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Abstract:

Background: T-tube drainage was once the standard procedure following a surgical choledochotomy, however
some centers now prefer to primarily shut the common bile duct. The purpose of this study was to compare the
clinical results of primary closure with T-tube drainage after open choledocotomy and assess the safety of
primary closure for possible future usage.

Materials and Methods: The Department of General Surgery at the Central Indian Tertiary Care Medical
College and Hospital served as the study's site. Of the 35 patients in this trial, who ranged in age from 25 to 70,
15 (Group-A) had primary closure, and 20 (Group B) had T-tube implantation. Purposive, quasi-experimental,
non-probability sampling was employed. The main outcome measures were postoperative complications,
subhepatic drainage, operating time, and length of hospital stays. SPSS software was used to analyze the data. P
values below 0.05 were regarded as statistically significant.

Result: Patients in Group A spent an average of 4.11 days in the hospital, whereas those in Group B spent an
average of 6.20 days. The overall rate of complications in Group-A was 53.3%. No re-examination was required
in Group-A. Overall, Group B had 90% of the complications.

Conclusion: In India, primary closure of the common bile duct (CBD) is a safe and cost-effective substitute for
standard T-tube drainage following an open choledocotomy.
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Introduction

Choledocholithiasis (CDL) is the term used to
describe the development of stones in the common
bile duct (CBD). About 10 to 15% of people with
gallbladder stones have it, and studies show that 7—
15% of patients undergoing cholecystectomy (CC)
may experience CBD.[1,2] Usually, the gallbladder
(GB) is where these stones start before moving into
the central business district. CBD stones can be
removed in two ways: either via endoscopic
retrograde cholangio-pancreatography (ERCP) or
by surgery, either open or laparoscopic.

The most popular procedures nowadays are
Laparoscopic ~ Cholecystectomy (LCC) and
Laparoscopic =~ CBD  Exploration  (LCBDE;
singlestage), which have the benefits of a lower
rate of surgical failure, fewer surgeries required,
more economy, and a shorter hospital stay.[3-5]
When LCBDE has been performed using the
Transductal technique, T-tube drainage (TTD) has
been widely employed for CBD closure. Its
applications include Choledochoscope Excision
(CE) of residual stones, Postoperative
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Cholangiography (PC) when necessary, and Biliary
Tract Decompression (BTD) to prevent future bile
leakage (BL).[6] However, the use of a T-tube
often results in a wvariety of postoperative
complications, with a morbidity rate ranging from
4.4% to 16.4%.[7, 8] To circumvent the problems
linked to T-tubes, several surgeons advocate for the
exclusive use of Primary Duct Closure (PDC) or
PDC in conjunction with Internal or External
Biliary Drainage (IBD or EBD, respectively) for
CBD closure following LCBDE. Additionally, a
number of clinical trials and meta-analyses have
supported the use of PDC or PDC combined with
other biliary drainage (PDC+BD) techniques when
compared to the use of TTD; the former resulted in
lower postoperative morbidity and complications,
as well as a shorter hospital stay.[9, 10]

Although LCBDE is performed exclusively in
advanced tertiary care facilities, this study is
necessary as it remains uncertain whether TTD is
safer, more successful, and more practicable than
primary closure after laparoscopic exploration of
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the CBD in Indian contexts. LCBDE is performed
via precision equipment, a high-resolution camera,
or a combination of both, which are inserted into
the CBD usually via an incision. Consequently, in
CDL patients, we aimed to assess the safety,
efficacy, and feasibility of primary closure of the
CBD and TTD.

Material and Methods

Study Design: The Department of General Surgery
at the Central Indian tertiary care medical college
and hospital conducted this retrospective analysis.

Study Participants: A total of 35 CDL patients
participated in this study. All patients between the
ages of 25 and 70 who had clinically palpable CBD
stones, preoperative USG imaging signs of CBD
stones, or dilated CBD were included in the trial.
Patients with severe mental illness, suppurative
cholangitis, kidney failure, concurrent
cerebrovascular  diseases,  pancreatic = organ
pathology, and cancer were not included. Routine
tests such CBC, LFT, and KFT, X-ray chest, USG-
abdomen, ECG, and MRCP were used to evaluate
the patients' data before to surgery. Thirty-four of
the 35 patients had CC followed by CCL, flushed
with NS 0.9% concentration of CBD, and had no
distal CBD blockage. Based on the suggested
procedure, patients were divided into two groups:
15 patients in Group A underwent primary duct
closure (PDC), and 20 patients underwent T-tube
implantation (TTI). In Group A, T-tube insertion
was performed on 20 patients (57.2%) while
primary closure was performed on 15 patients
(42.8%). Vicryl 3-0 round body interrupted sutures
were used to repair the CBD. Patients in group B
had an implant of a 12/14 F T-tube. For seventy-
two hours, a sub-hepatic drain was used to monitor
any BL. On the tenth and fourteenth post-operative
days, respectively, T-Tube Cholangiograms (TTC)
and T-Tube Removal (TTR) were carried out.
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Statistical Evaluation: Purposive sampling was
non-probability and quasi-experimental. Operating
time, length of hospital stays, and postoperative
complications were the main outcome measures.
Microsoft Excel 2010 and the statistical program
SPSS version 21.0 for Windows were used to
analyze the data. The normal distribution was
tested using the Shapiro-Wilk test. Frequencies and
percentages representing categorical data were
compared using a chi square test. The t test, also
known as analysis of variance, was used to express
and compare the mean and standard deviation (SD)
of normally distributed data. P values below 0.05
were regarded as statistically significant.

Results

[Table 1] displays the participants' baseline clinical
and demographic data. The average age of the
patients was 48.59+11.429 years. The female to
male ratio was 2.5:1, meaning that there were more
female patients than male patients. Subhepatic
drainage persisted in Group B until the sixth
postoperative day, and the volume was much
greater (P<0.001) than in Group A, as [Table 2]
demonstrates. Group B (primary closure) patients
had a significantly higher mean operating time and
a significantly higher number of postoperative
complications (18), both of which are statistically
significant (P<0.001). In comparison to Group B,
the length of hospital stays, Drain Carry Time
(DCT), and Return to Normal Activity (RNA) were
all statistically substantially (P<0.001) shorter in
Group A [Table 3]. [Table 4] displayed the
postoperative issues in both groups. Only Group B
experienced some issues, such as T-tube blockage,
wound infection at the T-tube site, and BL
following T-tube removal. Because to the main
closure and T-tube avoidance in Group A, these
problems may be completely avoided. Group B
experienced other issues more frequently than
group A.

Table 1: Demographic and clinical baseline characteristics of the participants

Groups Sub-Groups Group A (n=15) Group B (n=20)
Primary closure T-Tube Insertion

Age Mean age (years) 48.39+12.629 48.74+10.769
Age groups | 25-40 04 (26.7%) 03 (15%)
(Years) 41-55 07 (46.7%) 12 (60%)

56-70 04 (26.6%) 05 (25.5%)
Gender Male 04 (26.7%) 06 (30%)

Female 11(73.3) 14 (70%)
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Table 2: Amount and Nature of Sub Hepatic Drainage during Postoperative Period

Post-operative Group A Group B P-value
days (Quantity in ml & Nature) (Quantity in ml & Nature)
Ist 98.69 + 23.31 (Bilious) 132.89 + 17.61 (Bilious) <0.001
2nd 58.61 + 18.69 (Bilious) 97.71 + 14.79 (Bilious) <0.001
31 27.09 + 6.39 (Serous) 65.49 = 12.71 (Bilious) <0.001
4th 13.59 £+ 1.21 (Serous) 43.77 = 9.89 (Serous) <0.001
5t Nil 22.71% 4.69 (Serous) -
6 Nil 12.69 & 1.21 (Serous) -
7t Nil Nil -

Table 3: Comparison of Postoperative Qutcomes Variables among Both the Groups
Parameters Group A Group B P-Value

(Primary closure) | (T-tube insertion)
Mean operating time (Minutes) 72.79+£541 90.01 +£10.49 <0.001
Mean duration of hospital stay (days) 4.12+1.09 6.21+1.79 <0.001
Number of patients with post-operative complication 08 18 <0.001
Return to normal activity (days) 12.86+1.18 18.81 +1.83 <0.001
Drain carried time (days) 3.89+1.81 6.49+£2.69 <0.001
Table 4: Comparison of Postoperative Complications among the Two Groups
Complications Group A (n=15) Group B (n=20) P-value
Primary closure T-Tube Insertion

Post-operative pyrexia 03 (20%) 04 (20%) <0.001
Cholangitis 0 01 (5%) <0.001
Septicemia 01 (6.7%) 02 (10%) <0.001
Wound infection 02 (13.3 %) 03 (15%) <0.001
T-tube site infection Nil 01 (5%) -
Drain tube site infection 02 (13.3%) 04 (20%) <0.001
Bile leak after T-tube removal Nil 02 (10%) -
T-tube blockage Nil 01 (5%) -
Discussion hospital stay was statistically much shorter than the

The distribution of males and females in our study
was comparable to that reported by Williams et al.
and Ambreen et al. [11,12] Two other
investigations, on the other hand, discovered a
statistically ~ insignificant  variation in the
distribution of sexes between the two groups. [13,
14] The PDC group needed less time to function
than the TTI group, according to the results of our
analysis, and the difference was statistically
significant. The length of time required for the T-
tube technique may be the cause of the TTI group's
lengthy operating time. The results were consistent
with previous meta-analyses [15,16] and a
comparative analysis. [17]

A recent systematic study [18] indicated that the
TTI group's operative length was statistically
significantly longer than that of the PDC and ABS
groups. The results did not align with that finding.
A significant issue is the postoperative hospital
stay, and a protracted stay is not advantageous to
the patient or the healthcare team. [16] According
to our data, the PDC group's hospital stay was
shorter than that of the TTI group.

Numerous studies [14, 15, 16, 17, 19] found
comparable results, showing that the PDC group's
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TTD group's. Numerous factors, including as a
shorter DCT, a faster RNA, and a lower analgesic
requirement for post-operative pain, may have
contributed to the PDC group's shorter hospital stay
in our study. When utilizing any technology,
patient safety is always the primary concern.
Nonetheless, using T-tubes is usually linked to a
higher chance of issues (10% - 15%).[20] The TTI
group experienced a significantly higher incidence
of complications than the PDC group, according to
our analysis of the combined outcomes of total
postoperative  issues. Along with  T-tube
difficulties, biliary issues like BL were prevalent,
as were other issues such wound infection,
septicemia, and cholangitis. The incidence of
postoperative complications in the TTI and PDC
groups did not differ significantly, according to
earlier studies.[21, 22]

There was a substantial difference in the incidence
of BL in the ABS group compared to the TTD
group, and a minor difference in the incidence of
BL in the PDC group compared to the TTI group,
according to another meta-analysis.[23] The DCT
in our investigation is reflected in the prevalence of
BL. In comparison to the TTI group, the PDC
group was noticeably shorter. Our results were
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consistent with earlier studies that concluded that
the PDC outperformed the TTI in terms of drain
carried time.[13, 19, 24, 25] Compared to the TTI
group, the PDC group's participants restarted RNA
about six days earlier.

This may have to do with less hospitalization, less
time spent carrying a drain, less time needed for
TTC and TTR, and less pain and analgesia
following surgery. The results for PDC and TTD
were consistent with earlier studies.[16, 26, 27] In
our investigation, the wound infection rate was
greater in the TTI group than in the PDC group.

This outcome is similar to that of Zhang et al. [14],
who found that 28.6% of T-tube-related issues were
found in patients who had primary repair,
compared to 11.1% in those who did not.

Limitation of the Current Study: The follow-up
for residual recurrent CBD calculi was prolonged;
our study was constrained by a limited sample size,
a single-center design, and an absence of
randomization.

Conclusion

In India, primary closure of the CBD after an open
choledochotomy is a safe and economical
alternative to conventional T-tube drainage for
RNA, BL, DCT, and postoperative complications.
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