al15 observed post-operative complications higher in 
T-tube group which includes acute pancreatitis (two patients), 
cholangitis (two patients) and in one case accidental displacement 
of T-tube was noticed while only one patient in biliary stent group 
presented biliary peritonitis immediately after operation. Lyon M 
et al17 reported biliary leakage (11.2% in T-tube, 0% in biliary stent 
group). ). Prez G et al27 reported (30% in T-tube, 13% in stent 
group). From the above comparisons we refrain that post-
operative complications were less in stent group as compared with 
T-tube group. 
In present study, wound infection were observed in 5 patients 
(41.6%) of T-tube group and 3 patients (25%) of biliary stent group. 

Wound infection reported in other studies Hesham A.R11 (reported 
26.6% in T-tube, 13.3% in stent), Gyalpo T10 reported (40 % in T-
tube, 5% in biliary stent), Qaiser Jalal14 (reported 22% in stent 
placement patients) which is similar to our study. Swamygowda19 
reported (9% in biliary stent and 13% in T-tube) which is less than 
our study. Gyalpo T et al10 reported T-tube site infection in 3 
patients (15%) and Perez G27 reported two patients of T-tube tract 
infection which is more than our study in which only one patient 
experienced T-tube site infection and no patient experienced T-
tube tract infection. 
In our study, there is no need of readmission and reoperation in 
both groups. Our study in terms of re-admission and re-operation 
is better than Omar MA18 reported (readmission: 3 in T-tube, 0 in 
Stent group), Gyalpo T10 reported (readmission: 1(5%) in stent, 4 
(20%) in T-tube group), Qaiser jalal14 reported four patients (18%) 
required re-admission in stent placement patients. Swamygowda19 
reported (readmission: one in T-tube, no in biliary stent, re-
operation: one in T-tube, no in biliary stent). Khalaf AM15 reported 
re-operation required in one patient of biliary stent group while 
no patient required re-operation in T-tube group. Perez G27 
reported (re-admission: 3 patients (7%) in T-tube, 2 patients 
(5.4%) in biliary stent). Nathonson LK28 reported 4 patients (9.7%) 
required re-operation in choledochotomy group while 2 patients 
(4.4%) in ERCP group require re-operation.  

Common bile duct stones require extraction to avoid 
complications. There is no evidence given in the literature that 
one procedure is superior to other. It was observed in our study 
that primary closure over biliary stent is better than T-tube 
placement after common biles duct exploration in terms of 
operating time, post-operative hospital stay, post-operative 
complications, patients satisfaction, quality of life, early return 
to normal activity. 

  
 

• Hua, J., Lin, S., Qian, D., He, Z., Zhang, T., & Song, Z. 
(2015). Primary closure and rate of bile leak following 
laparoscopic common bile duct exploration via 
choledochotomy. Digestive Surgery, 32(1), 1-8. 

• Yu, M., Xue, H., Shen, Q., Zhang, X., Li, K., Jia, M., ... 
& Xu, J. (2017). Primary closure following laparoscopic 
common bile duct exploration combined with 
intraoperative choledochoscopy and DJ tube drainage 
for treating choledocholithiasis. Medical science 
monitor: international medical journal of experimental 
and clinical research, 23, 4500. 

• Abd El Wahab, A. E., & Khalil, O. O. (2022). 
Comparative study between primary common bile duct 
repair with internal stent insertion versus t-tube 
drainage after common bile duct exploration. Al-Azhar 
International Medical Journal, 3(1), 107-111. 

• Abdelkader AM, Zidan AM, Younis MT. Temporary CBD 
stenting with a nelaton tube is a more practical and 
safer option than T-tube drainage after conventional 
CBD exploration for choledocholithiasis. HPB Surgery. 
2018. 

• Ambreen, M., Shaikh, A. R., Jamal, A., Qureshi, J. N., 
Dalwani, A. G., & Memon, M. M. (2009). Primary closure 
versus T-tube drainage after open 
choledochotomy. Asian Journal of Surgery, 32(1), 21-
25. 

• Bandyopadhyay, S. K., Khanna, S., Sen, B., & Tantia, O. 
(2007). Antegrade common bile duct (CBD) stenting 
after laparoscopic CBD exploration. Journal of minimal 
access surgery, 3(1), 19. 

• Barband, A., Kakaei, F., Ghojazadeh, M., Khamneh, A. 
C., Khamneh, M. C., & Zarrintan, S. (2015). Comparison 
between primary closure and T-tube drainage after 
open choledocotomy. Advances in Bioscience and 
Clinical Medicine, 3(4), 23-28. 

• Bashir A, Jeelani S, Zaffar S. Laparoscopic common bile 
duct exploration with primary closure over an ante-

CONCLUSION 

REFERENCES 



 
628 

grade biliary stent-our experience. Int Surg J 
2021;8:2093-7 

• Gurusamy, K. S., Koti, R., & Davidson, B. R. (2013). T-
tube drainage versus primary closure after laparoscopic 
common bile duct exploration. Cochrane Database of 
Systematic Reviews, (6). 

• Gyalpo T, Akram M, Dolma K, Azad TP. A Comparative 
Study of T-tube versus Ante grade Stenting of CBD after 
Open CBD Exploration for Choledocholithiasis. Journal 
of Medical Science And clinical Research. 2018;6:436-
5. 

• Hassan AM, Mohammed AQ, Shawky MA. Common bile 
duct exploration with transpapillary stenting versus T-
tube drainage for management of irretrievable common 
bile duct stones. Al-Azhar Assiut Medical Journal. 2017 
Apr 1;15(2):117. 

• Isla AM, Griniatsos J, Karvounis E, Arbuckle JD. 
Advantages of laparoscopic stented choledochorrhaphy 
over T-tube placement. Journal of British Surgery. 2004 
Jul;91(7):862-6. 

• Jain, A., & Khan, I. H. Comparison of billiary stenting 
with t-tube drainage as a method of decompression in 
cases of open common bile duct exploration: A 
Randomized control trial. 

• Jalal, Q., Forouzanfar, A., Bhatt, A., Al-Mukhtar, A., 
Gardner-Thorpe, J., & Majeed, A. W. (2018). Case series 
of ante-grade biliary stenting: An option during bile 
duct exploration. International Journal of Surgery 
Open, 10, 10-14. 

• Khalaf, A. M (2015).Comparison between primary 
closures of bile duct with biliary stent versus external 
biliary drainage for treatment of irretrievable common 
bile duct stone. 

• Kim EK, Lee SK. Laparoscopic treatment of 
choledocholithiasis using modified biliary stents. 
Surgical Endoscopy And Other Interventional 
Techniques. 2004 Feb;18:303-6. 

• Lyon M, Menon S, Jain A, Kumar H. Use of biliary stent 
in laparoscopic common bile duct exploration. Surgical 
Endoscopy. 2015 May;29(5):1094-8. 

• Omar MA, Redwan AA, Alansary MN. Comparative study 
of three common bile duct closure techniques after 
choledocholithotomy: safety and efficacy. Langenbecks 
Arch Surg. 2022 Aug;407(5):1805-1815. doi: 
10.1007/s00423-022-02597-3. Epub 2022 Jul 4. PMID: 
35786738; PMCID: PMC9399200. 

• Swamygowda, N. N., Setty, B. N., Govindaiah, S. K., 
Subramanian, K., Giriyappa, V. H., Nanjegowda, V. B., 
& Karlwad, S. K. G. (2017). Primary Closure Of Cbd With 
Antegrade Stenting For Choledocholithiasis. Journal Of 
Evolution Of Medical And Dental Sciences-Jemds, 6(48), 
3681-3685. 

• Townsend M C. Sabiston textbook of surgery. The 
biological basis of modern surgical practice. Elsevier; 
21st edition.2022: 1489-1491.  

• Xu Y, Dong C, Ma K, Long F, Jiang K, Shao P, Liang R, 
Wang L. Spontaneously removed biliary stent drainage 
versus T-tube drainage after laparoscopic common bile 
duct exploration. Medicine. 2016 Sep;95(39). 

• Kale Y.G.  common bile duct exploration by 
laparoscopy: stent drainage verses T-tube drainage. 
ejpmr, 2017,4(3), 628-631. 

• Brunicardi FC et al, Schwartz’s principles of surgery. 
McGraw Hill Companies 10th ed.PP.1317-1321. 

• Xiao LK, Xiang JF, Wu K, Fu X, Zheng MY, Song XX, Xie 
W. The reasonable drainage option after laparoscopic 
common bile duct exploration for the treatment of 
choledocholithiasis. Clinics and research in hepatology 
and gastroenterology. 2018 Dec 1;42(6):564-9. 

• Sunil Kumar Agarwal, Pratik J Khandal. A comparative 
study of choledochorraphy (primary repair) versus T-
tube 

• Jain, A., & Khan, I. H. Comparison of billiary stenting 
with t-tube drainage as a method of decompression in 
cases of open common bile duct exploration: A 
Randomized control trial. 

• Pérez, G., Escalona, A., Jarufe, N., Ibáñez, L., Viviani, 
P., García, C., ... & Salvadó, J. (2005). Prospective 
randomized study of T-tube versus biliary stent for 
common bile duct decompression after open 
choledocotomy. World journal of surgery, 29, 869-872. 

• Nathanson, L. K., O'Rourke, N. A., Martin, I. J., Fielding, 
G. A., Cowen, A. E., Roberts, R. K., ... & Devereux, B. 
M. (2005). Postoperative ERCP versus laparoscopic 
choledochotomy for clearance of selected bile duct 
calculi: a randomized trial. Annals of surgery, 242(2), 
188. 

• Mir IS, Hajini MF, Rashid T, Sheikh VM, Bhat SN. 
Laparoscopic management of common bile duct stones: 
Stent Vs T-tube drainage. Archives of International 
Surgery. 2016 Apr 1;6(2):90. 

 

 

  


