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Abstract
Objective: The aim of this retrospective study was to assess the efficacy of endoscopic nasobiliary drainage
(ENBD) at a tertiary referral center.
Methods: Patients who had been performed ENBD were included in the study.
Results: ENBD was performed in 100 patients (53 female, median age: 46 (17-84)) with biliary leak (n=30),
cholangitis (n=67), and iatrogenic duodenal perforation (n=3). The most common etiologies for biliary leak were
laparoscopic cholecystectomy (LC) (n=19) and orthotopic liver transplantation (OLT) (n=8). The most common site of
biliary leak was found to be cystic duct stump (15/19, 79%) in LC patients, and biliary anastomosis in OLT patients
(6/8, 75%). All of the patients with biliary leak (n=30) underwent to endoscopic papillary sphincterotomy (EST).
Healing of biliary leak was observed in all patients. Viscous pus in the bile was observed during ERCP procedure in
all patients with cholangitis. The most common etiologies for cholangitis were malignant biliary obstruction (n=21),
benign biliary stricture (n=18), and bile duct stone (n=14). Of the 67 patients with cholangitis, EST was performed in
64 (95.5%) patients. Recovery was achieved, and second ERCP session or surgical treatment was applicable in all
67 patients with cholangitis.
Conclusions: ENBD with EST is efficient and safe to treat both the postoperative biliary leaks and the lifethreating cholangitis, and gives chance to perform subsequent definite treatments in patients with cholangitis.
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Introduction
Many surgeons now prefer laparoscopic cholecystectomy (LC)
instead of open cholecystectomy (OC). However, it has been reported
that LC has more complication incidence of bile duct injuries than OC
[1]. Bile duct leak is known to be one of the main postoperative biliary
complications after LC. In addition, orthotopic liver transplantation
(OLT) is widely applied to end-stage liver disease, and 13-35% of
procedures are complicated by biliary tract problems, mainly being
biliary anastomotic strictures and leaks [2-4]. Therapy options of
postoperative biliary leaks include reoperation, percutaneous
transhepatic biliary drainage (PTBD) and endoscopic retrograde
cholangiopancreatography (ERCP). Reoperation has a higher
percentage of complication [5], and PTBD has a lower success rate
because of lack of biliary dilation [6]. Thus, ERCP is now the gold
standart therapeutic option for postoperative biliary leaks, however,
controversy exists about the method of endoscopic therapy
(endoscopic nasobiliary drainage (ENBD) vs. stent placement,
±endoscopic papillary sphincterotomy (EST)) [7]. Controversy also
exists about the endoscopic therapeutic method for patients with
cholangitis [8]. In this study, we evaluated the efficacy of ENBD with/
without EST for patients with biliary leaks and cholangitis.
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Patients and Methods
The reports of ERCP performed between March 2006 and January
2008 were retrospectively evaluated. The patients who have been
performed ENBD included into the study. ERCP was performed by
four resident endoscopists with therapeutic duodenoscopes (Olympus
TJF 145, TJF 160 and TJF 240) under sedation, if there was no
contraindication, with midazolam+meperidine. Routine iv hyoscine
N-butylbromide was used for duodenal peristalsis. Informed consent
was routinely obtained from all the patients before the procedure.
Biliary leak was diagnosed by the clinical features of bile peritonitis
(physical examination, laboratory and radiologic findings) and/or the
presence of bile-like drainage from the abdominal suction tube.
Healing of the biliary leak was suggested when the bile-like drainage
from the abdominal suction tube disappeared for consecutive three
days or cholangiography through the nasobiliary drainage tube
confirmed the healing on the 14th day after the procedure. Cholangitis
was suggested when the pus in the bile was observed during ERCP
procedure. The presence of, if any, abdominal pain, fever, leukocytosis
and/or jaundice supported the diagnosis of cholangitis.
Normal tip ERCP catheters, pull-type or needle-type
sphincterotomes were used for selective common bile duct (CBD)
cannulation. Pigtail-tip nasobiliary drainage tube with a 7-Fr diameter
was used in all patients. EST was performed in all patients except the
ones with prolonged prothrombin time and/or low platelet count
(<50.000/mm3).
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Results
ENBD was performed in 100 consecutive patients (47 male, 53
female, median age: 46 (17-84)) for biliary leak (n=30), iatrogenic type
2 (peri-Vaterian) perforation during ERCP procedure (n=3), and
cholangitis (n=67). Viscous pus in the bile was observed during ERCP
procedure in all patients with cholangitis. EST was performed in all
patients except three cases with prolonged prothrombin time and low
platelet count due to disseminated intravascular coagulation with
severe cholangitis and sepsis. Biliary leak was mostly due to OLT and
LC operations, and cholangitis was mostly induced by benign stricture,
bile duct stone, and malignancy (Table 1).
Indication

n (%)

Biliary leak

30 (30)

After LC

19 (19)

After OLT

8 (8)

Post cyst hydatid operation

2 (2)

Traffic accident

1 (1)

Cholangitis

67 (67)

Stricture

18 (18)

Bile duct stone

14 (14)

Bile duct stone with stricture

8 (8)

Bile duct stone with Mirizzi syndrome

5 (5)

Caroli disease with intrahepatic abscess

1 (1)

Malignancy

21 (21)

Perforation during ERCP procedure

3 (3)

4 (21)/15 (79)

Accompanying stricture at CHD (yes/no)

2 (11)/17 (89)

After OLT

8 (26.7)

Healed/reoperation needed

8 (100)/0 (0)

Leak site (anastomosis/RHD)

6 (75)/2 (25)

Post cyst hydatid operation

2 (6.7)

Healed/reoperation needed

2 (100)/0 (0)

Leak site (RHD)

2 (100)

Traffic accident

1 (3.3)

Healed/operation needed

1 (100)/0 (0)

Leak site (CHD)

1 (100)

Table 2: Features of the patients with biliary leak (n=30). LC:
Laparoscopic cholecystectomy, OLT: Orthotopic liver transplantation,
CHD: Common hepatic duct, RHD: Right hepatic duct.
There were 67 patients with cholangitis mostly induced by benign
stricture, bile duct stone, and malignancy. The bile stones (n=14) could
not be extracted during the first ERCP session because of the big sizes
of the stones and/or the short ERCP procedure time due to the poor
general status of the patients.
The bile stones were extracted at the second ERCP session in 12 of
these 14 patients. Eight of these patients underwent dilation with large
balloons (10- to 20-mm diameter, esophageal/pyloric type) as defined
previously [9]. Plastic stent placement was performed in the remaining
2 patients since cholecystectomy operation was found to be highly
risky due to advanced age and coexisting disease(s).

Table 1: Indications for endoscopic nasobiliary drainage (n=100). LC:
laparoscopic cholecystectomy, OLT: orthotopic liver transplantation,
ERCP: endoscopic retrograde cholangiopancreatography.
All the biliary leaks (n=30) healed after ENBD with EST. The
median time of leak resolution was 9.6 days (4-19 days) in 22 patients
with complete documentation. There were 19 patients with biliary leak
after LC operation, and the most common site of biliary leak was
found to be cystic duct stump. Among the patients with LC operation,
there were 4 patients with T-tube, 4 patients with accompanying bile
duct stone and 2 patients with accompanying common hepatic duct
stricture. Bile duct stones were extracted in these 4 patients, and
strictures were dilated in 2 patients before ENBD was performed.
ERCP revealed anastomotic leak in 6 (75%) of 8 patients with biliary
leak after OLT operation (Table 2). Biliary reconstruction included
single duct-to-duct anastomosis in all patients with OLT.
Features of the patients

n (%)

After LC

19 (63.3)

Healed/reoperation needed

19 (100)/0 (0)

Leak site (cystic duct stump/CHD)

15 (79)/4 (21)

T-tube present (yes/no)

4 (21)/15 (79)
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Accompanying bile duct stone (yes/no)

There were 8 patients with bile duct stone plus benign stricture
(Table 1). These inflammatory strictures were probably due to
traumatic effect of bile stones, and all were at the distal part of the
CBD. Biliary dilation plus stone extraction was successfully performed
at the second ERCP procedure in all these 8 patients.
Histopathological examination of the endoscopic biopsy specimens
taken from the strictures revealed no malignancy in 4 patients.
Endoscopic biopsy was not performed in the remaining 4 patients.
Accompanying common bile duct stones were extracted at the first
ERCP session in 5 patients with Mirizzi syndrome, and thereafter these
5 patients were sent to surgery for cholecystectomy operation (Figure
1). Details of the patients with benign biliary stricture and malignancy
were summarized in Tables 3 and 4, respectively.
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Cholangitis and intrahepatic abscess was diagnosed in one patient
with Caroli disease. OLT was planned in this patient after the complete
resolution of the cholangitis with ENBD and intravenous antibiotic
administration.

Discussion

Figure 1: Note the dilated cystic duct due to the presence of a big
cystic duct stone. Endoscopic nasobiliary drainage was performed
because of the purulent bile. The cholecystectomy operation was the
definite treatment in this patient.
There were 3 patients underwent to ENBD because of the iatrogenic
type 2 (peri-Vaterian) perforation during ERCP procedure. All of them
were healed with conservative treatment.
Etiology of the structure

n (%)

Subsequent treatment

After OLT (at anastomosis)

6 (33.3)

2nd ERCP: Dilation+stent

After LC (at CHD) placement

4 (22.2)

2nd ERCP: Dilation+stent

Compression of CHD by cyst hydatid

4 (22.2)

Surgical treatment

PSC (at CHD)

2 (11.1)

2nd ERCP: Dilation

Post cyst hydatid operation placement

1 (5.6)

2nd ERCP: Dilation+stent

Chronic pancreatitis

1 (5.6)

Surgical treatment

placement

Table 3: Features of the patients with cholangitis due to benign
stricture (n=18). OLT: orthotopic liver transplantation, LC:
Laparoscopic cholecystectomy, CHD: Common Hepatic Duct, PSC:
Primary Sclerosing Cholangitis, ERCP: Endoscopic Retrograde
Cholangiopancreatography.
Features of the patients

n (%)

Subsequent treatment (n)

Cholangiocellular carcinoma

14 (66.7)

Surgical
SEMS

treatment

(8),

placement (6) Bismuth type 1

4 (28.6)

Surgical
SEMS

treatment

(3),

placement (1) Bismuth type 2

5 (35.7)

Surgical
SEMS

treatment

(3),

placement (2) Bismuth type 3

5 (35.7)

Surgical
SEMS

treatment

(2),

placement (3)Carcinoma of the 4 (19)
ampulla of Vater placement

Surgical
SEMS

treatment

(3),

(1) Carcinoma of head of the 3 (14.3)
pancreas placement (1)

Surgical
SEMS

treatment

(2),

Table 4: Features of the patients with cholangitis due to malignancy
(n=21). SEMS: Self-expandable metallic stent.
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Endoscopic therapy for bile duct leaks after cholecystectomy is the
gold standart method and superior to both reoperation and PTBD
[5,6]. This estimation is true for also biliary anastomotic leaks after
OLT. The regimens of therapeutic ERCP include ENBD or stent
placement. EST alone for low-grade leak (leak identified only after
intrahepatic opacification) and stent placement for high-grade leak
(leak observed before intrahepatic opacification) has been
recommended, however, performance of EST, in addition to ENBD or
stent placement, is controversial in patients with high-grade leak [10].
On the other hand, another study revealed that ENBD or stent
placement across the leak site is more effective than a short
transpapillary biliary stent [11]. Thus, the most favorable endoscopic
method for biliary leaks remains to be elucidated.
It has been stated that a well-placed ENBD tube may cure all biliary
leaks [12]. Although a risk of nasobiliary tube removal by the patient
exists in unconscious cases and nasobiliary tube is known to be
uncomfortable, ENBD shortens the recovery period with the help of a
higher bilioathmospheric gradient than bilioduodenal gradient [13]. In
addition, it is possible to monitor the healing of the leak without a
repeated ERCP. EST, if there is no contraindication, provides
additional bilioduodenal gradient and accelerates the healing. In this
study, ENBD with EST was successful to heal the postoperative biliary
leaks in all patients. The most common site of biliary leak was found to
be the cystic duct in LC patients, and anastomotic leak in OLT
patients; these results were concordant with the literature [11,14,15].
Acute cholangitis may be life-threating; resulting mostly from
choledocholithiasis, benign strictures, and malignant biliary
obstructions. ENBD or stent placement is the choice of therapy in
patients with stricture-induced cholangitis. On the other hand, in the
case of the presence of choledocholithiasis-induced acute cholangitis,
the goal is to extract the biliary stone(s), however, it is not always
possible due to the size of the stone(s). In addition, poor patient status
due to cholangitis may lead to the endoscopist to delay the stone(s)
extraction procedure and to prefer to perform the placement of
nasobiliary tube or stent. Thus, ENBD or stent placement may play a
critical and life-saving role in these patients. However, there is
controversy about the endoscopic therapeutic method for patients with
cholangitis [8]. Two randomized controlled trial comparing ENBD and
stent placement in patients with cholangitis showed no significant
difference in success rate, effectiveness, or morbidity [16,17]. But many
authors suggest that placement of nasobiliary tube vs. plastic stent
depends on viscosity of the bile, and ENBD has to be preferred when
there is pus in the bile [8]. In concordance to this suggestion, in our
routine procedures of patients with clinically cholangitis, we observe
the character of the bile after EST. If we see that the bile shows
purulent character than we prefer ENBD instead of stent placement.
Frequent lavage of the biliary tract via the nasobiliary tube is possible
and usually prevents the tube obstruction. Previous experiences
learned us that purulent bile may obstruct plastic stent in a few days
after the procedure. Although it may be more preferable to use a 10-Fr
nasobiliary tube in patients with cholangitis, 7-Fr nasobiliary tube was
used in all patients bacause of the lack of 10-Fr nasobiliary tube in our
region.
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There are two reports of case-series studies which examined
whether or not EST should be added to ENBD or stent placement; they
revealed that there was no significant difference in the success rate and
effectiveness of drainage between these two methods [18,19]. However,
to our knowledge, no randomized controlled trial exist in the literature
about this issue. On the other hand, although it is not evidence-based,
many endoscopists prefer to perform EST in these patients [8]. In
addition to the additive effect on the bilioduodenal gradient, EST may
be useful as an alternative pathway for biliary drainage when ENBD or
stent obstruction occurs. Thus, we believe that ENBD with EST plus
intravenous administration of antibiotics may be the favorable
therapeutic option in cases with cholangitis. In this study, ENBD tube
placement with EST plus intravenous administration of antibiotics was
life-saving, successful to treat the cholangitis and gave us chance to
perform the subsequent definite treatments.
The limitations of the study include the following: the retrospective
study might have resulted in unintentional bias; in addition, there exist
a small number of patients in subgroups. On the other hand, we can
claerly conclude that; (1) ENBD with EST is efficient and safe to treat
the postoperative biliary leaks, (2) ENBD with EST plus intravenous
administration of antibiotics is efficient and safe to treat the lifethreating cholangitis and gives chance to perform subsequent ERCP
session or surgical treatment for the definite therapy.
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