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Abstract

Background Short-type double-balloon endoscope (DBE)-assisted endoscopic retrograde cholangiopancreatography (ERCP)
has been developed as an alternative approach for cases with a surgically altered gastrointestinal anatomy. However, this
technique is sometimes technically challenging and carries a risk of severe adverse events.

Aims To evaluate the factors affecting the technical success rate and adverse events of DBE-ERCP.

Methods A total of 319 patients (805 procedures) with a surgically altered gastrointestinal anatomy underwent short DBE-
ERCP. The factors affecting the technical success rate and adverse events, and the learning curve of the trainees were ret-
rospectively evaluated.

Results The technical success rate of all procedures was 90.7%. Adverse events occurred in 44 (5.5%) procedures. A multi-
variate analysis indicated that Roux-en-Y reconstruction and first-time short DBE-ERCP were factors affecting the technical
failure and adverse event rates, while the modified Child method after subtotal stomach-preserving pancreaticoduodenectomy
reconstruction was a non-risk factor for adverse events. The trainee caseload did not affect the technical success or adverse
event rates significantly; however, trainees tended to perform cases involving the modified Child method after subtotal
stomach-preserving pancreaticoduodenectomy reconstruction. The success rate of scope insertion increased according to
experience; however, the overall success rate did not differ to a statistically significant extent.

Conclusion Short DBE-ERCP was useful and safe for managing cases with a surgically altered anatomy; however, trainees
should concentrate on accumulating experience with easy cases, such as those with the modified Child method after subtotal
stomach-preserving pancreaticoduodenectomy reconstruction or a history of DBE-ERCP.

Keywords Double-balloon enteroscopy - Endoscopic retrograde cholangiopancreatography - Surgically altered anatomy -
Biliary tract diseases - Pancreatic diseases

Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) is

a crucial technique for diagnosing or treating pancreaticobil-
iary diseases; however, it is sometimes difficult to perform,

P4 Daisuke Uchida especially in patients with a surgically altered gastrointesti-
pt77172s @okayama-u.ac.jp nal anatomy [1]. Such patients can have a long intestinal dis-
tance to their papillae or anastomoses and may thus require a
! Department of Gastroenterology, Okayama University pap Y d
Hospital, 2-5-1 Shikata-cho, Kita-ku, Okayama 700-8558, long endoscope. The double-balloon endoscope (DBE) was
Japan initially developed to evaluate small intestinal diseases and
2 Center for Innovative Clinical Medicine, Okayama University has since been applied to cases of ERCP for patients with an
Hospital, Okayama, Japan altered gastrointestinal anatomy [2-6].
3 Short-type DBE-assisted ERCP (DBE-ERCP) has been

Department of General Medicine, Okayama University
Hospital, Okayama, Japan developed as an innovative technique for these patients [35,
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7]. However, some cases are still difficult to manage and
experience technical failure of DBE-ERCP, occasionally
resulting in adverse events. Shimatani et al. [5] reported an
adverse event rate of 10.6%, and Billroth II (B-II) recon-
struction and cases with papillae were found to be signifi-
cant risk factors. Severe adverse events include perforation
requiring surgical treatment.

The interventional endoscopic ultrasound (IV-EUS)
technique has recently been developed, and the efficacy of
this approach for cases of altered gastrointestinal anatomy
has been reported [8]. However, this technique is still being
developed, and appropriate guidelines concerning the use
of different techniques in different situations are needed.
While DBE-ERCP may be positioned as the core technique
for patients with an altered anatomy, further evaluations and
the establishment of a training program are needed.

In this study, we retrospectively evaluated a large case
series of DBE-ERCP and considered the factors associated
with technical success and adverse events.

Methods
Patients

A total of 319 patients (805 procedures) with a surgically
altered gastrointestinal anatomy who underwent DBE-ERCP
from November 2011 to August 2018 at Okayama University
Hospital were retrospectively evaluated. Sixty-two patients
were included in the previous multicenter prospective study
in Japan [5].

Instruments and DBE-ERCP Procedure

Short-type DBEs (EC-450BI5, EI-530B, and EI-580BT;
Fujifilm, Tokyo, Japan) were used. Procedures were per-
formed under conscious sedation with midazolam or propo-
fol, in combination with pentazocine. DBE-ERCP was
performed by endoscopists who had completed standard
colonoscopy training and experienced at least 100 ERCP
procedures. ERCP trainees were supervised by expert ERCP
endoscopists who had experienced at least 500 ERCP proce-
dures. Trainees gave way to their supervisors at the experts’
discretion. All procedures were performed with carbon diox-
ide (CO,) insufflation. Informed consent for DBE-ERCP was
obtained from all patients.

In cases of choledochojejunal anastomosis (CJA), biliary
or pancreatic stenosis requiring stent placement, periodic
stent replacement is scheduled every 3 months until steno-
sis improves. If stones are combined with stenoses, stone
removal is also performed.

In cases of failure to reach the papillae or anastomoses
due to difficult scope insertion, procedures are attempted
again after a few days.

Definitions and Outcome Measurement

The primary outcome was the factors associated with techni-
cal failure. The secondary outcomes were the factors associ-
ated with adverse events and the learning curve of the train-
ees. Technical success was defined as successful therapeutic
interventions (plastic stent placement for stenosis, complete
stone removal for bile duct stone, specimen sampling for
diagnostic ERCP). Cases of stenoses combined with stones
were categorized into the “stenoses” group. We collected
data on the patient characteristics as well as the reconstruc-
tion methods, indication for DBE-ERCP, and physicians’
experience. Physicians’ experience was classified into three
categories: novice (100-200 conventional ERCP procedures
experienced), intermediate (201-500 conventional ERCP
procedures experienced), and expert (> 500 conventional
ERCP procedures and > 20 DBE-ERCP procedures experi-
enced). Experience in other institutions was also included.
Physicians who met the definitions of novice or intermediate
were classified as trainees. The procedure results of trainees
who were trained on a continuous basis over a 2-year period
were evaluated over time.

This study was approved by the institutional review
board of Okayama University Hospital and registered in the
UMIN protocol registration system (identification number
UMIN000036199).

Statistical Analyses

Statistical analyses were performed using the JMP Pro 14.0
software program (SAS institute, Japan). The categorical
data were evaluated with the Chi-square test. P values <0.05
were considered statistically significant. A multivariate
logistic regression analysis was performed to analyze the
associations between items that were associated with the
prevalence according to a univariate analysis; P <0.05) and
the technical success and adverse events.

Results

The patients’ characteristics are shown in Table 1. A total
of 319 patients (805 procedures) underwent DBE-ERCP
during the study period. Surgical reconstruction was per-
formed by the modified Child method after subtotal stom-
ach-preserving pancreaticoduodenectomy (SSPPD) in 133
patients (312 procedures), modified Child method after
pylorus-preserving pancreaticoduodenectomy (PpPD) in 29
patients (60 procedures), Roux-en-Y (R-Y) with CJA in 116
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Table 1 Patient characteristics (n=319)

SSPPD (n=133) PpPD (n=29) R-Y with CJA  R-Y without CJA B-II (n=22) Total (n=319)
(n=116) (n=19)

Sex, male, n (%) 81 (61.4) 16 (55.2) 66 (56.4) 13 (68.4) 19 (86.3) 195 (61.1)
Age, median, years 70 65 65 71 77 69
Indication for DBE-ERCP

CJA stenosis 84 18 71 - - 173

Bile duct stone 15 3 19 10 11 58

Biliary stricture 15 1 26 6 9 57

Pancreatic indication 19 7 0 3 1 30

Others 0 0 0 0 1 1

DBE-ERCP, short-type double-balloon endoscope-assisted endoscopic retrograde cholangiopancreatography; SSPPD, modified Child method
after subtotal stomach-preserving pancreaticoduodenectomy; PpPD, modified Child method after pylorus-preserving pancreaticoduodenectomy;
R-Y, Roux-en-Y; CJA, choledochojejunal anastomosis; B-1I, Billroth II

patients (361 procedures), R-Y without CJA in 19 patients
(29 procedures), and Billroth II (B-II) gastrectomy in 22
patients (43 procedures). Indications for DBE-ERCP were
as follows: CJA stenoses in 173 patients, bile duct stones in
58 patients, biliary stricture in 57 patients, pancreatic indi-
cations in 30 patients, and other (assessment of gallbladder
tumor) in 1 patient.

Table 2 Results of all procedures (n=_805)

The success rate of reaching the papillae or anastomoses
among all procedures was 94.3% (759 procedures), and the
overall technical success rate was 90.7% (730 procedures).
The first-time DBE-ERCP rate was 39.6%. Seventy-five
cases failed their procedures. There were 36 cases in which
the papillae or anastomoses could not be reached, includ-
ing 2 patients who required surgical treatment because of

SSPPD (n=312) PpPD (n=60) R-Y with R-Y without  B-Il (n=43) Total (n=2_805)
CJA CJA (n=29)
(n=361)

Indication for DBE-ERCP

CJA stenosis 194 40 209 - - 443

Bile duct stone 27 5 65 15 14 126

Biliary stricture 56 84 10 26 177

Pancreatic indication 34 14 3 4 1 56

Others 1 0 0 0 2 3
Physician experiences

Novice 11 8 1 1 23

Intermediate 61 8 40 7 2 118

Expert 240 50 313 21 40 664
First-time DBE-ERCP, n (%) 133 (42.6) 29 (48.3) 116 (32.1) 19 (65.5) 22 (51.2) 319 (39.6)
Reach the papillae or anastomoses, n (%) 304 (97.4) 58 (96.7) 330 (91.4) 25 (86.2) 42 (97.7) 759 (94.3)
Procedure time, median, min 47 49 70 71 58.5 60
The overall technical success, n (%) 293 (93.9) 57 (95) 320 (88.6) 20 (69) 40 (93) 730 (90.7)
Adverse events, n (%)

Cholangitis 9 1 8 1 1 20

Pancreatitis 0 3 5 2 4 14

Perforation 1 0 3 1 1 6

Others 0 0 2 0 2 4

DBE-ERCP, short-type double-balloon endoscope-assisted endoscopic retrograde cholangiopancreatography; SSPPD, modified Child method
after subtotal stomach-preserving pancreaticoduodenectomy; PpPD, modified Child method after pylorus-preserving pancreaticoduodenectomy;

R-Y, Roux-en-Y; CJA, choledochojejunal anastomosis; B-II, Billroth IT
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Fig. 1 This is a case of intestinal perforation during scope insertion.
The patient was a 71-year-old man whose intestinal tract had been
reconstructed with B-II reconstruction. He was scheduled to undergo
DBE-ERCP for the assessment of a pancreatic head tumor by an
expert physician. However, scope insertion was difficult because of
adhesion, and perforation occurred during stretching of the scope

intestinal perforation. DBE-ERCP was reattempted in
16 cases, and retrials succeeded in 12. Thirty-two cases
required percutaneous drainage because of stent placement
failure. Six cases underwent EUS-guided drainage (four
cases of biliary drainage and two cases of pancreatic drain-
age). Nineteen cases were managed conservatively, and all
of them fortunately improved.

Adverse events occurred in 44 cases (5.5%), including
mild cholangitis in 20, pancreatitis in 14, intestinal per-
foration in 6, and others (2 biliary leakage, 1 pancreatic
leakage caused by guidewires, and 1 pneumothorax) in 4.

(a—c). Retroperitoneal emphysema was detected under radiographic
guidance (b and d, red arrows), and intraperitoneal emphysema was
also detected on CT (d, yellow arrow). He underwent emergent pan-
creaticoduodenectomy for pancreatic head tumor and intestinal per-
foration

These results are listed by surgical reconstruction procedure
in Table 2. There were three adverse events that required
further invasive intervention, including two cases with sur-
gical treatment for intestinal perforation and one requiring
percutaneous drainage for pancreatic leakage caused by a
guidewire. Other adverse events improved with conserva-
tive treatment. One of the cases of surgical treatment for
intestinal perforation is shown in Fig. 1, and one of the cases
without surgical treatment for intestinal perforation is shown
in Fig. 2.
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Fig.2 This is a case of micro-intestinal perforation during biliary
cannulation. The patient was an 83-year-old woman whose intes-
tinal tract had been reconstructed with R-Y reconstruction without
CJA. She underwent DBE-ERCP for the treatment of a CBD stone
by a novice physician; however, approaching the bile duct through the
papilla was difficult (a). During the cannulation approach, retroperi-

The factors affecting the technical failure rate were evalu-
ated, and the results of the univariate analysis are shown in
Table 3. Choledochojejunal anastomotic stenosis indication
and SSPPD reconstruction were significant factors influenc-
ing a “successful” procedure. In contrast, pancreatic indica-
tion, R-Y reconstruction, first-time DBE-ERCP, and naive
papillae were significant risk factors for technical failure. In
the multivariate analysis, pancreatic indication, R-Y recon-
struction, and first-time DBE-ERCP remained significant
risk factors for technical failure (Table 4).

The risk factors for adverse events according to the uni-
variate analysis are shown in Table 5. Reconstruction with
papillae (PpPD, R-Y without CJA, and B-II), first-time

@ Springer

toneal emphysema was detected under radiographic guidance (b, red
arrows). While the location of the perforation could not be detected,
pernasal drainage tubes were deployed for decompression of the
intestinal tract (¢). On CT, retroperitoneal emphysema was detected
around the right kidney (d, yellow arrows). Fortunately, she improved
without surgical treatment

DBE-ERCP, naive papillae, and pancreatic indication were
risk factors for pancreatitis. Novice experience, first-time
DBE-ERCP, and naive papillae were risk factors for intesti-
nal perforation. B-II reconstruction and naive papillae were
risk factors for other adverse events. In total, bile duct stone
indication, B-II reconstruction, first-time DBE-ERCP, and
naive papillae were risk factors for adverse events. The mul-
tivariate analysis indicated first-time DBE-ERCP to be the
only significant factor influencing adverse events. In addi-
tion, SSPPD reconstruction was the only significant factor
affecting the procedure safety (Table 6).

The results of procedures performed by trainees (nov-
ice and intermediate) are shown in Table 7. The success
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Table 3 Factors affecting technical failure: results of a univariate
analysis

Techni- Techni- P value
cal success cal failure
(n=1730) (n=175)
Indication for DBE-ERCP
CJA stenosis 413 30 0.006
Bile duct stone 115 11 0.81
Biliary stricture 157 20 0.3
Pancreatic indication 42 14 <0.0001
Others 3 0 0.58
Reconstruction
SSPPD, yes/no, n 293/437 19/56 0.006
PpPD, yes/no, n 571673 3/72 0.23
R-Y with CJA, yes/no, n 320/410 41/34 0.04
R-Y without CJA, yes/ 20/710 9/66 <0.0001
no, n
B-II, yes/no, n 40/690 3/72 0.58
Physician experiences
Novice, yes/no, n 21/709 2/73 0.91
Intermediate, yes/no, n 106/624 12/63 0.73
Expert, yes/no, n 603/127 61/14 0.78
First-time DBE-ERCP, 272/458 47128 <0.001
yes/no, n
Naive papilla, yes/no, n 55/675 12/63 0.011
Pancreatic indication, yes/ 24/706 3/72 0.74

no, n

DBE-ERCP, short-type double-balloon endoscope-assisted endo-
scopic retrograde cholangiopancreatography; SSPPD, modified Child
method after subtotal stomach-preserving pancreaticoduodenectomy;
PpPD, modified Child method after pylorus-preserving pancreati-
coduodenectomy; R-Y, Roux-en-Y; CJA, choledochojejunal anasto-
mosis; B-1I, Billroth II

Table 4 Factors affecting technical failure: results of a multivariate
analysis

OR P value
CJA stenosis 0.81 0.47
Pancreatic indication 5.8 <0.0001
SSPPD 1.9 0.33
R-Y with CJA 6.8 0.0045
R-Y without CJA 4.2 0.0471
First-time DBE-ERCP 2.94 <0.0001
Naive papilla 291 0.22

CJA, choledochojejunal anastomosis; SSPPD, modified Child method
after subtotal stomach-preserving pancreaticoduodenectomy; DBE-
ERCP, short-type double-balloon endoscope-assisted endoscopic ret-
rograde cholangiopancreatography; R-Y, Roux-en-Y; OR, odds ratio

rate of reaching the papillae or anastomoses was lower in
cases of R-Y reconstructions, and 22.7% of procedures
required expert assistance. There were seven cases of

adverse events, including three cholangitis, two pancre-
atitis, and two perforations. Most cases improved with
conservative treatment, but one patient with perforation
required surgical reintervention. In addition, the compari-
son of trainees and experts (Table 8) showed that while
the technical success rate, procedure time, and adverse
event rate did not differ markedly between the two, there
was a significant difference in the success rate without
switching to a senior physician and the breakdown of the
reconstruction methods. The rate of switching to a senior
physician was significantly higher among trainees. Addi-
tionally, patients with SSPPD reconstruction tended to
undergo DBE-ERCP by trainees, whereas those with R-Y
reconstruction tended to undergo DBE-ERCP by experts.

There were twelve novices, eleven intermediates, and
12 experts (there were some redundant physicians). Nine
trainees were trained on a continuous basis over a 2-year
period. All of them were promoted to “experts” during the
study period. Their DBE-ERCP procedures were evalu-
ated over time (Table 9). The rate of reaching the papillae
or anastomoses, and the overall success rate did not differ
between the first and second periods. However, the rate
of switching to a senior physician during scope inser-
tion decreased significantly (P=0.0121), and the overall
technical success rates of procedures performed without
the help from a senior physician increased significantly
(P=0.04). The success rates of scope insertions and over-
all procedures, according to the physicians’ DBE-ERCP
experience, are shown in Fig. 3. The success rate of scope
insertion increased according to DBE-ERCP experience;
however, the overall success rate did not differ to a sta-
tistically significant extent.

Discussion

The endoscopic diagnosis and treatment of pancreaticobil-
iary diseases for patients with surgically altered anatomy
are difficult because of the variety of intestinal features [9,
10]. The DBE was initially developed for the diagnosis and
treatment of small bowel diseases [6], but it has since been
applied to ERCP for patients with an altered gastrointes-
tinal anatomy, showing widely recognized utility [3, 11].

A short-type DBE dedicated to ERCP that is compat-
ible with many ERCP devices has recently been devel-
oped. This new endoscope has yielded a breakthrough
in performing the ERCP procedures for patients with an
altered gastrointestinal anatomy [4, 5, 12]. However, this
approach is still being developed, and some issues remain
to be addressed, such as the establishment of an educa-
tional system for trainees.

ERCEP is an essential procedure for pancreaticobiliary
diseases, but it is difficult to achieve a safe and successful
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Table 6 Risk factors for adverse events: results of a multivariate anal-
ysis

Total (n=44) OR P value
CJA stenosis 16 0.76 0.46
Bile duct stone 11 1.21 0.63
SSPPD 10 0.42 0.018
B-II 8 2.3 0.19
First-time DBE-ERCP 31 4.39 <0.0001
Naive papilla 11 1.03 0.96

CJA, choledochojejunal anastomosis; SSPPD, modified Child method
after subtotal stomach-preserving pancreaticoduodenectomy; B-II,
Billroth II; OR, odds ratio

procedure, and severe adverse events may occur. As such,
a training program must be carefully and considerately
developed. The QUASIE cohort found that the trainee
caseload affected the technical success of ERCP but not
the complication rate under observation by experts [13].
Frost et al. [14] also reported that the presence of a trainee
did not impair the success rate of biliary cannulation.

However, the DBE-ERCP procedure differs somewhat
from the standard ERCP procedure. DBE-ERCP requires
not only an ERCP technique but also an endoscope insertion
technique, such as that for colonoscopy. Kashani et al. [15]
reported that the success rate and adverse event rate of DBE-
ERCP performed by novices were not markedly different
from those performed by experts. However, that study was
relatively small, and a further evaluation is needed. Yane
et al. [16] reported the factors influencing procedural fail-
ure of short-type single-balloon enteroscope (SBE)-assisted
ERCP. That study found that pancreatic indication, first
ERCP attempt, and no transparent hood were potential fac-
tors affecting the procedural failure of SBE-ERCP.

Table 7 Results of procedures by novices and intermediates

We assessed 805 DBE-ERCP procedures performed in
319 patients at our hospital and considered a number of
potentially influential factors, including physicians’ experi-
ence, that might affect the technical success and adverse
event rate.

Technical success is associated with various factors.
Reaching the papillae or anastomoses is the first difficulty of
DBE-ERCEP. In the present study, the success rate of reach-
ing the papillae or anastomoses was 94.3%, and the suc-
cess rate of R-Y reconstruction was lower than with other
procedures (Table 2). This was an expected result given the
anatomy of R-Y reconstruction, in which the distance to the
anastomosis or papillae is quite long [17]. Furthermore, R-Y
without CJA reconstruction makes the procedure particularly
difficult because it requires approaching through the papil-
lae. This difficulty also affected the overall technical success
rate of DBE-ERCP. R-Y reconstruction was found to be a
significant factor affecting technical failure in both univari-
ate and multivariate analyses (Tables 3, 4). There were no
significant differences in the technical success rate according
to physicians’ experience, as all procedures were performed
under the supervision of experts. Regarding the prevalence
of assistance requirement, 22.7% of procedures by trainees
(novices and intermediates) required experts’ assistance,
and 75% of these (24 cases) were during DBE insertion
(Table 7). Scope insertion is the first hurdle facing a suc-
cessful procedure, and we employ various techniques for
facilitating insertion, such as scope insertion to the sharp-
angled afferent limb in cases with SSPPD reconstruction
and selecting the lumen in which the distal end of the scope
progresses toward the patient’s liver or head in R-Y anasto-
mosis sites [18, 19].

The adverse event rate among novices was also similar
to that in intermediate trainees and experts; however, the
intestinal perforation rate tended to be higher in procedures

SSPPD (n=72) PpPD (n=10) R-Y with R-Y without B-Il (n=3) Total (n=141)
CJA (n=48) CJA (n=38)

Reach the papillae or anastomoses, 1 (%) 69 (95.8) 10 (100) 44 91.7) 6 (75) 3 (100) 132 (93.6)
Switch to expert until reaching, n (%) 709.7) 2 (20) 13 (27.1) 1(12.5) 1(33.3) 24 (17)
The overall technical success, n (%) 67 (93.1) 10 (100) 43 (89.6) 5(62.5) 2 (66.7) 127 (90.1)
Switch to expert during procedures, n (%) 10 (13.9) 3(30) 16 (33.3) 2 (25) 1(33.3) 32 (22.7)
Procedure time, median, min 51 69 60 69 60 57
Adverse events

Cholangitis 1 0 2 0 0 3

Pancreatitis 0 2 0 0 0 2

Perforation 1 0 0 1 0 2

Others 0 0 0 0 0 0

SSPPD, modified Child method after subtotal stomach-preserving pancreaticoduodenectomy; PpPD, modified Child method after pylorus-pre-

serving pancreaticoduodenectomy; R-Y, Roux-en-Y; B-II, Billroth 1T
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Table 8 A comparison

- ; Trainee (n=141) Expert (n=664) P value
between trainee (novices and
intermediates) and experts Indication for DBE-ERCP

CJA stenosis 89 354 0.03
Bile duct stone 26 100 0.32
Biliary stricture 19 158 0.0072
Pancreatic indication 7 49 0.3
Others 0 3 0.42

Reach the papillae or anastomoses, n (%) 132 (93.6) 627 (97.3) 0.71

Successfully reached without switching to 112 (84.8) 609 (91.7) 0.001
senior physician, n (%)

The overall technical success, n (%) 127 (90.1) 603 (90.8) 0.78

Overall technical success without switching to 103 (73.0) 585 (88.1) 0.001
senior physician, n (%)

Procedure time, median, min 57 60 0.78

First-time DBE-ERCP, n (%) 60 (42.6) 259 (39) 0.43

Reconstruction
SSPPD 72 240 0.0008
PpPD 10 50 0.85
R-Y with CJA 48 313 0.0041
R-Y without CJA 21 0.15
B-II 3 40 0.06

Adverse events
Cholangitis, n (%) 3(2.1) 17 (2.6) 0.76
Pancreatitis, n (%) 2(1.4) 12 (1.8) 0.75
Perforation, n (%) 2(1.4) 4(0.6) 0.31
Others, n (%) 0 4(0.6) 0.36

DBE-ERCP, short-type double-balloon endoscope-assisted endoscopic retrograde cholangiopancreatog-
raphy; CJA, choledochojejunal anastomosis; SSPPD, modified Child method after subtotal stomach-pre-
serving pancreaticoduodenectomy; PpPD, modified Child method after pylorus-preserving pancreaticoduo-
denectomy; R-Y, Roux-en-Y; B-II, Billroth II

performed by novices than by those with more experience
(Table 5). Perforation is a severe—sometimes fatal—adverse
event. Indeed, two of six patients with intestinal perforation
in this study required surgical reintervention. One of them
was a patient in whom DBE-ERCP with B-II reconstruction
was performed by an expert physician to assess a pancreatic
tumor, and the other was a patient in whom DBE-ERCP
with SSPPD reconstruction was performed by an interme-
diate-experience physician to treat choledochojejunal anas-
tomotic stenosis (Fig. 1). Both incidents occurred during
DBE insertion. In addition, physicians’ experience related to
the rate of perforation (Table 5). The patient who developed
perforation after being managed by a novice had common
bile duct stones. Her intestinal tract was reconstructed with
R-Y without CJA, and she had a naive papilla. During a
cannulation attempt, retroperitoneal free air was detected
under radiographic guidance. Fortunately, she improved
with fasting and antibiotic treatment (Fig. 2). Naive papilla
was found to be a strong risk factor for adverse events, such
as pancreatitis and perforation. It is associated with a first-
time DBE-ERCP attempt, which was also a significant factor
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affecting the technical success and adverse event rates. In
contrast, SSPPD reconstruction was found to be safer than
other reconstruction methods (Table 6). Several techniques
facilitating DBE-ERCP for SSPPD reconstruction have been
developed, such as scope insertion to the sharp-angled affer-
ent limb and handling of various accessories [19]. These
procedures can be performed more safely by mastering these
techniques.

We evaluated whether or not physicians’ experience
affected the results in detail. As shown in Tables 7 and 8,
there were no significant differences in the technical suc-
cess or adverse event rate between trainees and experts.
However, this result might have been influenced by train-
ees being supervised by experts appropriately. Further-
more, patients with SSPPD reconstruction tended to be
managed by trainees, whereas those with R-Y reconstruc-
tion tended to be managed by experts. This trend is a mat-
ter of course, as R-Y reconstruction is more difficult than
SSPPD reconstruction; cases with SSPPD reconstruction
are considered suitable for trainees to gain experience,
given the associated high success rate and low risk of
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Table 9 Results .of nine .trainces Trainee Expert P value
aCCf)rdmg to their experience period period
during the study period (347 (n=51) (n=296)
procedures)
Reach the papillae or anastomoses, n (%) 49 (96.1) 281(94.9) 0.73
Switch to senior physician before reaching, n (%) 8 (16.3) 17 (6.0) 0.0121
Successfully reached without switching to senior physician, n (%) 41 (80.4) 264 (89.2) 0.07
Overall technical success, n (%) 45 (88.2) 275(92.9) 0.28
Switch to senior physician during procedure, n (%) 6(13.3) 17 (6.2) 0.08
Overall technical success without switching to senior physician, n (%) 39 (76.5) 258 (87.2) 0.04
Procedure time, median, min 56 59 0.73
Reconstruction
SSPPD 25 137 0.68
PpPD 5 28 0.94
R-Y with CJA 16 107 0.48
R-Y without CJA 3 11 0.49
B-II 13 0.88
Adverse events
Cholangitis, n (%) 1(2.0) 9 (3.0) 0.67
Pancreatitis, n (%) 1(2.0) 5(1.7) 0.89
Perforation, n (%) 0 0
Others, n (%) 0 3(1.0) 0.47
Fig.3 This graph shows the 100

success rate of trainees who per-
formed DBE-ERCP procedures
over a 2-year period “without a

-=-= Reach the papillae or anastomoses
——Opverall technical success

senior’s help” 95

Success rate (%)
8

85

80

adverse events. Additionally, we evaluated the learning
curve of trainees according to their experience in per-
forming conventional ERCP and DBE-ERCP (Tables 8,
9 and Fig. 3). In fact, the success rate of scope insertion
increased according to experience, while the overall suc-
cess rate did not differ between the first and the second
periods. This result might have been due to a selection
bias—in fact, experts tended to work on difficult cases, as
previously indicated. The success rates without switching
to a senior physician were significantly higher in experts
who had experienced > 20 DBE-ERCP procedures. This
result indicates that the experience of >20 DBE-ERCP can

~40 ~60 60~
Number of DBE-ERCP experiences

be a measure of the learning level. However, it is difficult
to evaluate appropriately, because DBE-ERCP procedures
have a wide range of difficulties. Thus, the present study is
still associated with limitations in relation to its retrospec-
tive design and the relatively small number of procedures
that were assessed. Further prospective studies should be
conducted to construct a training system for DBE-ERCP.

In summary, R-Y reconstruction and first-time DBE-
ERCP were factors associated with an increased procedure
difficulty and first-time DBE-ERCP was also the risk fac-
tor for adverse events. While physician experience was
not a significant factor influencing the technical success or

@ Springer
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adverse event rate under supervision by experts, trainees
should concentrate on accumulating experience with safe
cases, such as those with SSPPD reconstruction or a his-
tory of DBE-ERCP.
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