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Abstract

Background In endoscopic retrograde cholangiopancrea-

tography (ERCP) for patients who have undergone a pan-

creatoduodenectomy (PD) with a Braun anastomosis, two

different approaches are available: the afferent-limb route

and the efferent-limb route. This study was to clarify the

usefulness of a short double-balloon enteroscope (DBE) in

ERCP for prior-PD patients, and to reveal which route was

optimal for ERCP.

Methods Seventy-two consecutive patients with a prior

PD underwent diagnostic or therapeutic ERCP using the

DBE. This retrospective study evaluated the outcome of the

ERCP and assessed the shape of the DBE by fluoroscopic

imaging to compare the maneuverability of the two routes.

Results In 71 patients (99 %) the bilioenteric anastomosis

was reached and cholangiography was performed. Treat-

ment was required in 59 patients (83 %) and was per-

formed successfully in all. Complications occurred in two

patients (3 %) with cholangitis. In three patients, the

afferent-limb route had to be changed to the efferent-limb

route in the procedure. A gentler arc-shaped angulation of

the DBE was induced using the efferent-limb route com-

pared to the afferent-limb route (128� (n = 42) vs. 113�
(n = 15); p = 0.037), and that was also revealed in 11

patients (15 %) who underwent repeated ERCP by each

route (123� vs. 96�; p = 0.003).

Conclusions The short DBE facilitates ERCP in prior-PD

patients. Particularly, ERCP using the efferent-limb route

can achieve a maneuverable procedure without unnecessary

stress, such as scope insertion to the sharp-angled afferent

limb and the handling of various accessories through the

narrow scope channel with a sense of resistance.

Keywords Short double-balloon enteroscopy (DBE) �
Endoscopic retrograde cholangiopancreatography (ERCP) �
Pancreatoduodenectomy (PD) � Braun anastomosis �
Maneuverability

Pancreatoduodenectomy (PD) is a standard operation per-

formed for patients with a pancreatobiliary disease such as

pancreatic cancer, bile duct cancer, ampulla of vater car-

cinoma, or chronic pancreatitis with severe biliary stricture.

Despite improvement in surgical techniques, biliary and

pancreatic complications of PD are still frequent [1]. The

use of diagnostic and therapeutic endoscopic retrograde

cholangiopancreatography (ERCP) for patients with
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surgically altered anatomies has been facilitated by the

development of balloon enteroscopy, including the use of a

double-balloon enteroscope (DBE), a single-balloon

enteroscope, and a short DBE [2–5], and ERCP has been

commonly performed as the initial attempt to manage

postoperative disorders prior to percutaneous drainage and

reoperation.

One of the general reconstructions of PD is the modified

Child method with Braun anastomosis, which is performed

to divert bile from the gastric stump by creating an anas-

tomosis between the afferent and efferent limbs [6]. When

ERCP is performed for patients with this reconstruction,

the enteroscope is conventionally advanced into the affer-

ent limb at the gastrojejunal anastomosis (GJA) [7].

However, the Braun anastomosis makes the direction of

scope insertion to a bilioenteric or pancreatoenteric anas-

tomosis complicated. In addition, sharp angulations along

the afferent limb sometimes occur [7, 8] and hinder the

endoscopic manipulation.

In ERCP for patients undergoing PD with a Braun

anastomosis, two different approaches for cholangiopan-

creatography are available anatomically; that is, the affer-

ent-limb route and the efferent-limb route approaches as

described below (Fig. 1). As yet, there have been no

studies that explain technically how the approach is made

in each route and that compare the suitability of the two

routes for ERCP. Here we describe the outcome of ERCP

for prior-PD patients in whom a short DBE was used, and

we discuss how to approach by each route and which route

is optimal for the performance of ERCP.

Methods

Patient population

From 2007 to 2013, 72 consecutive patients with prior PD

including subtotal stomach-preserving pancreatoduode-

nectomy (SSPPD) and pylorus-preserving pancreatoduo-

denectomy (PPPD) underwent attempted diagnostic or

therapeutic ERCP at Okayama University Hospital. All of

the patients had clinical features of cholestasis or cholan-

gitis. They were referred for abdominal ultrasonography,

computed tomography, or magnetic resonance cholangio-

pancreatography for further evaluation. According to these

imaging studies, when a dilation of bile duct was revealed,

ERCP was immediately arranged. ERCP was also con-

ducted for patients whose cases lacked a definitive expla-

nation of liver damage despite the evaluation with

additional imaging.

Endoscopic protocol

Before the patients underwent ERCP with a DBE, the

procedure was fully explained to them, and written

informed consent was obtained from all of the patients.

This procedure was performed with the patient in a prone

position under conscious sedation with diazepam and

pethidine hydrochloride.

Diagnostic and therapeutic ERCP was conducted with a

short DBE (EC-450BI5 or EI-530B, Fujifilm, Tokyo) under

direct vision and fluoroscopy in the initial attempt. This

type of DBE has a 152-cm working length and a 2.8-mm

working channel, allowing for the use of almost all con-

ventional accessories. In addition, the attachment was

normally equipped at the tip of the DBE to improve the

intubation of the scope and the visibility for seeking the

equivocal anastomosis. A standard push-and-pull technique

was used throughout the procedure [3] with CO2

insufflation.

After the identification of the bilioenteric anastomosis

was achieved, cholangiography was generally performed

using a 4-Fr tapered catheter (PR-V234Q, Olympus Med-

ical Systems, Tokyo) and a 0.025- to 0.035-inch guidewire.

In cases with bilioenteric anastomotic stricture, dilation by

a 6- to 8-mm dia. balloon dilation catheter (Quantum TTC,

COOK, Tokyo; Maxpass, Olympus Medical Systems) was

usually performed. In cases with hepaticolithiasis, a

Fig. 1 Two endoscopic approaches for cholangiopancreatography in

patients undergoing pancreatoduodenectomy with a Braun anastomo-

sis. A Afferent-limb route: the double-balloon enteroscope (DBE) is

introduced through the opening linked to the lesser curvature of the

stomach, which usually leads to the afferent limb at the gastrojejunal

anastomosis (GJA); then it is advanced without passing the suture line

(dotted line) at the Braun anastomosis, and reaches the bilioenteric

and pancreaticoenteric anastomosis. B Efferent-limb route: the DBE

is introduced through the opening linked to the greater curvature of

the stomach, which usually leads to the efferent limb at the GJA; then

it is advanced across the middle of the three-pronged lumens at the

Braun anastomosis, and reaches the bilioenteric and pancreaticoen-

teric anastomosis
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retrieval balloon catheter, basket catheter, or mechanical

lithotripter (XEMEX Crusher Catheter, XEMEX, Tokyo)

was used for the removal of stones. In some cases with

comorbidity of difficult hepaticolithiasis or severe cholan-

gitis, the placement of the 6- or 7-Fr plastic stents was also

performed in the initial session. When the subsequent stone

extraction was completed or severe cholangitis subsided,

the stents were removed. If residual stones were suspected,

a peroral direct cholangioscopy with an ultraslim entero-

scope (EG-530NW; Fujifilm) using overtube guidance was

sometimes performed. If it was not easy to pass the

accessories through the scope channel (showing resis-

tance), olive oil was used as a lubricant during the

procedure.

Two approaches for ERCP and techniques of scope

insertion

Regarding the route to the bilioenteric anastomosis, two

endoscopic approaches (the afferent-limb route and effer-

ent-limb route) were used in prior-PD patients with Braun

anastomosis. In the afferent-limb route, the DBE was

introduced through the opening linked to the lesser cur-

vature of the stomach, which usually led to the afferent

limb at the GJA [7, 8]; then it was advanced without

passing the suture line at the Braun anastomosis, and

reached the bilioenteric anastomosis (Fig. 1A). In the

efferent-limb route, the DBE was introduced through the

opening linked to the greater curvature of the stomach,

which usually led to the efferent limb at the GJA; then it

was advanced across the middle of the three-pronged

lumens at the Braun anastomosis and reached the bilioen-

teric anastomosis (Fig. 1B). This technique was applicable

in the patients with prior PD or SSPPD.

In the patients with prior PPPD, the DBE was introduced

through the opening visualized to the left or upper left side

in the endoscopic view, which usually led to the afferent

limb at the duodenojejunal anastomosis (DJA), and the

subsequent route to the bilioenteric anastomosis was the

same as described above; i.e., the afferent-limb route.

However, the DBE was introduced through the opening

visualized to the right or lower right side, which usually led

to the efferent limb at the DJA, and then the procedure was

the same as described above (i.e., the efferent-limb route).

The selection of the approach route was left to the

endoscopist’s discretion in each case. If the scope insertion

to the bilioenteric anastomosis by one route was unsuc-

cessful, the insertion was attempted again after changing

the approach route to the other route.

On the other hand, the afferent-limb route was always

selected in prior-PD patients without Braun anastomosis.

Evaluations

To determine the usefulness of the short DBE in ERCP for

patients who had prior PD, we retrospectively analyzed the

following parameters of the initial session: the technical

success rate, the details of treatment, the procedural time,

and complications. As the evaluation of the maneuver-

ability in the treatment, we used fluoroscopic images to

analyze the shape of the DBE when it reached the bilio-

enteric anastomosis. Specifically, we measured the angle of

the DBE which was formed by the intersection of the two

tangent lines at 5 cm from the bottom of the arc-shaped

scope bilaterally (Fig. 2). If a patient had no fluoroscopic

images that were filmed in the prone position and described

the whole shape of the DBE, the patient was excluded from

this analysis. For revealing which route was optimal for

ERCP, the angles of the DBE were compared between the

two routes. Additionally, in the patients who underwent

ERCP by each route during the study period, the angles of

the DBE were compared individually.

Statistical analysis

Continuous data are presented as medians and ranges.

Continuous variables were compared with the Mann–

Whitney U test. Frequency distribution was compared with

Fisher’s exact test or the v2 test. A paired analysis by

Wilcoxon signed test was used for comparison of the

angles of the DBE in the same individual. All statistical

analyses were performed with JMP 8.0.1 software (SAS

Institute, Cary, NC, USA). P values\ 0.05 were consid-

ered significant.

Results

Overall outcome

The characteristics of the 72 patients are shown in Table 1.

In 71 patients (98.6 %), the bilioenteric anastomosis was

reached using the short DBE. In the unsuccessful case with

a severe adhesion of the afferent limb, the anastomosis was

unidentified, although the DBE nearly reached the anas-

tomosis. Fortunately, this patient’s cholangitis improved

conservatively without later percutaneous drainage.

The median length of time from scope insertion to the

time when the bilioenteric anastomosis was reached in the

71 patients was 10 min (range 3–109 min). The median

length of that in the patients with PD (n = 42), PPPD

(n = 19), and SSPPD (n = 10) were 10.5 min (range

4–109 min), 9 min (range 3–85 min), and 9 min (range

3–40 min), respectively (p = 0.259).
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Successful cannulation and cholangiography were

achieved in all 71 patients (98.6 %) whose bilioenteric

anastomosis was reached. Treatment for pancreatobiliary

disorders was required in 59 of 71 patients (83 %).

Fifty-two (73 %) and four (6 %) of the 71 patients had a

bilioenteric anastomosis (benign, 48; malignant, four) and

intrahepatic bile duct stricture (benign, two; malignant,

two), respectively. In addition, 17 patients (24 %) had

hepaticolithiasis, 14 of whom had comorbidity of bilioen-

teric anastomosis. The details of the treatments are given in

Table 2. All endoscopic procedures for treatments were

performed successfully.

The median procedural time from scope insertion to

scope withdrawal in the 71 patients in whom successful

ERCP was achieved was 50 min (range 9–167 min). The

median procedural times in the patients with PD, PPPD,

and SSPPD were 55 min (range 11–167 min), 40 min

(range 30–106 min), and 51 min (range 9–120 min),

respectively (p = 0.973).

Complications occurred in two patients (3 %) with

cholangitis, which improved with conservative treatment.

No complications including pancreatitis and perforation

were observed.

Analysis of outcomes and the shape of the DBE

by approach route

Among the 72 patients, the efferent-limb route was finally

selected in 49 patients and the afferent-limb route in

18 patients (including the 2 patients without a Braun

anastomosis), as the approach route to the bilioenteric

anastomosis in the initial session. The remaining four

Fig. 2 Fluoroscopic images in

two cases. A Afferent-limb

route (Case 1). B Efferent-limb

route (Case 1). C Afferent-limb

route (Case 2). D Efferent-limb

route (Case 2)
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patients with an unknown route and the single patient with

Roux-en-Y reconstruction were excluded from the fol-

lowing analyses.

The DBE reaching rate for the bilioenteric anastomosis

and the rate of successful treatment were both 98 % (48/

49) with the use of the efferent-limb route, and they were

both 100 % (18/18) with the use of the afferent-limb route.

In an unsuccessful case in which the efferent-limb route

was used, the bilioenteric anastomosis was unidentified as

well by the afferent-limb route, because of a severe adhe-

sion of the afferent limb. In addition, reaching the bilio-

enteric anastomosis was achieved in three patients by

changing from the afferent-limb route to the efferent-limb

route, because an inability to reach the Braun anastomosis

in two patients and to pass the GJA in one patient occurred

when using the afferent-limb route. However, no patients

suffered procedural disadvantages when the efferent-limb

route was used.

As shown in Table 3, the median lengths of time from

scope insertion to the time that the bilioenteric anastomosis

was reached were similar between the efferent-limb route

(n = 48) and the afferent-limb route (n = 18) (9.5 min,

range 3–109 min vs. 10 min, range 5–53 min, p = 0.282).

According to the median procedural time from scope inser-

tion to scope withdrawal, there was also no significant dif-

ference between the two routes (41 min, range 9–167 min vs.

63 min, range 12–50 min, p = 0.331). However, the median

angle of the DBE was significantly larger when the efferent-

limb route (n = 42) was used compared to when the afferent-

limb route (n = 15) was used (128�, range 93�–151� vs. 113�,
range 11�–158�, p = 0.037).

Analysis of outcomes and the shape of the DBE

in patients undergoing repeated ERCP by each route

Fourteen (19 %) of the 72 patients underwent repeated

ERCP in each route. In all 11 patients (15 %) whose DBE

angle could be measured, a gentler arc-shaped angulation

Table 1 Characteristics of the 72 patients with prior pancreatoduo-

denectomy who underwent endoscopic retrograde cholangiopancrea-

tography

No. of patients 72

Median age, yrs (range) 69 (37–83)

Gender, no (%)

Male 44 (61)

Female 28 (39)

Primary disease, no (%)

Malignant disease 48 (63)�

Pancreatic ductal cancer 17

Bile duct cancer 10

Apulla of vater cancer 8

IPMN 7

Gastric cancer 2

Cholangiocarcinoma 1

Duodenal cancer 1

Renal cancer with pancreatic metastasis 1

Colon cancer with lymph node metastasis 1

Benign disease 28 (37)

Pancreatic cystic tumor 17

IPMN/MCN 16/1

Duodenal tumor 4

Adenoma/neuroendocrine tumor/GIST 1/2/1

Pancreatic neruoendocrine tumor 2

Chronic pancreatitis with obstructive jaundice 2

Pancreatic pseudocyst 1

Ampulla of vater adenoma 1

Gastric GIST 1

Operation methods, no (%)

PD 41 (58)�

PPPD 20 (28)

SSPPD 10 (14)

Reconstruction of the digestive tract, no (%)

With Braun anastomosis 69 (96)

Without Braun anastomosis 2 (3)

Roux-en-Y 1 (1)

IPMN intraductal papillary mucinous neoplasm, MCN mucinous

cystic neoplasm, GIST Gastrointestinal stromal tumor, PD pancreat-

oduodenectomy, PPPD pylorus-preserving pancreatoduodenectomy,

SSPPD subtotal stomach-preserving pancreatoduodenectomy
� 3 Patients had double cancer; pancreatic duct cancer and bile duct

cancer, gastric cancer and ampulla of vater cancer, bile duct cancer

and cholangiocarcinoma
� Hepatopancreatoduodenectomy underwent in 2 patients

Table 2 Details of the treatment procedures

PD PPPD SSPPD Total

Balloon dilation 29 12 6 47

Stone extraction 14 2 1 17

EBD 13 3 2 18

Plastic stent Single 4 1 1� 6

Double 6 2 1 9

Triple 1 1

Metal stent Single 1 1

Double 1 1

ENBD 15 9 4 28

PDCS 4 4� 1 9

PD pancreatoduodenectomy, PPPD pylorus-preserving pancreatodu-

odenectomy, SSPPD subtotal stomach-preserving pancreaticoduo-

denectomy, EBD endoscopic biliary stenting; ENBD, endoscopic

naso-biliary drainage; PDCS, peroral direct cholangioscopy
� Rundezvous technique was available for the stent placement
� In one case, stone extraction was performed by a 5-Fr basket

catheter under the PDCS
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of the DBE was induced using the efferent-limb route

compared to the afferent-limb route (median, range 123�,
85�–163� vs. 96�, 40�–158�, p = 0.003) (Fig. 3). However,

the median length of time from scope insertion to reaching

the bilioenteric anastomosis were essentially the same

(10 min, range 4–28 min vs. 10 min, range 4–24 min,

p = 0.741).

Discussion

Endoscopic management for pancreatobiliary disorders in

patients with surgically altered anatomies is difficult

because of the unusual anatomical features of the small

intestine and postoperative adhesion. To improve this

technical success rate, a pediatric colonoscope [8], a

duodenoscope [8, 9], and an anterior oblique-viewing

endoscope [10, 11] have been used instead of the

conventional front-viewing enteroscope [12]. Balloon

enteroscopy has enabled endoscopists to access the papilla

or biliopancreatoenteric anastomoses more definitively and

safely [2–5], and has been commonly performed as the

initial attempt to manage several postoperative disorders,

in patients with not only Roux-en-Y reconstruction but also

prior PD and Billroth II gastrectomy. The present study

examined a large case series undergoing ERCP using the

short DBE for prior-PD patients. This is a first description

of the two different methods of approach for ERCP in

prior-PD patients with a Braun anastomosis, and the results

revealed that the efferent-limb route is suitable as the pri-

mary approach because of the higher maneuverability

during the procedure.

In previous articles, the rate of successful ERCP for

biliary indications in prior-PD patients was 69–86 % using

a front-viewing enteroscope, a pediatric colonoscope, or a

duodenoscope [8, 9, 12]. Owing to the development of the

short DBE which has a shorter radius of curvature of the tip

of the scope as well as easier and greater maneuverability

[13], this rate was increased to 96.7 % (29 of total 30

sessions) in 18 prior-PD patients [2, 5, 14]. However, the

details of the digestive reconstruction were not mentioned

in most of these studies.

In the present study, successful ERCP was achieved in

98.6 % (138 of 140 sessions) of 72 patients, even though

69 patients (96 %) had a Braun anastomosis which

increased the length of the limbs [15] and challenged the

endoscopist’s skill. It seems that both the utility of the short

DBE and our insertion technique (described in Methods

section) contributed greatly to the achievement of this high

success rate of ERCP. The causes of unsuccessful ERCP

were the inability to reach the bilioenteric anastomosis due

to a malignant intestinal obstruction in one patient and

severe adhesion of the afferent limb in another. There was

no unsuccessful ERCP by the short DBE due to excessive

length of the afferent limb. In addition, there were no

Table 3 Time of scope insertion and total procedure, and angle of the double-balloon enteroscope during endoscopic retrograde cholangiog-

raphy by approach routes

Route Time of scope insertion Time of total procedure Angle of the DBE

n Median (range); min p Value Median (range); min p Value n Median (range); degree p Value

PD Afferent-limb route 11 11 (8–53) 0.125 66 (32-80) 0.165 11 115 (11–158) 0.065

Efferent-limb route 28 10 (4–109) 41 (11–167) 26 131 (93–151)

PPPD Afferent-limb route 3 9 (7–19) 0.528 62 (50–85) 0.344 1 88 0.135

Efferent-limb route 14 7.5 (3–85) 39 (30–106) 13 125 (98–140)

SSPPD Afferent-limb route 4 8 (5–10) 0.454 40 (12–74) 0.337 3 113 (96–131) 1

Efferent-limb route 6 12 (3–40) 66 (9–120) 3 123 (94–131)

Total Afferent-limb route 18 10 (5–53) 0.282 63 (12–50) 0.331 15 113 (11–158) 0.037

Efferent-limb route 48 9.5 (3–109) 41 (9–167) 42 127.5 (93–151)

PD pancreatoduodenectomy, PPPD pylorus-preserving pancreatoduodenectomy, SSPPD subtotal stomach-preserving pancreatoduodenectomy,

DBE double-balloon enteroscope

Fig. 3 Comparison of the shape of the DBE in patients undergoing

repeated cholangiography using both the afferent-limb route and the

efferent-limb route
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severe complications in the previous and present studies [2,

5, 14].

Conventionally, the afferent-limb route has been selected

for ERCP in prior-PD patients with or without a Braun

anastomosis, perhaps because that route was considered a

shortcut to the bilioenteric or pancreatoenteric anastomosis.

However, we experienced some cases in which it became

easy to reach the anastomoses by altering the approach route

from the afferent-limb route to the efferent-limb route. An

earlier study reported that the causes of difficulty in reaching

the bilioenteric or pancreatoenteric anastomosis in prior-PD

patients were severe adhesions of the afferent limb and/or

efferent limb, excessive looping of the enteroscope and/or

excessive length of the afferent limb, and metastatic

obstruction of the intestine [8]. In addition, scope insertion

to the afferent limb at the GJA was sometimes difficult by

the afferent-limb route, perhaps because sharp angulation

was formed from the effects of surgery [16]. Failure to enter

the afferent limb occurred in 2.2–10 % of patients with a

Billroth II gastrectomy in several different series [17–19].

In brief, the afferent-limb route is not the best choice for

ERCP. The volume of bile in the limb and peristalsis were

reported to be helpful in distinguishing between the affer-

ent limb and the efferent limb [20], but in fact, this was

often not possible. In the present study, the direction of the

afferent limb or efferent limb at the GJA and the Braun

anastomosis was clarified using our insertion technique. In

addition, we found that when using the efferent-limb route

it was sometimes a far distance to the anastomoses,

although there was no significant difference in the lengths

of time from scope insertion to reaching the bilioenteric

anastomosis between the two routes (Table 3). This might

indicate that the disadvantage of the efferent-limb route

was off-set using the DBE, which made the intestine ple-

ated over the overtube. Making proper use of the two dif-

ferent routes allowed the achievement of reaching the

bilioenteric or pancreatoenteric anastomosis definitely and

rapidly in most cases.

We also observed that in the ERCP for prior-PD patients

with a Braun anastomosis, an arc-shaped angulation of the

enteroscope was usually formed as shown by fluoroscopic

imaging when the enteroscope reached the bilioenteric or

pancreatoenteric anastomosis. Our comparison of the two

routes by fluoroscopic imaging revealed that a sharper

angulation of the DBE occurred with the afferent-limb route

compared to the efferent-limb route. Furthermore, in all 11

(15 %) individual patients who underwent repeated ERCP

by each route during the study period, a gentler arc-shaped

angulation of the DBE was induced using the efferent-limb

route rather than the afferent-limb route, as described in

Fig. 3. This phenomenon was easily speculated from the

anatomical structure shown in Fig. 1. This sharp angulation

of the DBE could sometimes cause reduced maneuverability

in the ERCP, such as scope insertion to a tight and sharp-

angled limb [8] and the handling of various accessories

through the narrow scope channel with a sense of resistance.

To overcome these difficulties, the injection of a lubricant

such as olive oil into the scope channel was helpful, and the

endoscopist’s expertise was necessary. The ERCP for some

patients were barely completed using their ideas and expe-

riences in our clinical practice, and then there was no sig-

nificant difference in the technical success rate for treatment

or the lengths of procedural time between the two routes,

fortunately.

In fact, it is apparent that ERCP using the afferent-limb

route had no advantage and was a challenging procedure.

We propose that the efferent-limb route, which made the

procedure maneuverable and stable without unnecessary

stress, is suitable and acceptable as a first choice for ERCP.

No other ideas for optimal ERCP in light of approach

routes have been reported, to the best of our knowledge.

These analyses could be applied to ERCP for patients

undergoing the Billroth II gastrectomy with intact papilla.

The selection of the approach route might also affect the

facilitation of the biliary cannulation for these patients.

However, the present study was retrospective and we did

not examine this issue. Additionally, our analysis of the

optimal approach route was subject to a bias, namely the

selection of the approach route depended on the endosco-

pists’ discretion. Randomized prospective studies with

large patient numbers are necessary to establish the optimal

strategy for ERCP in patients with a prior PD.

In conclusion, the short DBE facilitates diagnostic and

therapeutic ERCP in patients with a prior PD. Particularly,

ERCP using the efferent-limb route can achieve a maneu-

verable and stable procedure without unnecessary stress,

such as scope insertion to the sharp-angled afferent limb,

and the handling of various accessories through the narrow

scope channel with a sense of resistance, despite the vari-

ous lengths of limbs and degrees of adhesion. This efferent-

limb route approach is optimal for ERCP in patients who

have undergone a PD with a Braun anastomosis and may

be considered the standard approach in that setting.
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