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Abstract
AIM
To compare the outcomes of preoperative endoscopic 
nasobiliary drainage (ENBD) and endoscopic retrograde 
biliary drainage (ERBD) in patients with malignant distal 
biliary obstruction prior to pancreaticoduodenectomy 
(PD). 

METHODS
Data from 153 consecutive patients who underwent 
preoperative endoscopic biliary drainage prior to PD 
between January 2009 and July 2016 were analyzed. 
we compared the clinical data, procedure-related 
complications of endoscopic biliary drainage (EBD) and 
postoperative complications of PD between the ENBD 
and ERBD groups. Univariate and multivariate analyses 
with odds ratios (ORs) and 95% confidence intervals 
(95%CIs) were used to identify the risk factors for 
deep abdominal infection after PD.

RESULTS
One hundred and two (66.7%) patients underwent 
ENBD, and 51 (33.3%) patients underwent ERBD. 
Endoscopic sphincterotomy was less frequently 
performed in the ENBD group than in the ERBD group 
(P  = 0.039); the EBD duration in the ENBD group 
was shorter than that in the ERBD group (P  = 0.036). 
After EBD, the levels of total bilirubin (TB) and alanine 
aminotransferase (ALT) were obviously decreased in 
both groups, and the decreases of TB and ALT in the 
ERBD group were greater than those in the ENBD group 
(P  = 0.004 and P  = 0.000, respectively). However, 
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the rate of EBD procedure-related cholangitis was 
significantly higher in the ERBD group than in the ENBD 
group (P  = 0.007). The postoperative complications 
of PD as graded by the Clavien-Dindo classification 
system were not significantly different between the two 
groups (P  = 0.864). However, the incidence of deep 
abdominal infection after PD was significantly lower in 
the ENBD group than in the ERBD group (P  = 0.019). 
Male gender (OR = 3.92; 95%CI: 1.63-9.47; P  = 0.002), 
soft pancreas texture (OR = 3.60; 95%CI: 1.37-9.49; P  
= 0.009), length of biliary stricture (≥ 1.5 cm) (OR = 
5.20; 95%CI: 2.23-12.16; P  = 0.000) and ERBD method 
(OR = 4.08; 95%CI: 1.69-9.87; P  = 0.002) were 
independent risk factors for deep abdominal infection 
after PD.

CONCLUSION
ENBD is an optimal method for patients with malignant 
distal biliary obstruction prior to PD. ERBD is superior 
to ENBD in terms of patient tolerance and the effect 
of biliary drainage but is associated with an increased 
risk of EBD procedure-related cholangitis and deep 
abdominal infection after PD.

Key words: Preoperative endoscopic biliary drainage; 
Endoscopic nasobiliary drainage; Endoscopic retrograde 
biliary drainage; Pancreaticoduodenectomy; Malignant 
distal biliary obstruction
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Core tip: To compare the outcomes of preoperative 
endoscopic biliary drainage via  endoscopic nasobiliary 
drainage (ENBD) and endoscopic retrograde biliary 
drainage (ERBD) in patients with malignant distal 
biliary obstruction prior to pancreaticoduodenectomy 
(PD), we studied 153 patients with malignant distal 
biliary obstruction who underwent ENBD or ERBD 
prior to PD. ERBD was superior to ENBD in terms of 
patient tolerance and the effect of biliary drainage, 
but the incidence rates of endoscopic biliary drainage 
procedure-related complications and deep abdominal 
infection after PD were higher than those associated 
with ENBD. Multivariate analysis showed that ERBD was 
an independent risk factor for deep abdominal infection 
after PD. ENBD is the optimal method for patients with 
malignant distal biliary obstruction prior to PD.
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WD. outcomes of preoperative endoscopic nasobiliary drainage 
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INTRODUCTION
Malignant distal biliary obstruction, which is caused 

by periampullary carcinoma, pancreatic carcinoma 
and other malignant diseases, can lead to obstructive 
jaundice. Pancreaticoduodenectomy (PD) is the curative 
treatment for malignant distal biliary obstruction. 
Hyperbilirubinemia causes organ dysfunction, including 
liver and cardiac dysfunction, as well as coagulation 
dysfunction, bacterial translocation and cholangitis. 
Preoperative biliary drainage (PBD) can reduce serum 
bilirubin levels, which may improve the outcomes of 
surgical treatment[1]. However, controversy regarding 
the use of PBD for malignant distal biliary obstruction 
prior to PD has existed for decades. Some studies found 
that PBD did not improve the outcomes of surgery but 
did increase postoperative complications (infectious 
complication, postoperative pancreatic fistula, delayed 
gastric emptying, etc.) and hospitalization, and PBD 
was considered a negative prognostic factor for 
the long-term survival of patients with malignant 
distal biliary obstruction after PD. Therefore, some 
researchers suggested that PBD should be avoided 
or should not be performed routinely in patients with 
malignant distal biliary obstruction after PD[2-6]. No 
consensus regarding whether to perform PBD for 
malignant obstructive jaundice has been established. 
However, PBD is still used at many centers for patients 
presenting with hyperbilirubinemia or cholangitis 
to improve their preoperative state. PBD can be 
performed via endoscopic biliary drainage (EBD) or 
via percutaneous transhepatic biliary drainage (PTBD). 
EBD has been shown to be superior to PTBD for the 
treatment of malignant distal biliary obstruction prior 
to PD because PTBD is more invasive and is associated 
with a higher rate of complications and higher incidence 
of catheter tract metastasis[7,8]. Several recent reports 
have shown that EBD is the preferred method because 
patients with malignant distal biliary obstruction who 
undergo PTBD prior to PD have poorer long-term 
survival than those who undergo EBD[9-12]. EBD can be 
performed via endoscopic nasobiliary drainage (ENBD) 
with a nasobiliary catheter or via endoscopic retrograde 
biliary drainage (ERBD) with a plastic stent. There is 
debate regarding which is the more beneficial method 
for patients with malignant distal biliary obstruction, 
and several papers have suggested that ENBD is 
superior to ERBD when considering the incidence of 
stent dysfunction, perioperative complication rate and 
mortality[13,14].

In the present study, we retrospectively investigated 
the outcomes of EBD via ENBD with a nasobiliary 
catheter and ERBD with a plastic stent in patients with 
malignant distal biliary obstruction prior to PD.

MATERIALS AND METHODS
Patients
Between January 2009 and July 2016, a prospectively 
collected database of patients with malignant distal 
biliary obstruction who had undergone EBD prior to PD 
(Whipple) at the First Affiliated Hospital of Nanchang 
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University was retrospectively reviewed. EBD was 
performed for patients with hyperbilirubinemia and poor 
liver function prior to PD. This study was approved by 
the ethics committee of the First Affiliated Hospital 
of Nanchang University. A total of 153 patients with 
malignant distal biliary obstruction (total bilirubin ≥ 
100 µmol/L) underwent EBD (ENBD or ERBD). The 
ENBD group was matched in a 2:1 ratio to the ERBD 
group with respect to patient clinical characteristics, 
data of EBD and PD. Endoscopic sphincterotomy (EST) 
was performed in patients with severe stenosis when 
balloon dilatation was not possible. We used a 7.5-Fr 
tube in the ENBD group and an 8.5-Fr plastic stent in 
the ERBD group. After the drainage procedure, the 
surgeon evaluated the patients regarding bilirubin to 
determine whether the surgical goals were achieved or 
whether the drainage was dysfunctional, after which 
PD was performed.

Data collection 
We retrospectively reviewed the clinical data, including 
age, gender, concomitant diseases (hypertension, 
cardiac disease, diabetes mellitus, acute pancreatitis 
and cholangitis), biochemical indicators [total bilirubin 
(TB) and alanine aminotransferase (ALT)], EBD-related 
data (the type and diameter of the nasobiliary catheter 
and plastic stent and the length of the biliary stricture), 
PD-related data (pancreatic texture, pancreatic duct 
diameter, common bile duct diameter, operative time, 
bleeding volume, and blood transfusion), the com-
plications of EBD and the postoperative complications of 
PD.

Definition of complications
The complications of EBD included stent/tube 
dysfunction, pancreatitis, cholangitis and others 
(hemorrhage, perforation, etc.). Stent/tube dysfunction 
included occlusion or migration that prevented the 
serum bilirubin and transaminase from decreasing or 
increasing. Pancreatitis was characterized by upper 
abdominal pain, abdominal distension, vomiting and 
other clinical symptoms, including serum amylase 
concentration that was three or more times higher than 
the upper limit of normal. Cholangitis was characterized 
by fever, jaundice, and abdominal pain with an increase 
in white blood cell count.

The postoperative complications of PD included 
pancreatic fistula (PF), delayed gastric emptying 
(DGE), postpancreatectomy hemorrhage (PPH), bile 
leakage, deep abdominal infection, wound infection 
and pneumonia. According to the guidelines of the 
International Study Group on Pancreatic Fistula, PF was 
confirmed when the concentration of amylase in the 
peritoneal drainage fluid or abdominal puncture fluid 
was three or more times higher than the upper limit 
of the normal serum concentration after postoperative 
day 3, and PF was divided into three grades (A, B and 

C) based on clinic symptoms and treatment[15]. DGE 
and PPH were also diagnosed according to the ISGPS 
guidelines and were also divided into three grades (A, B 
and C)[16,17]. Bile leakage was diagnosed when bile was 
present in the drainage fluid or abdominal puncture 
fluid. Deep abdominal infections, including peritoneal 
infection and intra-abdominal abscess, were diagnosed 
when there were signs of peritonitis, increased white 
blood cell count, and positive drainage-fluid culture or 
were confirmed by CT scan and puncture drainage. 
Wound infection was diagnosed according to the 
guidelines of the US Centers for Disease Control and 
Prevention[18]. Pneumonia diagnosis required clinical 
symptoms and radiographic evidence, such as X-ray or 
CT. In accordance with the Clavien-Dindo classification 
system, the complications were classified into five 
grades, and we further stratified the patients into the 
mild (Ⅰ-Ⅱ), moderate (Ⅲ) and severe groups (Ⅳ-Ⅴ) 
according to the severity of the symptoms[19]. Mortality 
was defined as death during the perioperative period 
or death from surgery-related complications within 1 
mo after discharge.

Statistical analysis
SPSS 18.0 software (Chicago, IL, United States) was 
used for all statistical analyses. Data are expressed as 
the mean ± SD or median values and percentages. 
Statistical analyses were performed using the χ 2 test 
or Fisher’s exact test for categorical variables and 
t-tests for numerical variables. The risk factors were 
evaluated by univariate and multivariate analyses 
with odds ratios (ORs) and 95% confidence intervals 
(95%CIs). A two-sided P-value < 0.05 was considered 
statistically significant. 

RESULTS
Patient characteristics and surgical characteristics of 
EBD and PD
In the study, 153 consecutive patients underwent EBD 
(ENBD or ERBD) prior to PD, of whom 102 (67.7%) 
underwent ENBD and 51 (33.3%) underwent ERBD. All 
patients were diagnosed by postoperative pathology, 
including 111 (72.6%) cases of papilla adenocarcinoma, 
25 (16.3%) cases of distal cholangiocarcinoma and 17 
(11.1%) cases of pancreatic head cancer. All patients 
presented with severe jaundice, and the levels of TB 
and ALT at admission were not significantly different 
between the ENBD and ERBD groups (P = 0.667 and 
P = 0.241, respectively). There were no differences in 
age, gender or concomitant diseases (hypertension, 
cardiac disease, diabetes mellitus, acute pancreatitis 
and cholangitis) between the two groups (Table 1). The 
data regarding the EBD procedure showed that the EST 
and EBD durations were significantly different between 
the two groups (Table 1). EST was less frequently 
performed in the ENBD group than in the ERBD group 
(P = 0.039), and the mean EBD duration in the ENBD 
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The level of ALT at admission was not significantly 
different between the ENBD and ERBD groups 
(189.16 ± 161.52 IU/L and 158.41 ± 132.25 IU/L, 
respectively; P = 0.241). After EBD, the level of ALT 
at 1 d before PD decreased more slowly in the ENBD 
group than in the ERBD group (72.63 ± 50.66 IU/L 
and 49.73 ± 28.11 IU/L, respectively; P = 0.000). 
However, the level of ALT in the ENBD group decreased 
as rapidly as that in the ERBD group after PD (35.49 ± 
22.65 IU/L and 34.74 ± 34.29 IU/L, respectively; P = 
0.872) (Table 2, Figure 1B).

Procedure-related complications of EBD and 
postoperative complications of PD between the two 
groups
After EBD, the rate of EBD procedure-related 
cholangitis was significantly lower in the ENBD group 
than in the ERBD group (7.8% vs 23.5%, P = 0.007); 
however, there was no difference in EBD dysfunction, 
EBD procedure-related pancreatitis or other adverse 
events between the two groups (Table 3). 

The postoperative complications of PD between the 
two groups are shown in Table 3. The incidence of deep 
abdominal infection after PD was significantly lower 
in the ENBD group than in the ERBD group (24.5% 
vs 43.1%, P = 0.019), but there was no difference 

group was shorter than that in ERBD group (P = 0.036). 
The mean length of biliary stricture was not significantly 
different between the two groups (P = 0.849). There 
were no differences in the procedure of PD between 
the two groups, such as operative time, intraoperative 
bleeding, blood transfusion, pancreatic texture, and 
the diameter of the pancreatic duct and common bile 
duct (Table 1). Finally, the total expenditure, total 
hospital stay and postoperative hospital stay were not 
significantly different between the two groups (Table 1).

Changes in the levels of TB and ALT between the two 
groups
The level of TB at admission was not significantly 
different between the ENBD and ERBD groups 
(198.92 ± 85.57 µmol/L and 205.45 ± 93.69 µmol/L, 
respectively; P = 0.667). After EBD, the level of TB 
at 1 d before PD was obviously lower in all patients in 
the two groups, and the extent of the TB decrease in 
the ENBD group was less than that in the ERBD group 
(96.45 ± 74.90 µmol/L and 66.01 ± 52.85 µmol/L, 
respectively; P = 0.004). Similarly, the level of TB 
decreased more slowly in the ENBD group than in 
the ERBD group after PD (42.16 ± 42.57 µmol/L and 
28.45 ± 25.25 µmol/L, respectively; P = 0.014) (Table 
2, Figure 1A).

Variable ENBD (n  = 102) ERBD (n  = 51) P  value

Age (yr) 55.26 ± 9.07 56.24 ± 9.65 0.542
Gender (Male) 58 (56.9) 29 (56.9) 1.000
Concomitant diseases

Hypertension 9 (8.8) 5 (9.8) 0.843
Cardiac disease 16 (15.7)   6 (11.8) 0.515
Diabetes mellitus 22 (21.6) 13 (25.5) 0.586
Anemia 39 (38.2) 24 (47.1) 0.296
Hypoproteinemia 31 (30.4) 20 (39.2) 0.275
Acute pancreatitis 6 (5.9) 4 (7.8) 0.732
Acute cholangitis 7 (6.9)  7 (13.7) 0.233

Malignant disease 0.307
Papilla adenocarcinoma 70 (68.7)  41(80.4)

Distal cholangiocarcinoma 19 (18.6)  6 (11.8)
Pancreatic carcinoma 13 (12.7) 4 (7.8)
ALT at admission (IU/L)   189.16 ± 161.52   158.41 ± 132.25 0.241
TB at admission (µmol/L) 198.92 ± 85.57 205.45 ± 93.69 0.667

Data of EBD
EST 48 (47.1) 33 (64.7) 0.039
Length of biliary stricture (cm)   1.55 ± 0.84   1.58 ± 0.83 0.849
EBD duration (d) 11.05 ± 4.87 13.55 ± 7.60 0.036

Data of PD
Operative time (min) 358.97 ± 84.21   375.49 ± 105.66 0.334
Intraoperative bleeding (mL)   475.49 ± 274.47   488.04 ± 306.31 0.798
Blood transfusion 45 (44.1) 21 (41.2) 0.729
Pancreas texture (soft) 56 (54.9) 22 (43.1) 0.170
Diameter of pancreatic duct (mm)   3.35 ± 1.29   3.48 ± 1.29 0.567
Diameter of common bile duct (cm)   1.73 ± 0.45   1.78 ± 0.52 0.540
Total hospital stay (d)   31.85 ± 10.35   29.84 ± 10.03 0.254
Postoperative hospital stay (d) 18.50 ± 9.50 16.80 ± 8.21 0.278
Total expenditure (USD) 10093 ± 3229 10100 ± 2779 0.988

Table 1  Demographic and clinical characteristics of patients who underwent endoscopic biliary drainage (endoscopic nasobiliary 
drainage and endoscopic retrograde biliary drainage) prior to pancreaticoduodenectomy  n  (%)

EBD: Endoscopic biliary drainage; ENBD: Endoscopic nasobiliary drainage; EST: Endoscopic sphincterotomy; ERBD: Endoscopic retrograde biliary 
drainage; PD: Pancreaticoduodenectomy.
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in the incidence of wound infection or pulmonary 
infection (P = 0.653 and P = 0.386, respectively). The 
Clavien-Dindo classification of complications was not 
significantly different between the two groups (58.8% 
vs 66.7%, P = 0.864). The rate of pancreatic fistula 
was not significantly different between the ENBD group 
and the ERBD group (33.3% vs 41.2%, P = 0.350), 
nor was the difference in the rate of biliary fistula (P = 
1.000). The incidence of DGE and PPH as graded by the 
ISGPS between the two groups was not significantly 
different (P = 0.893 and P = 0.523, respectively). 
The rate of reoperation in the ENBD group was not 
significantly different from that in the ERBD group (P 
= 1.000). Five (4.9%) patients in the ENBD group and 
three (5.9%) patients in the ERBD group died during 
the perioperative period, and there was no significant 
difference in the perioperative mortality rate (P = 
1.000).

Risk factors for deep abdominal infection after PD
The preceding data revealed a significant difference in 
the incidence of deep abdominal infection between the 
ENBD and ERBD groups. We performed a univariate 
analysis to assess the 22 clinical factors of deep 
abdominal infection between the deep abdominal 
infection group and the no-deep abdominal infection 
group. The results showed that gender (male), length 
of biliary stricture (≥ 1.5 cm), diameter of pancreatic 
duct (≤ 3 mm), pancreas texture (soft) and EBD 
method (ERBD) were significant factors. Then, the 
independent risk factors for deep abdominal infection 
were identified by multivariate logistic regression 
analysis. Male gender (OR = 3.92; 95%CI: 1.63-9.47; 
P = 0.002), soft pancreas texture (OR = 3.60; 95%CI: 
1.37-9.49; P = 0.009), length of biliary stricture (≥
1.5 cm) (OR = 5.20; 95%CI: 2.23-12.16; P = 0.000) 
and ERBD method (OR = 4.08; 95%CI: 1.69-9.87; 
P = 0.002) were independent risk factors for deep 
abdominal infection after PD (Table 4). 

DISCUSSION
Preoperative EBD was performed in patients with 

malignant distal biliary obstruction with severe 
jaundice and poor physical condition who were waiting 
for surgery and preoperative chemotherapy. There is 
no consensus on whether ENBD or ERBD is preferable 
prior to PD. In the clinic, surgeons perform ENBD or 
ERBD primarily based on personal opinion, the degree 
of bile duct stenosis, equipment conditions, hospital 
stay duration and economic costs. In the present 
study, we compared the effects of EBD, the procedure-
related complications of EBD, and the postoperative 
complications of PD between the two groups.

ENBD and ERBD are both effective methods for 
decreasing the levels of TB and ALT, but ERBD had 
a better effect on biliary drainage and EBD duration 
compared to ENBD in the present study due to better 
tolerance by the patients. However, some studies have 
shown that the rate of ERBD dysfunction was higher 
than that of ENBD dysfunction[13,14]. Others have 
suggested that there was no difference in the rate of 
EBD dysfunction and the duration from PBD to the 
time of EBD dysfunction between the two groups[20]. 
The incidence of EBD dysfunction was associated 
with pancreatic cancer and the small diameter of the 
stent[20,21]. In the present study, we found no difference 
in EBD dysfunction between the ENBD and ERBD 
groups. This result may be explained by the fact that 
most of the patients who underwent EBD prior to PD 
had papilla adenocarcinoma (72.6%), and we typically 
used the large-diameter plastic stent (> 8 Fr) at our 
center. In the current study, the self-expandable metal 
stent seemed to be superior to a plastic stent due 
to the lower rate of dysfunction[22], but it is not often 
used because of the high price and lack of compelling 
evidence.

Procedure-related cholangitis is the most common 
complication after EBD. Some studies have suggested 
that because ENBD is an external drainage procedure, 

Variable ENBD ERBD P value

TB at admission (µmol/L) 198.92 ± 85.57 205.45 ± 93.69 0.667
ALT at admission (IU/L)   189.16 ± 161.52   158.41 ± 132.25 0.241
TB at 1 d before PD (µmol/L)   96.45 ± 74.90   66.01 ± 52.85 0.004
ALT at 1 d before PD (IU/L)   72.63 ± 50.66   49.73 ± 28.11 0.000
TB at discharge (µmol/L)   42.16 ± 42.57   28.45 ± 25.25 0.014
ALT at discharge (IU/L)   35.49 ± 22.65   34.74 ± 34.29 0.872

Table 2  Changes in bilirubin and transaminase in patients 
who underwent endoscopic nasobiliary drainage or endoscopic 
retrograde biliary drainage prior to pancreaticoduodenectomy

ENBD: Endoscopic nasobiliary drainage; ERBD: Endoscopic retrograde 
biliary drainage; PD: Pancreaticoduodenectomy; TB: Total bilirubin; ALT: 
Alanine aminotransferase.
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Figure 1  the decreases in bilirubin (A) and alanine aminotransferase 
(B) in patients who underwent endoscopic nasobiliary drainage or 
endoscopic retrograde biliary drainage prior to pancreaticoduodenectomy. 
ENBD: Endoscopic nasobiliary drainage; ERBD: Endoscopic retrograde biliary 
drainage; PD: Pancreaticoduodenectomy; ALT: Alanine aminotransferase.
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it has a lower incidence of preoperative cholangitis 
than ERBD[14]. However, some researchers have not 
found significant differences between ENBD and 
ERBD in the incidence of EBD procedure-related 
cholangitis, pancreatitis and other complications[20]. 
In the present study, we showed that the rate of 
procedure-related cholangitis in the ERBD group was 
higher than that in the ENBD group. There are several 
possible explanations for this result. First, EST is more 
frequently performed in the ERBD group than in the 
ENBD group. Second, the intestinal contents, including 
gastrointestinal or external bacteria, run countercurrent 
to the pancreatic or bile duct past the Odyssey 
sphincter in ERBD, while the ENBD involves external 
drainage with less gastrointestinal or bile reflux. 

Although PBD has been widely performed at many 
centers, it was very difficult to identify the optimal EBD 
duration due to different PBD methods and the different 
sites of bile duct obstruction. ERBD is more comfortable 
than ENBD due to the absence of irritation from the 
nasobiliary catheter to the pharynx and larynx, and 
it is more easily tolerated by patients. Some studies 
have shown that the EBD duration in ERBD is longer 
than that in ENBD[23,24]. Many centers adhere to the 
4-6 wk minimum PBD duration, but this protocol may 
not be universally appropriate because the long PBD 

duration may increase infectious morbidity and may 
not be adaptable to all cancers. We showed that a 
PBD duration < 2 wk was more beneficial for severely 
jaundiced patients with periampullary cancer than a 
long duration (> 2 wk); there were fewer drainage-
related complications and a shorter hospital stay 
observed in the cohort that experienced the short 
PBD duration[25]. In this study, the mean PBD duration 
was less than 2 wk between the ENBD and ERBD 
groups, and the PBD duration in the ENBD group was 
significantly shorter than that in the ERBD group. The 
reason for this is not clear, but it may be related to the 
higher incidence of procedure-related complications 
and the better tolerance by patients in the ERBD group, 
which might have contributed to a longer PBD duration 
in the ERBD group than in the ENBD group. Prospective 
randomized studies are required to identify the optimal 
drainage duration.

Pancreatic fistula, DGE, biliary fistula, and deep 
abdominal infection are the most common post-
operative complications of PD, especially pancreatic 
fistula. There are various factors that contribute to 
the formation of postoperative complications after PD. 
Some studies have reported that PBD can increase the 
complications of PD, including pancreatic fistula and 
infectious complications. Most have shown that the 
incidence of wound infection was significantly higher 
in patients with PBD prior to PD than in the patients 
without PBD treatment before PD due to procedure-
related cholangitis and biliary bacterial translocation 
after PBD[26,27]. Gavazzi et al[27] reported that the 
overall incidence of the postoperative complications 
of PD was not significantly different between patients 
with stented and non-stented treatments. However, 
the rate of deep incisional surgical site infections was 
higher in the PBD group than the no-PBD group, and 
a difference in wound infection was not observed 
between the two groups; the most common bacterium 
in the bile or drain fluid was Enterococcus spp. Fujii et al[4] 
also reported that the cultures of bile or drainage fluid 
were more often positive in the ERBD group than 
in the ENBD group, and the incidence of abdominal 
abscess formation was significantly higher in the 
ERBD group than in the ENBD group. In the present 
study, we did not find that the overall complications 
of PD as graded by the Clavien-Dindo classification 
were different between the ENBD group and the 
ERBD group; there was a significant difference in the 
incidence of deep abdominal infection but not wound 
infection or pulmonary infection. The evidence shows 
that the infection complications of PD are important 
factors affecting the treatment of EBD.

We also found that gender (male), pancreas 
texture (soft), the length of the biliary stricture (≥ 1.5 
cm), and ERBD method were independent risk factors 
for deep abdominal infection according to univariate 
and multivariate analyses in the present study. We 
have several possible explanations for these results. 
Some researchers have found that male gender is 

Variable ENBD 
(n  = 102)

ERBD 
(n  = 51)

P  value

Complications of EBD
EBD dysfunction 16 (15.7) 5 (9.8) 0.319
Adverse events after EBD

Pancreatitis 12 (11.8) 12 (23.5) 0.059
Cholangitis 8 (7.8) 12 (23.5) 0.007
Others 3 (2.9) 2 (3.9) 1.000

Complications of PD
Pancreatic fistula 34 (33.3) 21 (41.2) 0.350

Grade A 14 (13.7) 13 (25.5)
Grade B 16 (15.7)   7 (13.7)
Grade C 4 (3.9) 1 (2.0)

Delayed gastric emptying 25 (23.6) 12 (23.5) 0.893
Grade A + B  14(12.8)   7 (13.7)
Grade C 11 (10.8) 5 (9.8)

PPH 7 (6.9) 5 (9.8) 0.523
Grade A + B 6 (5.9) 3 (5.9)
Grade C 1 (1.0) 2 (3.9)

Biliary fistula 2 (2.0) 1 (2.0) 1.000
Deep abdominal infection 25 (24.5) 22 (43.1) 0.019
Wound infection 17 (16.7) 10 (19.6) 0.653
Pulmonary infection 11 (10.8)   8 (15.7) 0.386
Reoperation 2 (2.0) 1 (2.0) 1.000
Perioperative death 5 (4.9) 3 (5.9) 1.000
Complication 60 (58.8) 34 (66.7) 0.864

Grade Ⅰ-Ⅱ 39 (38.2) 21 (41.2)
Grade Ⅲ 13 (12.8)   9 (17.6)
Grade Ⅳ-Ⅴ 8 (7.8) 4 (7.9)

Table 3  Procedure-related complications of endoscopic 
biliary drainage and the postoperative complications of 
pancreaticoduodenectomy between the two groups  n  (%)

EBD: Endoscopic biliary drainage; ENBD: Endoscopic nasobiliary 
drainage; PPH: Postpancreatectomy hemorrhage; ERBD: Endoscopic 
retrograde biliary drainage; PD: Pancreaticoduodenectomy.
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a risk factor for pancreatic fistula[28], and the higher 
rate of pancreatic fistula may increase infectious 
complications. Similarly, some studies have suggested 
that the soft pancreas texture is the most important 
independent risk for pancreatic fistula after PD[29,30]. 
The length of the biliary stricture may increase the 
difficulty of the endoscopic retrograde cholangio-
pancreatography (ERCP) and prolong the operative 
time, which can cause procedure-related cholangitis 
or bacterial translocation. Finally, ERBD was identified 
as a risk factor for deep abdominal infection; however, 
prospective randomized studies are required to identify 
the ERBD as a risk factor for deep abdominal infection. 
Meanwhile, the results suggest that preoperative EBD 
via ERBD should be selectively performed in jaundiced 
patients with high risk factors for infection. Additionally, 
the ERBD procedure and stent materials should be 
improved. 

There are several limitations to this study. First, due 
to the retrospective design, the data may not be fully 
convincing. Second, the study should have included 
bacterial culture and antibiotic sensitivity tests. Third, a 
prospective randomized trial will be required to identify 
ERBD method and length of the biliary stricture as risk 
factors for infectious complications after PD.

In conclusion, ENBD and ERBD are both effective 
biliary drainage methods for patients with malignant 
distal biliary obstruction. ERBD is superior to ENBD 
in terms of patient tolerance and the effect of biliary 
drainage, but it increases the risk of EBD procedure-
related cholangitis and deep abdominal infection 
after PD. Therefore, ENBD is the optimal method for 

patients with malignant distal biliary obstruction prior 
to PD.

COMMENTS
Background
Malignant distal biliary obstruction can lead to obstructive jaundice, and it is 
caused by periampullary carcinoma, pancreatic carcinoma, and other malignant 
diseases. Pancreaticoduodenectomy (PD) is recognized as the curative 
treatment for malignant distal biliary obstruction. Preoperative biliary drainage 
(PBD) can reduce serum bilirubin levels, which may improve the outcomes of 
surgical treatment. PBD is used at many centers to improve the preoperative 
state of patients with hyperbilirubinemia or cholangitis. EBD is superior to 
PTBD for the treatment of malignant distal biliary obstruction prior to PD 
because PTBD is more invasive and has a higher rate of complication, a higher 
incidence of catheter tract metastasis, and poorer long-term survival. It remains 
unknown whether endoscopic nasobiliary drainage (ENBD) or endoscopic 
retrograde biliary drainage (ERBD) is more beneficial for patients with malignant 
distal biliary obstruction prior to PD.

Research frontiers
The curative treatment for patients with malignant distal biliary obstruction is 
PD. However, despite considerable improvements in surgery and perioperative 
management, the incidence of complications and postoperative mortality after 
PD remains high due to severe jaundice and poor preoperative state. This study 
evaluated the outcomes of preoperative EBD via ENBD and ERBD and the risk 
factors for deep abdominal infection after PD.

Innovations and breakthroughs
Both ENBD and ERBD are effective methods for biliary drainage in patients 
with malignant distal biliary obstruction and severe jaundice. However, the 
rate of EBD procedure-related cholangitis was significantly higher in the ERBD 
group than in the ENBD group, and the incidence of deep abdominal infection 
after PD was significantly higher in the ERBD group than in the ENBD group. 
Male gender, soft pancreas texture, the length of the biliary stricture and ERBD 
method were independent risk factors for deep abdominal infection after PD.

Variable Univariate Multivariate

OR (95%CI) P  value OR (95%CI) P  value
Age (≥ 57 yr) 0.99 (0.48-2.02) 0.970
Gender (Male) 2.27 (1.09-4.72) 0.028 3.92 (1.63-9.47) 0.002
Hypertension 0.89 (0.27-3.01) 0.855
Cardiac disease 1.06 (0.40-2.80) 0.904
Diabetes mellitus 1.72 (0.78-3.77) 0.178
Anemia 0.65 (0.32-1.32) 0.234
Hypoproteinemia 1.05 (0.51-2.17) 0.901
Acute pancreatitis 1.55 (0.42-5.77) 0.513
Acute cholangitis 1.28 (0.41-4.06) 0.671
Malignant disease (pancreatic carcinoma) 0.60 (0.21-1.67) 0.325
TB at admission (≥ 200 µmol/L） 0.85 (0.43-1.71) 0.652
ALT at admission (≥ 200 IU/L） 1.91 (0.87-4.17) 0.106
ERBD method 2.34 (1.14-4.77) 0.020 4.08 (1.69-9.87) 0.002
EST 0.90 (0.45-1.78) 0.757
Length of biliary stricture (≥ 1.5 cm) 3.89 (1.86-8.14) 0.000   5.20 (2.23-12.16) 0.000
EBD duration (≥ 12 d) 0.91 (0.45-1.80) 0.777
Operative time (≥ 380 min) 0.72 (0.36-1.43) 0.347
Intraoperative bleeding (≥ 600 mL) 0.66 (0.31-1.40) 0.278
Blood transfusion 0.85 (0.42-1.71) 0.652
Pancreas texture (soft) 3.20 (1.53-6.66) 0.002 3.60 (1.37-9.49) 0.009
Diameter of pancreatic duct (≤ 3 mm) 2.11 (1.01-4.38) 0.046 1.60 (0.59-4.31) 0.354
Diameter of common bile duct (> 1.5 cm) 1.52 (0.76-3.04) 0.237

Table 4  Univariate and multivariate analyses of the risk factors for deep abdominal infection after pancreaticoduodenectomy

EST: Endoscopic sphincterotomy; EBD: Endoscopic biliary drainage; ERBD: Endoscopic retrograde biliary drainage; TB: Total bilirubin; ALT: Alanine 
aminotransferase.
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Applications
Although ERBD is superior to ENBD in terms of patient tolerance and the effect 
of biliary drainage, the ERBD method has a high rate of EBD procedure-related 
complications and is an independent risk factor for deep abdominal infection 
after PD. Therefore, preoperative endoscopic biliary drainage via ERBD should 
be selectively performed in jaundiced patients with high risk factors for infection. 
Additionally, the ERBD procedure and stent materials should be improved. 

Terminology
PD is recognized as the curative treatment for malignant distal biliary obstruction 
that is caused by periampullary carcinoma, pancreatic carcinoma and other 
malignant diseases. EBD can be performed by ENBD with a nasobiliary catheter 
or ERBD with a plastic stent.

Peer-review
This study is well written and worthy of publication.
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