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Background: Laparoscopic transcystic common bile duct exploration (LTCBDE) is the minimally
traumatic surgical method for the treatment of choledocholithiasis secondary to cholecystolithiasis
with dilated common bile duct (CBD). However, no report exists concerning L'CBDE in patients
with nondilated CBD. The purpose of this study was thus to explore the safety, efficacy, and feasibility
of LTCBDE in patients with choledocholithiasis secondary to cholecystolithiasis with nondilatation of
the CBD.

Methods: We retrospectively analyzed 47 patients with choledocholithiasis secondary to cholecystolithiasis
who were treated with LTCBDE at the Second Affiliated Hospital of Nanchang University from January
2017 to August 2021 (all the patients had undergone endoscopic retrograde cholangio-pancreatography
treatment, but this failed due to various reasons). Clinical data on disease characteristics, methods for cystic
duct incision and CBD stone extraction, and surgical outcomes were collected and reviewed. Each patient
was followed up for more than 3 months.

Results: There were 47 patients in this study, including 21 females and 26 males, with their ages ranging
from 15 to 82 years (51x15 years). All patients were treated with surgery, and the CBD stones were removed
successfully. Among these patients, 45 underwent LTCBDE for the removal of stones in the CBD, with
failure occurring in 2 patients who then accepted laparoscopic common bile duct stone removal (LCBDE)
+ T tube drainage. The diameter of the cystic duct was 0.30-0.73 cm (0.60+0.07 cm), the diameter of
the CBD was 0.60-0.80 cm (0.73+0.05 cm), the operation time was 75-220 minutes (15933 minutes),
and the postoperative hospital stay was 2-13 days (6+2 days). None of the patients experience any serious
postoperative complications, and all were discharged safely. During the follow-up, no postoperative biliary
stenosis, bile leakage, or other complications occurred.

Conclusions: LT'CBDE is feasible to treat patients with choledocholithiasis secondary to cholecystolithiasis
with nondilatation of the CBD. This choice of treatment plan reduces the length of hospital stay and the
occurrence of postoperative complications. However, it is recommended that this be attempted on the basis

of the experience of LT'CBDE with dilated CBD.

Keywords: Laparoscopic transcystic common bile duct exploration (LTCBDE); transcystic; cystic duct incision;
common bile duct (CBD)
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Introduction

Choledocholithiasis secondary to cholecystolithiasis is a
common clinical disease, and its incidence in patients with
cholecystolithiasis is about 10-15% (1,2). It can lead to
serious complications, such as acute obstructive suppurative
cholangitis (AOSC), biliary septic shock, and acute
biliary pancreatitis (ABP), among others. These diseases
seriously threaten the health of patients and can even be
life-threatening (3). There are many treatments for this
disease, including choledocholithotomy + cholecystectomy,
laparoscopic choledocholithotomy (LCBDE) + T tube
drainage + laparoscopic cholecystectomy (LC), LCBDE
+ stage I suture + LC, endoscopic retrograde cholangio-
pancreatography (ERCP) + LC, and laparoscopic
cholecystectomy through the common bile duct (LTCBDE)
+LC (4-8).

With the advancement of technology, the practice of
open choledocholithotomy + cholecystectomy has gradually
decreased, and the number of LCBDE procedure has
gradually risen (9,10). After LCBDE, a T tube or stage I
suture can be placed according to the situation. Placing
a T tube after LCBDE is a safe method and can prevent
many postoperative complications and the occurrence
of postoperative bile leakage, while being conducive to
the treatment of postoperative residual stones and the
recovery of liver function after surgery (11). However,
its shortcomings are also obvious. These include the
inconvenience of the for the patient of carrying the T tube
for an extended period and the impact of the loss of Na+
on the patient’s internal environment (11-13). ERCP +
LC is a step-by-step method that was developed to treat
Choledocholithiasis secondary to cholecystolithiasis. In
this procedure, ERCP is first performed to the remove
stones in the common bile duct (CBD), after which LC is
applied. ERCP is a less traumatic method of stone removal,
but it requires incising the duodenal papillary sphincter,
which makes it possible for some patients to develop
reflux cholangitis, with a small portion of patients needing
to undergo bile duct-jejunum Roux-en-Y anastomosis
to solve this problem (14). LI'CBDE + LC is the most
physiologically ideal surgical procedure. It inserts the
choledochoscope through the cystic duct to remove the
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stones in the CBD, and then simultaneously ligates the
stump of the cystic duct and removes the gallbladder. This
not only avoids the major trauma of CBD incision, but
also avoids the necessity of long-term T tube use post-
operation and protects the integrity of duodenal papillary
sphincter function (8). However, operations using this
technology are relatively difficult, which restricts this
methods popularization and application. The most
challenging aspect of this technique is inserting the
choledochoscope into the CBD through the cystic duct.
Previous articles published by our team proposed 3 ways
to insert the choledochoscope into the CBD through the
cystic duct (15,16). For patients with dilated cystic duct,
we directly incise the cystic duct transversely, and thus the
choledochoscope can easily enter the CBD. For patients
with thinner cystic duct, we complete a T-shaped incision
of the cystic duct or a microincision at the cystic duct-
CBD confluence to solve this technical problem (16). In
applying the abovementioned methods, we can successfully
perform LTBCDE in most patients. If we fail to enter
the CBD through the cystic duct after repeated attempts
during the operation, we can change the operation
strategy and use LCBDE + LC. Currently, this technology
has been reported and applied in multiple medical centers,
benefiting many patients (8,15,17-19).

However, we frequently encounter patients whose CBD
is not dilated during the operation, and undoubtedly, ERCP
+ LC should be the first choice for these patients (20).
However, due to some patients having previously undergone
Billroth-II or Roux-en-Y gastric surgery, the presence
of duodenal papillary diverticulum, patient intolerance,
or operator or technical difficulties, among other issues,
ERCP may fail, thus making the treatment of these patients
extremely problematic. If we incise CBD in this situation,
it may cause the stenosis of the CBD after the operation, or
result in a major quality of life reduction due to the long-term
use of a T tube to support the CBD (21-23). Consequently,
we speculated whether the application of LI'CBDE + LC
could solve this issue.

We thus conducted a retrospective study of LI'CBDE +
LC in patients with nondilated CBD, aiming to explore its
safety, efficacy, and feasibility. We conducted this study on
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the basis of the relative maturity of LT'CBDE and patients
with ERCP failure.

We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-3609).

Methods
Patients

From January 2017 to August 2021, 47 patients underwent
LTCBDE + LC at the Second Affiliated Hospital of
Nanchang University. All were considered for ERCP before
surgery, but failed for the following reason: previously
Billroth-II or Roux-en-Y gastric surgery, presence of
duodenal papillary diverticulum, patient intolerance,
operator technical issues, or other reasons. Preoperative
diagnosis was based on clinical features, laboratory
examinations, and imaging examination results. These
included the patient experiencing right upper abdomen
pain and jaundice, with laboratory examinations indicating
abnormal liver function, and magnetic resonance imaging
(MRI) + magnetic resonance cholangiopancreatography
(MRCP) indicating CBD stones and gallbladder stones. In
this group of patients, the diameter of the cystic duct was
>0.30 cm, and the diameter of the CBD was 0.6-0.80 cm
(1able 1). This study excluded patients with intrahepatic bile
duct stones or Mirizzi syndrome, and those suspected for
cholangiocarcinoma.

Clinical data

The clinical data examined in this study included the
patient’s demographic characteristics [i.e., age, sex, American
Society of Anesthesiologists (ASA) class, laboratory tests,
imaging data, and reasons for ERCP failure], patient disease
characteristics (i.e., diameter of cystic duct and CBD)
(Table 1), and the results of the operation (i.e., cystic duct
incision, stone removal method, management of the cystic
duct stump, operation duration, and postoperative adverse
events; Table 2). MRCP was used to evaluate the anatomy
of the bile duct and the number of stones before operation.
All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). The study was approved by
the Ethics Committee of the Second Affiliated Hospital of
Nanchang University (No. 2016126) and informed consent
was taken from all the patients.
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LTCBDE operative techniques

The LTCBDE operative techniques relevant to this study are
described below. The patient was placed in a supine position
with head and left side tilted 15°. After general anesthesia,
CO, pneumoperitoneum was established. We used the 4-hole
method for the operation: the laparoscopic observation hole
was located below the umbilicus, and a 30° angle laparoscope
was inserted; a 12-mm trocar was placed under the xiphoid
process as the main operation hole, and a 5-mm trocar was
placed 5 cm below the midclavicular line on the right side;
another 5-mm trocar was placed 8 cm below the anterior
axillary line and the costal margin as an auxiliary operation
hole, and the pressure of the pneumoperitoneum was
maintained at 12-14 mmHg (Figure 1).

We have previously described the LTCBDE operative
steps (16). The adipose tissue in the Calot triangle is
carefully dissected and removed, and the cystic artery is
clipped and cut off using absorbable clips. The proximal
end of the cystic duct is clamped to prevent the stones
and bile from flowing out of the gallbladder. The duct-
CBD confluence of the cystic is clearly exposed, and there
is no fatty tissue. We select different cystic duct incision
methods according to the diameter of the cystic duct and
the size of the stones in the CBD. Generally, we first incise
the anterior wall of the cystic duct transversely and directly
attempt to enter the choledochoscope into the CBD when
the diameter of the cystic duct is >5 mm (Figure 2A). If the
diameter of the cystic duct is <5 mm, we insert a support
tube into the cystic duct under the guidance of the support
tube. A T-shaped incision is then made on the anterior
wall of the cystic duct, and the choledochoscope is inserted
(Figure 2B). If the choledochoscope still cannot enter the
CBD, the cystic duct-CBD confluence is incised slightly
and then the choledochoscope is inserted (Figure 2C).

The 5-mm choledochoscope enters the CBD from the
trocar under the xiphoid process through the cystic duct,
and the CBD stones are directly exposed. CBD stones
are usually removed through the cystic duct using a wire
basket (Figure 34). If the CBD stones cannot be removed
by the above method, laser lithotripsy is used (Figure 3B).
After removing the stones, we need to check the CBD
and intrahepatic bile ducts 2-3 times to ensure that all
of the stones have been removed. The number of stones
removed in the CBD should be consistent with the number
reported by MRCP or Color Doppler ultrasound to avoid
residual stones. After the stones in the CBD are completely
removed, the cystic duct is ligated with absorbable clips
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Table 2 Operative outcome

Patient Surgical Intraoperative O.peratién Incis.ion of Stone removed Stump Complication qutoperative
success blood loss time (min) cystic duct  method treatment hospital stay (days)
1 No 10 170 Micro Basket Suture No 5
2 Yes 20 190 T-shaped Lithotripsy Clamping No 4
3 Yes 20 122 T-shaped Basket Suture No 4
4 Yes 100 160 Transverse Basket Clamping No 5
5 Yes 20 160 T-shaped Basket Suture No 6
6 Yes 10 90 T-shaped Basket Suture No 6
7 Yes 50 175 T-shaped Basket Clamping No 5
8 Yes 50 202 Transverse Lithotripsy Clamping No 6
9 Yes 50 167 Transverse Basket Clamping No 5
10 Yes 200 210 Transverse Basket Clamping No 8
11 Yes 100 185 Transverse Basket Clamping No 5
12 Yes 50 165 Transverse Basket Clamping No 5
13 Yes 30 140 Transverse Lithotripsy Clamping No 7
14 Yes 50 115 Transverse Basket Clamping No 4
15 Yes 20 130 Transverse Basket Clamping No 5
16 Yes 200 205 Transverse Basket Clamping Yes (fever) 12
17 Yes 200 200 Transverse Basket Clamping No 8
18 Yes 50 220 Transverse Basket Clamping Yes (fever) 7
19 Yes 20 167 T-shaped Basket Suture No 7
20 Yes 10 134 T-shaped Lithotripsy Clamping No 7
21 Yes 50 175 Transverse Basket Clamping No 5
22 Yes 50 147 Transverse Basket Clamping No 5
23 Yes 20 127 Transverse Basket Clamping No 7
24 Yes 20 160 Transverse Lithotripsy Clamping No 3
25 Yes 50 157 Transverse Lithotripsy Clamping No 3
26 Yes 20 172 Transverse Basket Clamping No 4
27 Yes 10 132 Transverse Basket Clamping No 4
28 Yes 20 132 T-shaped Basket Suture No 3
29 Yes 10 132 Transverse Basket Clamping No 7
30 Yes 20 150 Transverse Basket Clamping No 3
31 Yes 50 200 Transverse Lithotripsy Clamping No 6
32 Yes 50 190 T-shaped Basket Clamping No 8
33 Yes 50 197 Transverse Lithotripsy Clamping No 8
34 Yes 15 137 Transverse Lithotripsy Clamping No 2

Table 2 (contiuned)
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Table 2 (contiuned)
Patient Surgical Intraoperative (?perati9n Incis.ion of Stone removed Stump Complication Po.stoperative
success blood loss time (min) cystic duct  method treatment hospital stay (days)
35 Yes 10 125 Micro Basket Suture No 4
36 No 15 75 Transverse Lithotripsy Clamping No 7
37 Yes 20 192 Transverse Basket Clamping No 7
38 Yes 50 195 T-shaped Basket Clamping No 12
39 Yes 10 137 T-shaped Basket Suture No 4
40 Yes 10 132 Transverse Lithotripsy Clamping No 4
41 Yes 30 106 T-shaped Basket Suture No 3
42 Yes 10 201 Transverse Basket Clamping No 7
43 Yes 20 167 T-shaped Basket Clamping No 13
44 Yes 20 150 T-shaped Basket Suture No 7
45 Yes 100 197 Transverse Basket Clamping No 10
46 Yes 15 140 Transverse Basket Clamping No 5
47 Yes 5 122 Transverse Basket Clamping No 6

i

N/

Figure 1 The patient’s surgical position and trocar layout.

(Figure 3C) or sutures (Figure 3D). The cystic duct-CBD
confluence is relatively enlarged, and thus only the anterior-
lateral wall of the CBD and the lateral-posterior wall of the
cystic duct are sutured, so the risk of postoperative bile duct
stenosis can be avoided. Finally, the gallbladder and stones
are removed, and drainage tube is placed at the Winslow
hole. For patients who cannot undergo LI'CBDE, we must
perform LCBDE + T tube drainage.

© Annals of Palliative Medicine. All rights reserved.

Postoperative care and follow-up

We performed a statistical analysis on the data related to
postoperative routine blood, liver function, bile leakage,
drainage tube removal time, hospital stay, etc. Patients
were followed up in outpatient clinics in the first 2 weeks
after discharge, after which the patients were followed up
by telephone every 3 months. If the patients had bilirubin
abnormalities, further MRCP examinations were required to
screen the possibility of bile duct stenosis after surgery. Other
follow-up indicators included the patient’s general condition,
diet, and discomfort associated with surgery, among others.

Statistical analysis

SPSS20.0 software was used. The measurement data with
normal distribution were expressed by mean + standard
deviation, and the categorical data were expressed by the
number of cases.

Results
General situation

A total of 21 females and 26 males were included in this
study, with an average age of 51.4 years. Among them,
8 cases failed ERCP due to intolerance, 7 cases failed

Ann Palliat Med 2021;10(12):12845-12856 | https://dx.doi.org/10.21037/apm-21-3609
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B

A transverse incision of cystic duct A T-shaped incision of cystic duct

A micro-incision of cystic duct

Figure 2 The different methods for incising the cystic duct. (A) Transverse incision of the anterior wall of the cystic duct. (B) T-shaped

incision of the anterior wall of the cystic duct. (C) Microincision of the cystic duct-CBD confluence. CBD, common bile duct.

Basket Lithotripsy

Clamping Suture

Figure 3 Stones are removed from the CBD through the cystic duct, and the cystic duct stump is managed. (A) CBD stones are removed
through the cystic duct using a wire basket. (B) If the CBD stones cannot be removed by wire basket, laser lithotripsy is used. (C) The cystic
duct is ligated with absorbable clips. (D) The cystic duct-CBD confluence is sutured by absorbable sutures. CBD, common bile duct.
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Video 1 A transverse incision of cystic duct.

Video 3 A microincision of the cystic duct-dilated common bile
duct (CBD) confluence.

ERCP due to technical reasons, 17 cases had a history of
Billroth-II or Roux-en-Y gastric surgery, and 5 cases had
preoperative imaging examinations indicating duodenal

papillary diverticulum and did not undergo ERCP (Table I).

© Annals of Palliative Medicine. All rights reserved.
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All patients underwent liver function tests within 3 days
before operation which revealed the following results: alanine
aminotransferase (ALT) 7.79-385.47 (average 117.56) U/L,
gamma glutamyl transferase (GGT) 14.04-1,359.75 (average
273.47) U/L, alkaline phosphatase (ALP) 59.83-721.06
(average 175.06) U/L, and total bilirubin (TBIL) 6.50-184.63
(average 38.07) pmol/L. The diameter of the cystic duct
ranged from 0.30 to 0.73 (0.60+0.07) cm, and the diameter of
the CBD ranged from 0.60 to 0.80 (0.73+0.05) cm (Zable I).

Intraoperative conditions

All patients were operated on with the 4-hole method
(Figure I). The CBD stones of 47 patients were removed
successfully, 45 of whom underwent LTCBDE; in 2
patients’ insertion of the 5-mm choledochoscope through
the cystic duct was not possible, and the plan was changed
during the operation to perform LCBDE + T tube
drainage (Table 2). There was no conversion to laparotomy.
For cystic duct incision in 45 LT'CBDE patients, 31 cases
underwent cystic duct transverse incision and ligation of
the cystic duct with absorbable clips (Figure 3C; Video 1),
14 cases underwent cystic duct T-shaped incision (Video 2),
and 2 cases underwent incision at the cystic duct-CBD
confluence (7able 2; Video 3). For T-shaped incision and
microincision, absorbable sutures were needed to suture
the cystic duct-CBD confluence (Figure 3D). In these 45
patients, a wire basket was needed to remove the stones
in the CBD (Figure 3A4; Table 2), and in 2 cases, the stones
were embedded in the CBD and could not be taken out
directly with the wire basket (Figure 3B; Table 2). The
range in operation time was 75-220 (159+33) minutes.
The estimated blood loss during the operation was 5 to
200 mL, and no blood transfusion was required during
any operation (Table 2). In all patients, drainage tube
placement at the Winslow hole was required.

Postoperative situation

Postoperative hospital stays ranged from 2 to 13 (6+2)
days, and 2 patients developed fever after operation but
recovered after anti-infection treatment. The drainage tube
was removed from 2 to 4 days postoperatively (Tuble 2),
and 2 patients with T-tube drainage returned to the hospital
3 months after the operation and underwent T-tube
angiography, but no residual stones were found. The
T-tubes were removed the next day after the angiography.
The follow-up time ranged from 3 to 12 months, with an
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average of 8.5 months, and there were no complications
such as bile duct injury, stenosis, or residual stones.

Discussion

No standard surgical treatment for patients with
choledocholithiasis and gallstones has been developed
thus far. As there is no need to destroy the function of
the duodenal papillary sphincter and the treatment of the
disease can be solved in a minimally invasive condition,
LCBDE + LC + T or stage I suture has seen increased
acceptance, and may become the first choice for the
treatment of the disease in the situation of CBD dilation
(24,25). In terms of the optimal timing of surgical treatment
in patients presenting concurrent choledocholithiasis, we
generally evaluate based on two factors: the first is the time
factor. It is best to perform the surgery within 72 hours
of the diagnosis. At this time, the degree of abdominal
adhesion and inflammation is less, and the surgery is
easier to operate. The second factor is liver function. The
liver function before the operation should not be severely
damaged. If the bilirubin is high before the operation, we
need to place a T tube during the operation. In terms of
the efficiency of stone removal, we believe that LCBDE
is more efficient than ERCP, especially for patients with
multiple stones in the CBD. Laparoscopy can remove all
stones under direct vision and can also avoid the residual
stones. However, after ERCP, we need to do endoscopic
nasobiliary drainage (ENBD) to avoid the residual stones
and pancreatitis, and cholangiography should be used before
the ENBD tube is removed. However, in the case of stage I
suture, it is necessary to ensure that the stones in the CBD
are completely removed. The main measures required for
accomplishing include ensuring that the number of stones
removed and the number of stones on the imaging are the
same and that water is not used for pressure flushing during
the operation, as this could cause the stones to move to the
intrahepatic bile duct and become hidden without being
discovered. After the operation, patients with abdominal
pain, jaundice, fever, or other symptoms must be hospitalized
for further investigation into the possibility of residual stones
in the CBD and for timely examination and treatment.

For patients with choledocholithiasis secondary to
cholecystolithiasis with nondilated CBD, our preferred
method is ERCP + LC, which can prevent postoperative
CBD stenosis and even CBD damage caused by surgery (20).
However, we often face a difficult situation in which ERCP
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cannot be successfully implemented when encountering
this type of patient, and thus other methods need to be
implemented in treating the disease. Our initial strategy for
the operation of these patients is to perform LCBDE + LC.
During the operation, a thin T tube is placed in the CBD,
and long-term support (about 3 months) is required to
prevent postoperative CBD stenosis. We found that long-
term indwelling of T-tubes is a substantial inconvenience to
patients which can seriously affect their quality of life.

Therefore, based on experience from a large number of
LTCBDE cases, we tried to perform LT'CBDE in patients
whose CBD is not dilated and cannot be operated on
by ERCP. In theory, if the CBD stones are secondary to
gallstones, the cystic duct will be dilated to a certain extent,
which provides a theoretical basis for us to incise the cystic
duct. When performing this type of surgery, the biggest
difficulty is inserting the choledochoscope into the CBD
through the cystic duct. We have attempted to overcome
this difficulty with transverse incision, T-shaped incision,
and cystic duct-CBD microincision. We can also use balloon
expansion to expand the cystic duct or insert a support tube
into the cystic duct to guide the choledochoscope toward
the CBD and incise along the anterior wall of the cystic
duct to avoid cutting the anterior and posterior walls of the
cystic duct at the same time.

After the choledochoscope enters CBD, we do not
recommend using water for pressure flushing, as this can
cause some stones to flow back into the intrahepatic bile
duct from where they cannot be rediscovered. In patients
with incarcerated choledochal stones, the wire basket
cannot be directly used, and they must be smashed and
taken out with lithotripsy equipment.

Managing the stump of the cystic duct is also an
important issue. For patients in whom a transverse incision
is performed, we can use absorbable clips directly after
stone removal. For the T-shaped incision that does not
reach the confluence, absorbable clips can also be used. For
a T-shaped incision that has reached the confluence and
microincision, we need to suture the anterior-lateral wall of
the CBD and the lateral-posterior wall of the cystic duct.
In this way, we can avoid CBD stenosis and bile leakage. In
terms of the risk of bile leakage after LCBDE, we think
it is mainly avoided from two aspects: First, it is necessary
to make sure that the stones in the CBD are taken out,
otherwise the residual stones after the operation will cause
CBD obstruction again, and bile leakage will occur after the
pressure rises. Second, the incision of the CBD and cystic
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duct should be sutured all the way to avoid bile leakage.

Liver function needs to be tested again before patients
leave the hospital. The outpatient test is performed
2 weeks after the operation and determines whether the
patient has abdominal pain, jaundice, fever, or other
symptoms of biliary obstruction. For suspicious patients,
we need to perform MRCP again after surgery to check
for residual stones in the CBD. The potential causes of
the recurrence of choledocholithiasis after surgery may
include: first, residual CBD stones during the operation,
second, duodenal papillary sphincter relaxation, causing
reflux cholangitis and stone formation. If there are
residual stones in the CBD, the next treatment may
become particularly challenging, but in our experience,
this situation has not arisen. Indeed, care must be taken
to make a precise evaluation before surgery, and the
number of stones removed during the operation should be
consistent with those observed by imaging.

To the best of our knowledge, this report presents the
first clinical description of LI'CBDE in the treatment of
cholelithiasis with nondilated CBD, and we verified its
safety, efficacy, and feasibility. However, considering that
there are certain difficulties with the use of this technology,
it is recommended to be applied in conjunction with
relatively mature LTCDBE technology. In this report,
the clearance rate of bile duct stones in the 47 patients
was 100%, and no complications occurred. This group of
patients with cholelithiasis benefited from LTCBDE in
a single operation, which minimized the risk of bile duct
stenosis and obstruction, bile leakage, rupture of the Oddi
sphincter, pancreatitis, and perforation. Moreover, this
method avoids the ERCP incision of the sphincter and
the LCBDE incision of the CBD, thus minimizing the
complications associated with ERCP and LCBDE. Our
research still has some limitation: First, the number of
patient samples in this study is too small, and a large sample
study should be added for verification. Second, this study
is a retrospective analysis, which is likely to cause some
deviations in the results, it needs to be further confirmed by
multi-center clinical trials.

Conclusions

LTCBDE is a safe, effective, and feasible technique in the
treatment of choledocholithiasis with no dilatation of the
CBD. Considering the technical difficulty of LI'CBDE, it
is recommended that L'CBDE be performed in patients
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whose CBD is not dilated and for patients who have failed
ERCP, but only under the circumstances that relatively
mature LI'CBDE technology can be used.
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