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Abstract

Background: The rate of benign biliary strictures has increased in recent years.
Objectives: We studied the short- and long-term efficacy of biliary balloon dilatation in patients suffering from benign biliary stric-
tures due to prior abdominal surgeries, such as laparoscopic cholecystectomy or liver transplantation.
Patients and Methods: An initial baseline biochemistry profile and ultrasound examination of the biliary system was done be-
fore each procedure, and 3 and 6 month follow-up sessions were completed after the completion of the biliary balloon dilatation
procedure. Serum bilirubin, liver enzyme levels, and ultrasonography findings were investigated during every session.
Results: Twenty four patients, 17 females (70.8%) and 7 males (29.2%), were included in this study. In 21 (88%) of the patients, the
biliary stricture was developed after a laparoscopic cholecystectomy, while in 2 (8%) it was a complication of a liver transplantation.
The remaining patients (4%) developed it after autoimmune pancreatitis (Whipple surgery). Among the 24 patients, 2 died within
2 months after the ballooning, mainly due to complications of their previous surgery and secondary liver cirrhosis. We found a
significant decrease in serum bilirubin levels after balloon dilatation (P < 0.0001). All the patients showed normal ultrasonography
findings after the procedure, and all reported complete relief of symptoms after a 6-month period.
Conclusion: Serum bilirubin levels were significantly decreased after balloon dilatation. This procedure has led to a success rate of
95% in the short term and 91% in the long term.
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1. Background

The rate of benign biliary strictures has increased in re-
cent years, mainly due to rising numbers of laparoscopic
cholecystectomies. Upper abdominal surgeries, especially
cholecystectomies, are the most frequent cause (over 80%)
of benign biliary strictures. Interventional radiologic tech-
niques such as stenting and biliary balloon dilation are the
most effective techniques for managing biliary strictures
in these patients (1-8).

2. Objectives

We studied the short- and long-term efficacy of biliary
balloon dilatation in patients suffering from benign bil-
iary strictures as a result of prior surgeries, such as laparo-
scopic cholecystectomy and liver transplantation.

3. Patients andMethods

In our before-after case series study, patients were in-
cluded if they had a confirmed benign biliary stricture and
showed clinical symptoms such as jaundice or pruritus, in
addition to increased serum bilirubin and liver enzymes.
Patients with any history of malignancy or absence of ther-
apeutic compliance were excluded from the study. Antico-
agulant agents were interrupted for 5 to 7 days, and nor-
mal coagulation profiles were documented before the pro-
cedure. After ethical clearance of the research by the ethics
committee of the university, patients were provided with
essential information regarding the procedure, and subse-
quently they all signed informed consent forms. Baseline
biochemistry profiles measuring CBC-diff, bilirubin (direct
and total), liver enzymes (AST, ALT, ALP), coagulation tests
(PT, PTT and INR), and ultrasonography of bile ducts had
been done. All procedures were done in the setting of gen-
eral anesthesia.
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Initially, an ultrasound and fluoroscopic guided percu-
taneous transhepatic cholangiography (PTC) was carried
out for each patient. Biliary duct puncture guided by ul-
trasound and completion of the procedure under fluo-
roscopy with the injection of diluted (50%) contrast me-
dia (ultravist 300 mg) were accomplished. In the case of
a partial stricture and the possibility of passing of the hy-
drophilic guide-wire and the catheter, the ballooning was
performed. In the case of a complete stricture and failing
to pass the guide-wire and catheter, initial external biliary
drainage was achieved and a second attempt to pass was
made a week later. In our study, the severity of stenosis was
near total (80% - 100%) in all the cases (Figures 1 and 2).

Figure 1. Percutaneous transhepatic cholangiography (PTC) after hepato-
jejunostomy and subsequent traumatic cholecystectomy, demonstrating complete
occlusion of the anastomosis.

Once a successful ballooning was performed, an
external-internal biliary drainage were carried out as
well, and in case of a remaining stricture in the follow-up
cholangiography (a week or two later), a second session of
ballooning using a larger size was performed. It should be
noted that high pressure balloons (conquest-bard) with
20 burst atmosphere pressure were employed, and the
balloons were inflated with 20 atmosphere pressure and
remained in place for 15 minutes.

In the first session, balloons with a diameter of up to
10 millimeters were used, and in the second session, di-
ameters of up to 12 millimeters were used. In the case of
a second-session ballooning, an external-internal catheter
were left in place for two weeks in order to prevent the re-
currence of strictures, cholangitis, and sepsis, and to have
access for further evaluation (Figure 3). The length of our
treatment course was variable, between 1 and 4 weeks.

All of the patients’ symptoms were relieved within 1
week of a successful procedure. It should be mentioned
that the resolution of symptoms was our criterion for a suc-
cessful procedure, instead of the severity of residual steno-
sis after ballooning. Ultimately, if the procedure was con-
sidered successful, the cholangiography catheter was re-
moved and follow-ups with an ultrasound and laboratory
tests were planned for 3 and 6 months later. During the
first week after the procedure, the patients were under ob-
servation for possible complications such as cholangitis,
hematoma, or fibrosis, but none of these complications
were observed in any of the patients.

4. Results

Twenty four patients, 17 females (70.8%) and 7 males
(29.2%), were included in this study. In 21 (88%) of the
patients, biliary strictures developed after a laparoscopic
cholecystectomy, while in 2 (8%), it was a complication of
a liver transplantation. In the other subject (4%), it de-
veloped after autoimmune pancreatitis (Whipple surgery).
The mean patient age was 44.83 years, with a median of
44 (age range: 25-72). Two patients died 2 months follow-
ing the ballooning, due to their previous surgery complica-
tions (liver cirrhosis), and one of the patients was referred
for surgical intervention due to two sessions of unsuccess-
ful balloon dilatation.

AST levels before and after the procedure were com-
pared using a paired t-test. The mean AST was 48.5 (±
37.35) for the pre-procedure state and 43.09 (± 37.48) for
the post-procedure state; thus the patients showed no sig-
nificant change in AST levels after the procedure (P = 0.62).
Likewise, ALT pre- and post-procedure levels were com-
pared using a paired t-test. The mean ALT was 43.25, (±
33.4) for the pre-procedure state and 37.77 (± 30.96) for the
post-procedure state. A paired t-test showed no significant
change in ALT levels following the procedure (P = 0.56).

We also analyzed serum bilirubin levels before and af-
ter balloon dilatation, using a paired t-test, and we found a
significant decrease in serum bilirubin levels after balloon
dilatation (P < 0.0001). Regarding its technical specifica-
tions, this procedure led to a success rate of 95% (23/24) in
short-term and 91% (22/24) in long-term follow-ups. All pa-
tients showed normal ultrasonographic findings after the
procedure, and all reported no biliary symptoms or com-
plications during a six-month period following the proce-
dure.

5. Discussion

The increased rate of biliary strictures in recent years
is an anticipated result of the increase in the number of la-
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Figure 2. A-C, Images from a percutaneous transhepatic cholangiography (PTC) and ballooning dilatation of the anastomosis stricture. D, Internal-external drainage after
ballooning dilatation of the anastomosis stricture

paroscopic cholecystectomy operations. Laparoscopic in-
terventions have led to lesser hospital burden and better
patient compliance, yet with increased risk of biliary dam-
age. In initial studies, a risk of 0.1% to 0.3% was reported for
this kind of complication following laparoscopic cholecys-
tectomy, but the rate has been raised to 0.4% - 0.6% in re-
cent studies (1-8). On a related note, the etiology of more
than 80% of biliary strictures is believed to be iatrogenic
(9). This issue was also observed in our study, where 87.5%
(21/24) of our patients developed biliary strictures follow-
ing a laparoscopic cholecystectomy. Before the develop-
ment of laparoscopic methods, the ratio of iatrogenic dam-
age to biliary system in males was two times more than fe-
males, but this ratio has been reversed to 60% - 80% in fe-
males after the usage of this technique (9).

Therefore, consistently with previous publications, re-
sults of our study showed this ratio to be 70% higher in fe-
males than in males.

Management of biliary strictures can be challenging,

and restenosis with recurrent symptoms is commonly
seen (10-13). In these patients, percutaneous trans-hepatic
biliary drainage (PTBD) has been shown to be a success-
ful method in the treatment of biliary leakage (14-16). The
combination of PTBD and balloon dilation offers a less in-
vasive approach. Several studies have shown very promis-
ing results. Technical success rates approach 93% - 100%
with complication rates of 5% - 20%. The probability of a pa-
tient having clinically relevant restenosis at 1 year after the
treatment is 0.7% - 1.0%, and it decreases to 0.56% - 0.81% at
2 years after the treatment and 0.52% - 0.7% at 5 years after
the treatment (17-24).

Kocher et al. reported a 94% long-term success rate
in their study (22). This rate was 90% in the study of
Thomas et al. (25), while Lee et al. reported a 93% success
rate (26). In our study, short term success was assessed
as the absence of biliary strictures in cholangiography in
the one week follow-up session, and long-term success was
defined as the resolution of symptoms, normal liver func-
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Figure 3. A-D, An endoscopic retrograde cholangio-pancreatography (ERCP) image showing complete occlusion of the common bile duct in a 25 year old woman after a
laparoscopic cholecystectomy. The percutaneous transhepatic cholangiography (PTC) view shows that the balloon is advanced over a guide wire and is inflated across the
common bile duct. A widely opened stricture is observed after balloon dilation.

tion tests, and a normal ultrasound examination in 3- and
6-month follow-up sessions. Except for one patient which
needed a re-insertion of the balloon dilatator, in this study,
all cases were considered successful, as evaluated by the
post-procedure cholangiography (95% short-term success
rate). In terms of the long-term success rate, 2 patients died
about 2 months after the procedure (due to complications
of previous surgery). Despite a non-significant decrease in
their liver enzyme levels, we cannot use the significant de-
crease in serum bilirubin level and the absence of clinical
symptoms and normal sonography reports after 6 months
to define these two cases as successful procedures, which
leads to a 91% long-term success rate for our study. Sepsis,
cholangitis, hemorrhage, and biliary fistulas to adjacent
organs are the most common complications following bal-
looning of biliary strictures (1-8). In our study, the biliary
ballooning was successful in all patients, with no serious
complications.

According to our findings, laparoscopic cholecystec-
tomy was the most frequent cause of benign biliary stric-
tures (87.5%). In accordance with previous studies, most

(70%) of the patients with benign biliary strictures were fe-
male. This fact may be due to more frequent procedures on
females because gallbladder stones are more prevalent in
this gender, resulting in an increased rate of laparoscopic
surgeries. There was no significant correlation between
the time after the surgery which caused the biliary stric-
ture and the increase in serum bilirubin levels in patients
after biliary balloon dilatation (P = 0.34). Serum levels of
AST and ALT in patients following biliary balloon dilata-
tion were not significantly decreased because they were
not high before the procedure (P > 0.5). However, serum
bilirubin level significantly decreased after balloon dilata-
tion (P < 0.0001).
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