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Abstract

Background: Although there are common postoperative complications, Roux-en-Y cholangiojejunostomy is still
broadly used as a standard surgical procedure for patients with biliary stricture. This study aimed to explore long-term
risk factors of cholangiojejunostomy in patients with biliary stricture who underwent revisional cholangiojejunostomy.

Methods: Clinical data of 61 patients with biliary stricture undergoing revisional cholangiojejunostomy were retro-
spectively analyzed. These patients were classified into two groups (patients with traumatic biliary stricture and non-
traumatic biliary stricture). Postoperative complications and survival time were successfully followed up.

Results: Among the patients, 34 underwent revisional cholangiojejunostomy due to traumatic biliary stricture, and
27 underwent revisional cholangiojejunostomy due to non-traumatic biliary surgery. Although there was no statisti-
cal difference in most clinical data between two groups, biliary dilation or not during the first surgery, cholelithiasis or
not during the first surgery, long-term complications after first surgery, cholelithiasis or not during the second surgery,
identifying abnormalities during the second surgery and long-term complications after second surgery were signifi-
cantly different. All patients were successfully followed up and average follow-up time for patients with traumatic and
non-traumatic biliary stricture was (88.44 & 35.67) months and (69.48 £ 36.61) months respectively. Survival analysis
indicated that there was no statistical difference in overall survival between two groups. Additionally, cox proportional
hazard analysis demonstrated that first preoperative bilirubin level, short-term complication after first surgery and
identifying abnormalities during the second surgery were independent risk factors that may have significant effects
on patients’ overall survival and long-term prognosis after cholangiojejunostomy. Among the intraoperative abnormal
findings, residual lesions after the first operation had significant effects on the patients overall survival in the earlier
stage. Relatively, anastomotic stoma stricture and biliary output loop problems had obvious effects on patients’ overall
survival at later stages.

Conclusion: First preoperative bilirubin level, short-term complication after first surgery and abnormal findings dur-
ing the second surgery were independent risk factors of revisional cholangiojejunostomy, which may affect patients’
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long-term survival. Therefore, surgeons should minimize incidence of postoperative complications through fully
evaluating optimal operative time and standardizing surgical procedures.

Keywords: Biliary stricture, Cholangiojejunostomy, Outcomes, Complications, Survival

Background

Roux-en-Y cholangiojejunostomy, as a standard surgical
procedure, is widely applied for the treatment of biliary
stricture in clinical entity [1-3]. However, serious short-
and long-term complications in some patients after
surgery may still occur, especially postoperative biliary
stricture or intrahepatic calculosis, which often need to
be further treated via second or even multiple surgery,
thus, causing great trauma and economic burden to the
patients [4—6]. Therefore, it is of great clinical signifi-
cance to select optimal treatment procedures to reduce
occurrence of such potential complications.

Some significant factors must be considered in the
evaluation process of long-term outcomes after Roux-en-
Y cholangiojejunostomy. Most importantly, it is crucial to
unify evaluation measures of long-term outcomes in spe-
cific clinical scenario, which should include the following
aspects: (i) clinical manifestations and physical signs of
the patients; (ii) assessing methods of patients’ liver func-
tions; (iii) representative imaging. In addition, follow-up
time period was another imperative element that should
be taken into consideration when analyzing long-term
prognosis of patients who underwent cholangiojeju-
nostomy [7-10]. It has been shown by Tochhi et al. that
approximately 40% of recurrent biliary strictures were
diagnosed 5 years after the initial surgery [11]. There-
fore, comprehensive and accurate evaluation of long-
term outcomes of Roux-en-Y cholangiojejunostomy may
need at least 5-year or longer follow-up period. Numer-
ous clinical studies have demonstrated that a number
of key factors, including patients’ preoperative physical
condition, different anatomotic methods, lesion sites and
postoperative complications, may have potential effects
on patients’ prognosis and overall study after Roux-en-
Y cholangiojejunostomy [12—14]. Herein, this study was
aimed to provide reference for the improvement of such
patients’ prognosis through analyzing possible risk fac-
tors of Roux-en-Y cholangiojejunostomy in 61 patients
who underwent this surgical procedure for the second
time.

Methods

Study subjects

A retrospective case—control study involving 61 patients
who underwent revisional Roux-en-Y cholangiojejunos-
tomy at our department were conducted in this study.

Among the patients, 34 underwent revisional Roux-
en-Y cholangiojejunostomy due to traumatic biliary
stricture, and the rest 27 patients underwent revisional
cholangiojejunostomy because of non-traumatic biliary
stricture mainly caused by chronic cholangitis. Study
subjects were selected according to the following indica-
tions: (i) Diagnosis of biliary stricture was clearly deter-
mined through preoperative imaging and postoperative
histological findings of surgical specimens. (ii) Patients
underwent Roux-en-Y cholangiojejunostomy due to bil-
iary stricture at the first time, and there was anastomotic
stoma stricture or intrahepatic biliary duct calculosis
postoperatively during the follow-up and then received
revisional cholangiojejunostomy. (iii) Patients were no
accompanied with severe cardiopulmonary dysfunction
and and could tolerate open surgery. (iv) Postoperative
clinical data of the patients were successfully followed up.

Preoperative assessment

Preoperative enhanced computed tomography (CT),
magnetic resonance imaging (MRI), transhepatic chol-
angiography and radiography were performed to make
preoperative diagnosis and biliary stricture degree.
According to the etiology, patients were classified into
traumatic and non-traumatic biliary stricture group.
Representative imaging for the two group patients were
shown in Figs. 1 and 2. Preoperative percutaneous tran-
shepatic biliary drainage (PTBD) was performed for two
patients, whose total bilirubin levels were higher than
129.1 umol/L.

Postoperative follow-up

Long-term follow-up was conducted for the patients,
and abdominal CT and liver functions were reviewed
in order to evaluate postoperative complications. Post-
operative complications were evaluated based on the
Clavein—Dindo classification system [15]. The patients
were followed up from January 2005 and the deadline
was January 2021 or death time of the patients.

Statistical analysis

Statistical analysis was performed using SPSS version
21.0 (SPSS Inc, Chicago, IL, USA) and GraphPad Prism
8.0 (GraphPad Software, San Diego, CA). All quantitative
data were presented as the mean=standard deviation.
Long-term risk factors were evaluated using univari-
ate and multivariate Cox proportional hazard analysis.
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and intrahepatic biliary duct calculosis after cholangiojejunostomy

Fig. 1 Typical imaging and intraoperative photos of the patients with traumatic biliary stricture. A Preoperative transhepatic cholangiography
showed that there formed a common trunk between the right anterior bile duct confluence and the left hepatic duct, and there was obvious
biliary stricture in the left hepatic biliary orifice. B Radiography indicated that there was no anastomotic stoma, suggesting that the common
trunk between the right anterior bile duct and the left hepatic duct was not anatomized. C Intraoperative imaging demonstrated obstruction of
ductjejunum anastomotic stoma and shortening of intestine in the biliary output loop. D Intraoperative imaging showed the significant difference
between biliary output loop and the normal intestine. E Postoperative transhepatic cholangiography indicated obstruction of anastomotic stoma

Statistical significance was set at the 5% level and P<0.05
was considered statistically significant.

Results

Clinical characteristics of the patients

Among the patients, 34 underwent revisional cholan-
giojejunostomy due to traumatic biliary stricture and 27
underwent revisional cholangiojejunostomy because of
non-traumatic biliary stricture mainly caused by chronic
cholangitis. There were 23 male and 38 female patients,
whose age ranged from 21 to 74 years with the mean age
of (49.87+12.47) years. Twenty patients received revi-
sional cholangiojejunostomy due to biliary injuries at
the first time, and the other 14 patients received this sur-
gery due to traumatic biliary stricture. Relatively, there
occurred cholangitis stenosis in 27 patients and then
they underwent revisional cholangiojejunostomy, among
which 21 patients had cholangitis stenosis in the lower
end of common biliary duct, three had chronic pancrea-
titis, which further resulted in cholangitis stenosis. In
addition, one patient underwent revisional cholangio-
jejunostomy due to Mirzzi syndrome and two patients
received this surgical procedure due to hilar cholangitis
stenosis.

Comparing clinical data (Table 1), there was no sta-
tistical difference in sex, age, symptoms before the first
cholangiojejunostomy, first preoperative bilirubin level,
first preoperative alanine aminotransferase (ALT) level,
first preoperative aspartate aminotransferase (AST) level,
first preoperative albumin level, first preoperative white
blood cell (WBC) counts, first preoperative acute stage
or not, first biliary-enteric anastomosis level, undergo-
ing hepatectomy or not during the first operation, short-
term complication after first surgery, the earliest time
of cholangitis after the first surgery, the average time
interval between two operations, symptoms before the
second surgery, second preoperative bilirubin level, sec-
ond preoperative ALT level, second preoperative AST
level, second preoperative albumin level, second pre-
operative WBC counts, biliary dilation or not during
the second surgery, second biliary-enteric anastomosis
level, undergoing hepatectomy or not during the second
operation and short-term complication after second sur-
gery between two groups (P > 0.05). Whereas, there were
significant differences in biliary dilation or not during
the first surgery, cholelithiasis or not during the first sur-
gery, long-term complications after first surgery, chole-
lithiasis or not during the second surgery, identifying
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Fig. 2 Representative imaging and intraoperative pictures of the patients with non-traumatic biliary stricture. A Enhanced computed tomography
showed that the low confluence was located in the independent right posterior biliary of the common biliary duct, and there formed an

abscess. B Preoperative transhepatic cholangiography indicated that the low confluence located in the independent right posterior biliary of the
common biliary duct was not anatomized, and there formed calculus in the lower end of the common biliary duct. C Radiography demonstrated
intestinal obstruction of biliary output loop in the near anastomotic stoma. D Intraoperative imaging showed the over-short biliary output loop. E
Postoperative magnetic resonance imaging indicated calculous obstruction of biliary output loop after cholangiojejunostomy
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abnormalities during the second surgery and long-term
complications after second surgery between two groups
(P<0.05).

Postoperative follow-up data

All patients involved in the study were successfully
followed-up. The follow-up time ranged from 11 to
156 months, and average follow-up time for patients with
traumatic biliary stricture was (88.44+35.67) months,
which was (69.48 +36.61) months for patients with non-
traumatic stricture. During follow-up, Clavien—Dindo
III and higher complications occurred in ten patients
(16.4%, 10/61), including four patients with non-trau-
matic stricture (14.8%, 4/27) and six patients with trau-
matic biliary stricture (17.7%, 6/34). Three patients with
non-traumatic stricture died, among whom two patients
died of multiple organ failure and one died of cholangio-
carcinoma. Additionally, intrahepatic biliary duct calcu-
losis occurred in another patient. Relatively, obstruction
of duct-jejunum anastomotic stoma occurred in four
patients with traumatic biliary stricture and incisional
hernia was also observed in another two patients. There
was significant diversity in the long-term complications
after surgery between two groups (P<0.05. However,

statistical difference in overall survival between two
groups was not statistically significant (P > 0.05, Fig. 3A).

Risk factors that may affect patients’ prognosis

after cholangiojejunostomy

In order to analysis possible risk factors of cholan-
giojejunostomy in patients’ prognosis, univariate Cox
proportional hazard analysis was used. The results dem-
onstrated that first preoperative bilirubin level, first pre-
operative albumin level, first biliary-enteric anastomosis
level, undergoing hepatectomy or not during the first
operation, short-term complication after first surgery,
second preoperative bilirubin level, biliary dilation or not
during the second surgery and identifying abnormalities
during the second surgery were possible risk factors that
may affect patients’ overall survival and prognosis after
this surgery (P<0.05, Table 2).

Risk factors that had significant difference in univari-
ate analysis were further assessed through multivariate
analysis, which indicated that first preoperative biliru-
bin level, short-term complication after first surgery
and identifying abnormalities during the second surgery
were independent risk factors that may have signifi-
cant effects on patients’ overall survival and long-term
prognosis after the surgery (P<0.05, Table 3). Further
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Table 1 Demographic characteristics and clinical data of the study subjects

Variance Traumatic biliary stricture Non-traumatic biliary stricture  t/c? value P value
(n=34) (n=27)

Sex (Male:Female) 12:22 11:16 0.190 0.791

Age (year) 47.74+9.65 5256+ 15.07 1516 0.135

Symptoms (1)

Abdominal pain 17 15 2.034 0.362

Jaundice 15

Fever 2

Biliary dilation (1) 17 25 12.730 0.001

Biliary stone (1) 1 14 19415 0.000

Acute stage (1) 3 3 0.089 1.000

Anastomotic level (1)

Porta hepatis anastomosis 1 3 1.639 0313

Extrahepatic anastomosis 33 24

Early complications (1)

Biliary fistula 4 2 1.550 0461

Intestinal obstruction 0 1

Late complications (1)

Hepatic abscess 2 7 9.694 0.008
Intestinal obstruction 0 3

Cholangitis time (month) 40.15+34.65 5144+£39.14 1.194 0237
Interval time (month) 65.68£5047 60.33£41.04 0.445 0.658
Symptoms (2)

Abdominal pain 1 1 2.107 0.349
Jaundice 12 5

Fever 21 21

Biliary dilation (2) 33 27 0.807 1.000
Biliary stone (2) 21 24 5.722 0.021
Anastomotic level (2)

Porta hepatis anastomosis 24 22 2.652 0.266
Extrahepatic anastomosis 3 0

Intrahepatic anastomosis 7

Early complications (2)

Biliary fistula 9 4

Incisional infection 2 2

Intestinal obstruction 0 1

Anastomotic fistula 0 1 5.289 0.507
Gastroparesis 1 0

Gastrointestinal bleeding 1 0

Late complications (2)

Death 0 3

Anastomotic obstruction 4 0 9.816 0.044
Incisional hernia 2 0

Intrahepatic calculosis 0 1

Intraoperative findings (2)

Anastomotic stenosis 28 14

Shortening of biliary output loop 5 11 6.533 0.038
Legacy 1 2

Hepatectomy (1) 0 1 1.280 0.443
Hepatectomy (2) 15 6 3.196 0.105

Bilirubin (1) 75.63+115.90 106.90+£111.49 1.064 0.292
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Table 1 (continued)
Variance Traumatic biliary stricture Non-traumatic biliary stricture  t/c? value Pvalue
(n = 34) (n = 27)
ALT (1) 131.21£150.79 154.96 £109.32 0.687 0495
AST (1) 140.60 +160.47 204.17 £152.69 1.570 0.122
Albumin (1) 4648 +66.10 35.11+3.15 0.892 0376
WBC (1) 8.17+839 6.53+145 1.006 0319
Bilirubin (2) 46.71 + 3845 5424+ 56.44 0.619 0.539
ALT (2) 136.92£119.02 11036£82.87 0.985 0.329
AST (2) 141.57+£97.25 134.67 £108.24 0.262 0.794
Albumin (2) 34794+5.16 35.42+4.06 0517 0.607
WBC (2) 792+248 8494556 0.535 0.595
Follow-up time (month) 8844 +35.67 6948 +36.61 2032 0.047

analysis confirmed that short-term complications after
the first surgery, especially biliary fistula, were independ-
ent factors affecting patients’ long-term survival and
prognosis (Fig. 3B). Moreover, intraoperative abnormal
findings during the second surgery were also significant
elements that play crucial roles in the overall survival of
the patients, among which residual lesions after the first
operation had significant effects on patients’ overall sur-
vival and may be found in the earlier stage. Relatively,
anastomotic stoma stricture and biliary output loop
problems had obvious effects on patients’ overall survival
and prognosis after surgery at later stages (Fig. 3C).

Discussion

Cholangiojejunostomy is the most widely used surgi-
cal procedure for biliary stricture caused by various
abnormalities. However, postoperative complications of
this surgery are gradually highlighted with its extensive
clinical application, especially complications of reflux
cholangitis, anastomotic stoma stricture and intrahe-
patic lithiasis [5, 16, 17]. Severe grasp of surgical indi-
cations during the first operation, reasonable operative
time, different anastomotic techniques and lack of full
understanding of anastomotic techniques may result
in postoperative anastomotic stoma stricture and intra-
hepatic lithiasis, which need further surgery for radical
treatment. When second cholangiojejunostomy is per-
formed for the patients, especially for those with trau-
matic biliary stricture, tissues around the portal hepatis
are severely adhered and the anatomic level is unclear.
Therefore, there may occur more complications after sec-
ond cholangiojejunostomy [18, 19]. Chapman et al. have
showed that failure rate of second cholangiojejunostomy
in patients with biliary injuries was approximately 50.0%,
and postoperative complications may also occur in
patients with non-traumatic biliary stricture [10]. In this
present study, a total of 61 patients underwent revisional

Roux-en-Y cholangiojejunostomy for the second time
due to biliary stricture, among which 21 still needed
hepatectomy during the second surgery. In addition, Cla-
vien-Dindo III and higher complications occurred in ten
patients, whose incidence rate was 16.4% (10/61). Dur-
ing follow-up, three patients died and anastomotic stoma
stricture was found in four patients, indicating that inci-
dence rate of postoperative complications after second
cholangiojejunostomy was relatively high. Therefore, pre-
venting or properly treating postoperative complications
of anastomotic stoma stricture and intrahepatic calculus
after cholangiojejunostomy may improve surgical treat-
ment efficiency. Through analyzing clinical data of 61
patients undergoing cholangiojejunostomy for the sec-
ond time, this study demonstrated that first preoperative
bilirubin level, short-term complication after first surgery
and abnormalities during the second surgery were inde-
pendent risk factors affecting patients’ overall survival,
suggesting that first surgery was the key to second or
multiple cholangiojejunostomy that surgeons should take
seriously in clinical work.

In this current study, first preoperative bilirubin level
was one of the factors that may influence long-term sur-
gical efficiency after cholangiojejunostomy. So far, there
has been no consensus on whether drainage should
be performed for patients with obstructive jaundice
before cholangiojejunostomy. However, drainage should
be performed before operation in the following situa-
tions: (i) Serum total bilirubin (TBIL) level is more than
250 pmol/L. (ii) Indocynine Green Rate 15 (ICGR15) is
lower than 15.0%. (iii) Liver function was relatively poor.
(iv) Patients are presented with clinical manifestation of
cholangitis. (v) Patients are more than 70 years old. (vi)
Patients are accompanied with basic diseases [20-24].
In our study, first preoperative total bilirubin level was
more than 200 umol/L in nine patients and there were
varying degrees of short- and long-term postoperative
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Fig. 3 Risk factors for long-term complications of bile duct stricture after revisional cholangiojejunostomy. A Risks of different group patients for
long-term complications of bile duct stricture after revisional cholangiojejunostomy. B Risks of first early complication for long-term complications
of bile duct stricture after revisional cholangiojejunostomy. C Risks of second intraoperative findings for long-term complications of bile duct

complications in these patients, indicating that it was
crucial to treat jaundice through biliary drainage when
patient’s preoperative bilirubin level was high. Addition-
ally, short-term complications after the first cholangio-
jejunostomy were another influencing factor of patients’

overall survival state. There occurred biliary fistula in six
patients and intestinal obstruction in one patient. From
the survival curve, it may be found that biliary fistula had
significant postoperative effects on patients’ survival and
lasted for relatively longer time.
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Table 2 Univariate Cox regression analysis of risk factors for long-term complications of biliary stricture after double
choledochojejunostomy

Variance B value SE RR value 95%Cl P value
Different group 0.293 0.676 1.340 0.357~5.039 0.665
Sex 0.971 0.651 2.642 0.738~9.458 0.135
Age 0.002 0.027 1.002 0.951~1.055 0.944
Symptoms (1) —0.167 0.501 0.846 0317~2.261 0.740
Biliary dilation (1) —0.167 0.650 0.846 0.237~3.028 0.798
Biliary stone (1) —0.025 0.803 0.975 0.202~4.707 0.975
Acute stage (1) 0.258 1.062 1.294 0.161~10.370 0.808
Anastomotic level (1) —2.264 0.845 0.104 0.020~0.544 0.007
Early complications (1) 1.248 0.568 3482 1.143~10.605 0.028
Late complications (1) 0.719 0.747 2.053 0.811~5.194 0.129
Cholangitis time —0013 0.010 0.987 0.968~1.006 0.170
Interval between double choledocho-  — 0.012 0.008 0.988 0.973~1.003 0.109
jejunostomy

Symptoms (2) 1.366 1.051 3.920 0.500~30.761 0.194
Biliary dilation (2) — 2349 1.097 0.095 0.011~0.819 0.032
Biliary stone (2) — 0558 0.647 0572 0.161~2.033 0.388
Anastomotic level (2) 0.251 0.393 1.258 0.595~2.774 0.523
Early complications (2) —0.249 0.350 0.506 0.393~1.548 0477
Intraoperative findings (2) 0.928 0424 2.529 1.102~5.803 0.029
Anastomotic stenosis — 0.054 0.695 0.947 0.243~3.695 0.938
Hepatectomy (1) 4,069 1414 58484 3.657~935.175 0.004
Hepatectomy (2) 0.834 0.654 2302 0.639~8.291 0.202
Bilirubin (1) 0.005 0.002 1.005 1.001~1.009 0.013
ALT (1) 0.000 0.003 1.000 0.995~1.005 0.938
AST (1) 0.000 0.002 1.000 0.996 ~1.004 0.858
Albumin (1) —0.191 0.098 0.826 0.682~1.001 0.051
WBC (1) 0.050 0.056 1.051 0942~1.172 0.373
Bilirubin (2) 0.011 0.006 1.011 1.000~1.022 0.055
ALT (2) —0.002 0.003 0.998 0.992~1.003 0443
AST (2) 0.001 0.003 1.001 0.998~1.007 0.845
Albumin (2) —0.071 0.057 0.931 0.833~1.041 0.211
WBC (2) 0.039 0.067 1.040 0912~1.186 0.558

Table 3 Multivariate Cox regression analysis

Variance B value SE RR value 95%Cl P value
Anastomotic level (1) 0.936 2294 2.550 0.028 ~228.405 0.683
Early complications (1) 2485 1.183 12.003 1.181~121.960 0.036
Biliary dilation (2) — 0819 1.530 0441 0.022~8.850 0.593
Intraoperative findings (2) 2332 1.013 10.294 1412~75.032 0.021
Hepatectomy (1) —3.126 2.770 0.044 0.000~10.000 0.259
Bilirubin (1) 0.010 0.005 1.010 1.000~1.019 0.049
Albumin (1) —0.175 0.195 0.839 0573~1.230 3.69
1

Bilirubin (2) 0.010 0.013 1.010 0.984~1.037 0436
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Abnormal findings during the second surgery were
also of great significance after choledochojejunostomy.
Among the patients, anastomotic stoma stricture was
found in 42 patients with the highest incidence (68.9%).
Compared with the patients with non-traumatic bil-
iary stricture, patients with traumatic biliary stricture
were more likely to have anastomotic stoma stricture.
However, shorting of biliary output loop occurred in
more patients with non-traumatic biliary stricture than
patients with traumatic biliary stricture. In patients with
traumatic biliary stricture, right posterior lobe biliary
duct was end to side anastomosed with the jejunum in
one patient, but the right anterior biliary duct and left
hepatic duct were not anastomosed. In patients with
non-traumatic biliary stricture, lower right posterior
lobe biliary duct was not anastomosed in one patient
during the first surgery, and cholangiojejunostomy was
performed for the second time in another patient due
to leaving some stones in the biliary duct of right poste-
rior lobe during the first surgery. According to the sur-
vival analysis, it may be concluded that problems related
to residual lesions occurred in the early stage after
cholangiojejunostomy.

Anastomotic stoma stricture and shortening of bil-
iary output loop occurred relatively later in patients.
Most patients with traumatic biliary stricture had
anastomotic stoma stricture before shortening of bil-
iary output loop. Thus, second cholangiojejunostomy
was performed for these patients. It was inevitable
that there may appear biliary stricture after latrogenic
biliary duct injuries, which often occurred two years
after biliary repair. However, despite its rarity, there
were still biliary related complications ten years after
biliary repair. Stilling et al. have showed that the time
of anastomotic stoma stricture after iatrogenic bil-
iary duct injury repair ranged from 2 to 141 months
[25]. Relatively, the average follow-up time for non-
stricture patients was 102 months. Compared with
patients with non-traumatic biliary stricture, cholan-
gitis occurred earlier in patients with traumatic biliary
stricture, and anastomotic stoma stricture occurred
in more patients. However, biliary output loop related
complications were more common in patients with
non-traumatic stricture. For instance, shortening of
biliary output loop was found in eight patients, calcu-
lous obstruction of biliary output loop in one patient,
adhesive ileus of biliary output loop in one patient and
internal hernia of biliary output loop in one patient.
Relatively, shortening of biliary output loop and adhe-
sive ileus of biliary output loop respectively occurred
in three and two patients with traumatic biliary stric-
ture. Collectively, combined with the above results, it
was suggested that optimal biliary output loop used for
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cholangiojejunostomy was 40 ~ 60 cm. Too long biliary
output loop used for drainage may be twisted, folded
and obstructed due to adhesion, thus resulting in poor
biliary drainage and increasing the chance of cholesta-
sis and intestinal bacterial reproduction. In compari-
son, too short biliary output loop used for drainage may
cause reflux easily [26, 27]. During follow-up, it was
found that there was disuse atrophy of jejunum due to
too short biliary output loop in some patients, whose
length was less than 30 cm and even 20 c¢m, thus caus-
ing further narrow of the intestinal cavity.

Due to the retrospective characteristics of this study,
there may exist some bias. Moreover, due to the small
sample size, prospective studies are expected to be per-
formed to further summarize the potential risk factors
of cholangiojejunostomy in the patients complicated
with biliary stricture. Despite the above limitations,
this current study may provide valuable references for
medical staff to realize and pay more attention to the
possible postoperative complications of cholangiojeju-
nostomy in their clinical work.

Conclusion

In summary, postoperative complications are common
clinical phenomenon in patients with benign biliary stric-
ture after cholangiojejunostomy. Therefore, in order to
minimize incidence of postoperative complications, it is
necessary for surgeons to fully evaluate optimal operative
time and procedures through preoperative imaging and
combining with patients’ overall health state. Moreover,
standardized operation procedures may improve long-
term surgical efficiency and patients’ overall survival.
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