Ann Hepatobiliary Pancreat Surg 2019;23:145-154
https://doi.org/10.14701/ahbps.2019.23.2.145

Original Article

Training in the Japanese Society of Hepato-Biliary-Pancreatic
Surgery board certification system for expert surgeons during
225 consecutive pancreaticoduodenectomies

Daisuke Hashimoto1'2, Takaomi Okawa?, and Fujio Matsumura®

Department of Gastroenterological Surgery, "Kumamoto University Graduate School of Medical Sciences,
Kumamoto, 2Omuta Tenryo Hospital, Omuta, Japan

Backgrounds/Aims: A board certification system has been established by the Japanese Society of Hepato-Biliary-
Pancreatic Surgery (JSHBPS) for certifying surgeons who can perform high-level hepato-biliary-pancreatic surgeries
safely. The aim of this study was to compare operative outcomes after pancreaticoduodenectomy performed by train-
ees, board-certified instructors, and expert surgeons of JSHBPS to determine the efficacy of education of trainees
and operative safety. Methods: From 2009 to 2017, 225 consecutive patients underwent pancreaticoduodenectomy.
Operations were performed by trainees, instructors, or JSHBPS experts. Clinical course and postoperative outcomes
were retrospectively evaluated. Results: Twenty-two surgeons performed pancreaticoduodenectomy and two became
expert surgeons. First, data of all patients who underwent pancreaticoduodenectomy (n=225) were analyzed. Signifi-
cantly shorter median operating time and less median operative bleeding were documented in the experts’ group (428
min, 576 g, respectively) than in the trainees’ (498.5 min, 818 g, respectively) and instructors’ (557 min, 911 g, respec-
tively) groups. Morbidity did not differ significantly between the three groups. Second, data of patients who underwent
simple pancreaticoduodenectomy (n=130) were analyzed. Similarly, operating time was shorter and operative bleeding
less in the experts’ group. With increasing their experiences, intraoperative bleeding by 2 surgeons became the expert
surgeons decreased. Conclusions: Surgeons judged experts by the JSHBPS board certification system achieve sig-
nificantly shorter operating time and less operative bleeding during pancreaticoduodenectomy. In addition, PD per-
formed by trainees has an acceptable incidence of postoperative complications. This is the first report which indicated
the efficacy of education toward being the JSHPBS board-certified expert surgeon. (Ann Hepatobiliary Pancreat Surg

2019;23:145-154)
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INTRODUCTION

In Japan, operative mortality rates after pancreaticoduo-
denectomy (PD) remain from 2% to 3%."” In addition,
despite recent advances in surgical techniques, interven-
tional radiology, and perioperative intensive care support,
morbidity rates remain high, ranging from 30% to 40%."
Thus, PD remains one of the most complex procedures
in gastroenterological surgery.’

It was recently reported that improvement in short-term
outcomes after PD is associated with higher PD volume
in pancreatic centers.”® In addition, surgeon experience re-

mains an important determinant of overall morbidity.7'9

Despite the availability of a training curriculum and simu-
lation system for trainees, hands-on intraoperative experi-
ence remains one of the most important components of
a surgeon’s training.]0 Patients may express reservations
if they know that a trainee is to perform their operation.
Thus, it has been a challenge for surgeons in teaching
hospitals to balance their obligations to their patients with
their duty of training the next generation of surgeons.
A board certification system has been established in
2008 by the Japanese Society of Hepato-Biliary-Pancreatic
Surgery (JSHBPS) for certifying surgeons who can per-
form high-level hepato-biliary-pancreatic (HBP) surgeries

safely.2 In this certification system, board-certified in-
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structors and board-certified expert surgeons are recog-
nized on the basis of defined requirements, such as experi-
ence in performing a specified number of high-level HBP
surgeries as an operator.2 As of today, there are 779 board-
certified instructors and 222 board certified expert sur-
geons of JSHPBS in the entire Japan.2 However, no pre-
vious studies have evaluated the process of training to-
ward being a board-certified expert surgeon or compared
the operative outcomes achieved by trainees, board-certi-
fied instructors, and board-certified expert surgeons of
JSHBPS.

The aim of this study was to compare the short-term
outcomes of PDs by trainees with those of board-certified
surgeons (board-certified instructors and board-certified
expert surgeons of the JSHPBS) to determine the efficacy

of education of trainees and operative safety.

MATERIALS AND METHODS

Patients and data collection

This was a retrospective cohort study of 225 consec-
utive patients who had undergone PD at the Department
of Gastroenterological Surgery of Kumamoto University
Hospital, a board-certified training institution of JSHPBS
between 2009 and 2017. Each patient provided written in-
formed consent prior to surgery. All procedures in this
study met the guidelines of the Declaration of Helsinki.
The study was approved by the Institutional Review
Board of Kumamoto University Hospital (#1120).

Patients were managed perioperatively as previously
described.'™ Postoperative complications were assessed
according to the Clavien—Dindo scale.” Postoperative pan-
creatic fistulas (POPFs) were defined according to the
International Study Group for Pancreatic Surgery.” Opera-
tive and postoperative data were collected and stored in

an electronic database.

Surgical procedure for PD and treatment of

postoperative complication

Patients with malignant tumor underwent D2 lymph
node dissection.'”" When the superior mesenteric and
portal veins were involved, they were resected and recon-
structed. The pancreas was severed with a surgical scal-
pel. For reconstruction, the cut end of jejunum was moved

up retrocolically. A reconstruction was performed by a

modified Child’s methods. One or two peritoneal drainage
tubes (6.3-mm closed drains) were placed. Abdominal com-
plications such as POPF, abdominal abscess and post-pan-
createctomy hemorrhage were usually treated by ongoing
drainage, ultrasonography-guided or computed tomography-
guided drainage, or surgical intervention. However, when
those measures failed to control these complications, re-
operation was performed promptly before patients devel-
oped more severe complications such as sepsis or shock.
In this study, the board certified surgeon of the Japan
Surgical Society (JSS) qualified a trainee to perform PD
as an operator.zo Certification of the board-certified sur-
geon of JSS has provided the foundations for board-certi-
fied surgeon systems of subspecialty surgical societies.”
The trainees performed PD as an operator under appro-
priate supervision by a scrubbed senior surgeon as the

first assistant.

Board certification of instructors of JSHPBS

The system for board certification of instructors was in-
troduced by JSHPBS in 2008. Thus, this study includes
patients who underwent PD from 2009. To qualify as a
board-certified instructor, applicants must have performed
100 or more high-level HBP surgeries as an operator or
teaching first assistant (Fig. 1A).” This instructor certifi-
cation program concluded in 2014. No surgeon whose cer-
tificate-grade has been changed from trainee to board cer-

tified instructor was included in this study.

Board certification of expert surgeons of JSHPBS

A system for board certification of expert surgeons by
JSHPBS began in 2011. To achieve board-certified expert
surgeon status, applicants have to perform 50 or more
high-level HBP surgeries as an operator at a board-certi-
fied training institution while training (Fig. 1A).” In addi-
tion, applicants must archive the defined training program
and earn the required number of credits. Finally, the appli-
cants have to submit a video of specific surgery for as-
sessment of their surgical skills by JSHBPS and pass an
evaluation by anonymous referees. Trainees in HBP sur-
gery in Kumamoto University Hospital generally go th-
rough training toward board-certified expert surgeon. A
trainee can become directly board-certified expert surgeon
without being a period of instructor in this certification

system (Fig. 1A). When a surgeon’s certificate-grade changed
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from trainee to board certified expert, patients who were
operated by the surgeon before certificate were included
in the trainee group, and patients who were operated by
the surgeon after certificate were included in the board-

certified expert surgeon group.

Statistical analysis

Descriptive statistics are presented as median (range) or
number (percentage), as appropriate. Data were analyzed
using SAS software (version 9.1; SAS Institute, Cary, NC,
USA). Parameters were compared between patient sub-
groups using Student t-test, Mann-Whitney U test, x~ test
or ANOVA. Continuous variables were analyzed using
Pearson‘s correlation test. »p <0.05 was considered to de-

note statistical significance.

147

Fig. 1. Board-certification sys-
tem of the JSHPBS (A) and
numbers of PD procedures per
year (B). HBP, hepato-biliary-
pancreatic; JSHPBS, Japanese
Society of Hepato-Biliary-Pan-
creatic Surgery.

RESULTS

Number of PDs and operators (trainee, board—
certified instructors, and board—certified expert
surgeons)

The number of PDs performed per year from 2009 to
2017 are shown in Fig. 1B. This number has generally
been increasing. In this series, 22 surgeons performed PDs
as an operator. The median number of PDs per operator
during the whole study period was 4.5 (1-72). Two train-
ees became board-certified expert surgeons in 2016 and
2014, respectively (Fig. 1B). PDs performed by board-cer-
tified instructors have been decreasing (Fig. 1B), because
they had tended to participate in the operation as a super-
visor, but not as an operator, and transferred to another

hospital.

Characteristics of all patients who had under—
gone PD
Firstly, operative results of all patients who had under-

gone PD were analyzed (Fig. 2). Of the 225 consecutive
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Fig. 2. Patient flow diagram.

patients who had undergone PD during the study period,
178 were operated on by trainees, 23 by board-certified
instructors, and 24 by board-certified expert surgeons
(Fig. 2). Table 1 shows relevant clinical and other charac-
teristics of these patients. There were no significant differ-
ences in age, sex, or body mass index (BMI) between the
groups. The distribution of performance status was also
similar in the three groups, as were the rates of prior lapa-
rotomy and preoperative bile duct drainage. There were
no significant differences in comorbidities (diabetes melli-
tus, ischemic heart disease, and respiratory disease). The
most common diagnosis was pancreatic cancer in all groups
(37.1%, 52.2%, and 58.3%, respectively).

Operative findings and postoperative outcomes

of all patients who had undergone PD

Intraoperative variables and outcomes of all patients
who underwent PD are shown in Table 2. Operating times
were significantly shorter in the expert surgeon group
(423 min, range, 339-722 min) than in the trainee (498.5

min, range, 268-864 min) and instructor groups (557 min,
range, 438-936 min). Median operative bleeding was sig-
nificantly less in the expert surgeon group (576 g, range,
77-1485 g) than in the trainee (818 g, range, 77-6378 g)
and instructor groups (911 g, range, 337-13153 g). The
incidence of intraoperative blood transfusion was signi-
ficantly lower in the expert (12.5%) than in the trainee
(37.0%) and instructor groups (56.5%). Combined staging
laparoscopy was performed on only one patient (4.3%),
who was in the instructor group. There were no significant
differences between the groups in the incidence of com-
bined vessel resection and reconstruction or combined
other organ resection (Table 2). The rates of soft pancre-
atic texture did not differ significantly, being 57.3% pa-
tients in the trainee group, 47.8% in the instructor group,
and 54.2% in the expert group.

There was no significant difference in the incidence of
postoperative Clavien-Dindo >1II complications between
the trainee (33.1%), instructor (26.1%), and expert (16.7%)

groups (Table 2). The most common complication was
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Table 1. Characteristics of all patients who underwent PD

Board-certified Board-certified expert

Trainee group (n=178) instructor group (n=23) surgeon group (n=24) p-value

Male:female, n 113:65 13:10 17:6 0.642
Median age (range), years 67.5 (18-85) 66 (37-87) 68 (53-86) 0.200
Performance status (0:1:2), n 135:42:1 15:7:1 16:6:1 0.918
Median body mass index (range), kg/m2 22.0 (15.6-35.8) 23.0 (16.0-28.8) 22.0 (17.8-31.2) 0.321
Previous laparotomy, n (%) 36 (20.2) 4 (17.4) 5 (20.8) 0.986
Preoperative bile duct drainage, n (%) 72 (40.4) 9 (39.1) 8 (33.3) 0.572
Comorbidities, n (%)

Diabetes mellitus 46 (26.0) 5 217 5 (20.8) 0.948

Ischemic heart disease 13 (7.3) 1 4.3) 3 (12.5) 0.853

Respiratory disease 21 (11.8) 2 (8.7) 3 (12.5) 0.979
Final diagnosis, n (%)

Pancreatic cancer 66 (37.1) 12 (52.2) 14 (58.3) 0.992

Bile duct cancer 42 (23.6) 6 (26.1) 4 (18.2)

NET 21 (11.8) 0 2 (9.1

Vater’s papilla cancer 19 (10.7) 3 (13.0) 2 (9.1)

IPMN 15 (8.4) 2 (8.7) 2 (9.1

Duodenal cancer 4 (2.2) 0 0

Metastasis from other organs 3 (1.7) 0 0

Chronic pancreatitis 3 (1.7) 0 0

GIST 2 (1.1 0 0

Gall bladder cancer 2 (1.1) 0 0

SPT 1 (0.6) 0 0

GIST, gastrointestinal stromal tumor; IPMN, intraductal papillary mucinous neoplasm; NET, neuroendocrine tumor; SPT, solid

pseudopapillary tumor

Grade B or C POPF (21.3% in the trainee group, 17.4%
in the instructor group, and 8.3% in the expert group).
Median postoperative hospital stay did not differ signifi-
cantly between the trainee (16 days; range, 11-101 days),
instructor (20 days; range, 13-53 days) and expert (18
days; range, 12-47 days) groups. There was no 30-day
mortality in any group. Only one patient died within 90
days after operation, that patient was in the trainee group;

however, that difference is not significant.

Characteristics of patients who had undergone

simple PD

Secondly, to evaluate the quality of PD itself free of
any effects of additional procedures, patients who had pre-
viously undergone upper abdominal laparotomy (45) or
undergone combined staging laparoscopy (6), combined
other organ resection (20), or combined vessel resection
(32) were excluded from the analysis. Thus, operative re-
sults of the patients who underwent simple PD only were
analyzed separately (Fig. 2). Of the 130 patients who had

undergone simple PD, 101 were operated on by trainees,

14 by board-certified instructors, and 15 by board-certi-
fied expert surgeons (Fig. 2). Table 3 shows clinical and
other relevant characteristics of these patients. There were
no significant differences in age, sex, and BMI between
the groups. The distribution of performance status was al-
so similar in the three groups. There were no significant
differences in comorbidities (diabetes mellitus, ischemic
heart disease, and respiratory disease). The most common
diagnosis was pancreatic cancer in all groups (39.6%,
35.7%, and 40.0%, respectively).

Operative findings and postoperative outcomes

of patients who had undergone simple PD

Intraoperative variables and outcome of patients who
had undergone simple PD are shown in Table 4. Operat-
ing times were significantly shorter in the expert surgeon
group (400 min, range, 339-616 min) than in the trainee
(472 min, range, 268-834 min) and instructor groups (529
min, range, 453-724 min). Median operative bleeding was
significantly less in the expert surgeon group (528 g,
range, 123-849 g) than in the trainee (734 g, range, 77-
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Table 2. Operative findings and postoperative outcomes of all patients who had undergone PD

Trainee

Board-certified Board-certified expert

group (n=178) instructor group (n=23)  surgeon group (n=24) p-value

Median (range) operation time, min 498.5 (268-864) 557 (438-936) 423 (339-722) 0.0003
Median (range) intraoperative bleeding, g 818 (77-6378) 911 (337-13153) 576 (77-1485) 0.006
Incidence of intraoperative blood trans- 66 (37.0) 13 (56.5) 3 (12.5) 0.028
fusions, n (%)
Combined staging laparoscopy, n (%) 5 (2.8) 1 4.3) 0 0.164
Combined vessel resection and reconstru-

ction, n (%)

Hepatic artery 1 (0.6) 1 (4.3) 2 (8.3) 0.972

SMV-PV 22 (12.3) 4 (17.4) 4 (16.7) 0.924
Combined other organ resection, n (%)

Liver 6 (3.4) 1 (4.3) 2 (8.3) 0.820

Digestive tract 4 (2.8) 1 (4.3) 1 42) 0.973

Others 4 (2.8) 0 1 4.2) 0.967
Pancreatic texture (soft:hard) 102:76 11:12 13:11 0.813
Morbidity (Clavien-Dindo >1II), n (%) 59 (33.1) 6 (26.1) 4 (16.7) 0.355
Grade B or C POPF 38 (21.3) 4 (17.4) 2 (8.3) 0.464
Abdominal abscess 15 (8.4) 1 (4.3) 2 (8.3) 0.917
Abdominal hemorrhage 8 (4.5) 0 0 0.777
Bile leakage 3 (1.7) 1 (43) 0 0.966
Venous thrombosis 2 (1.1) 0 0 0.662
Delayed gastric empting 1 (0.6) 0 0 0.210
Pneumoniae 1 (0.6) 0 0 0.210
Renal failure 1 (0.6) 0 0 0.210
Re-laparotomy for complication, n (%) 17 (9.6) 1 (43) 0 0.489
Median (range) postoperative hospital stay, 16 (11-101) 20 (13-53) 18 (12-47) 0.619
days
30-day mortality, n (%) 0 0 0 -
90-day mortality, n (%) 1 (0.6) 0 0 0.210

*One patient did not undergo pancreaticodigestive anastomosis because of an atrophic pancreatic remnant
POPF, postoperative pancreatic fistula; SMV-PV, superior mesenteric and portal vein

3202 g) and instructor groups (769 g, range, 442-3309 g).
Intraoperative blood transfusion was required in 25.7 %
in the trainee group and 57.1 % in the instructor group.
On the other hand, it was not required in the expert group
(0%) and the difference of the incidence was significant.
The rates of soft pancreatic textures were not significantly
different: 55.4% of patients in the trainee group, 50% in
the instructor group, and 60.0% in the expert group.
There was no significant difference in the incidence of
postoperative Clavien-Dindo >1II complications between
the trainee (29.7%), instructor (21.4%), and expert (13.3%)
groups. The most common complication was grade B or
C POPF (18.8% in the trainee group, 14.3% in the in-
structor group, and 6.7% in the expert group). There was
also no significant difference in re-laparotomy for compli-
cations, which was not necessary in the instructor or ex-

pert groups, but did occur in the trainee group (7.9%).

Median postoperative hospital stay did not differ signifi-
cantly between the trainee (16 days; range, 11-101 days),
instructor (19 days; range, 13-35 days) and expert (16
days; range, 12-41 days) groups. There was no 30-day or
90-day mortality in any group.

Intraoperative bleeding and operation time in

procedures performed by operators who became

board—certified expert surgeons

Fig. 3 shows the amount of intraoperative bleeding in
chronological order of procedures performed by two oper-
ators, who became board-certified expert surgeons during
the study period (Fig. 1B). With increasing experience,
the amount of intraoperative bleeding decreased signifi-
cantly in both operator’s procedure, respectively. Fig. 4
shows the operation time in chronological order of proce-

dures performed by same operators. The operation time
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Table 3. Characteristics of patients who had undergone simple PD

Trainee Board-certified Board-certified expert
group (n=101) instructor group (n=14) surgeon group (n=15) p-value

Male:female, n 68:33 8:6 10:5 0.878
Median age (range), years 67 (18-85) 76 (59-87) 68 (55-80) 0.064
Performance status (0:1:2), n 72:28:1 8:5:1 11:3:1 0.931
Median body mass index (range), kg/m’ 21.6 (15.6-35.8) 23.0 (18.2-28.8) 22.4 (19.0-31.2) 0.091
Preoperative bile duct drainage, n (%) 39 (38.6) 5 (35.7) 6 (40.0) 0.985
Comorbidities, n (%)

Diabetes mellitus 28 (27.7) 4 (28.6) 3 (20.0) 0.937

Ischemic heart disease 7 (6.9) 1(7.1) 1 (6.7) 0.778

Respiratory disease 10 (9.9) 2 (14.3) 1 (6.7) 0.987
Final diagnosis, n (%)

Pancreatic cancer 40 (39.6) 5 (35.7) 6 (40.0) 0.858

Bile duct cancer 24 (23.8) 5 (35.7) 4 (26.7)

Vater’s papilla cancer 13 (12.9) 2 (14.3) 2 (13.3)

IPMN 11 (10.9) 2 (14.3) 2 (13.3)

NET 8 (7.9) 0 1 (6.7)

Duodenal cancer 2 (2.0) 0 0

Chronic pancreatitis 1 (1.0) 0 0

GIST 1 (1.0) 0 0

SPT 1 (1.0) 0 0

GIST, gastrointestinal stromal tumor; IPMN, intraductal papillary mucinous neoplasm; NET, neuroendocrine tumor; SPT, solid

pseudopapillary tumor

Table 4. Operative findings and postoperative outcomes of patients who had undergone simple PD

Trainee Board-certified Board-certified expert

group (n=101) instructor group (n=14)  surgeon group (n=15) p-value
Median (range) operation time, min 472 (268-834) 529 (453-724) 400 (339-616) 0.0009
Median (range) intraoperative bleeding, g 734 (77-3202) 769 (442-3309) 528 (123-849) 0.014
Incidence of intraoperative blood trans- 26 (25.7) 8 (57.1) 0 0.013
fusions, n (%)
Pancreatic texture (soft:hard) 56:45 7:7 9:6 0.962
Morbidity 30 (29.7) 3 (21.4) 2 (13.3) 0.485
(Clavien—Dindo >TII), n (%)
Grade B or C POPF 19 (18.8) 2 (14.3) 1 (6.7) 0.719
Abdominal abscess 6 (5.9 1 (7.1) 1 (6.7) 0.826
Abdominal hemorrhage 5 (5.0) 0 0 0.944
Bile leakage 2 (2.0) 0 0 0.704
Venous thrombosis 1 (1.0) 0 0 0.243
Delayed gastric empting 1 (1.0) 0 0 0.243
Pneumoniae 1 (1.0) 0 0 0.243
Renal failure 1 (1.0) 0 0 0.243
Re-laparotomy for complication, n (%) 8 (7.9) 0 0 0.722
Median (range) postoperative hospital stay, 16 (11-101) 19 (13-50) 16 (12-41) 0.476
days
30-day mortality, n (%) 0 0 0 -
90-day mortality, n (%) 0 0 0 -

*One patient did not undergo pancreaticodigestive anastomosis because of an atrophic pancreatic remnant
POPF, postoperative pancreatic fistula; SMV-PV, superior mesenteric and portal vein
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decreased with increasing experience in both operators,

however, the tendencies were not significant.

DISCUSSION

Recently reported mortality rates after PD have de-
creased in high-volume centers,” however, in several na-
tion-wide studies perioperative mortality was higher than
anticipated."”' In other words, perioperative risk after PD
remains high. Previous reports comparing postoperative
outcomes after PD between high- and low-volume centers
have demonstrated an association between the number of
surgical cases per year and surgical outcomes.”*”’

The relationship between operative outcomes after PD

and each surgeon’s experience and appropriate education

for trainee remains under discussion. Birkmeyer et al.”
have reported that the individual surgeon’s experience of
performing PD is inversely associated with operative mor-
tality. Tseng et al.” compared post-PD outcomes between
the first and the next 60 such procedures performed by
each surgeon and showed that some outcomes of the next
60 procedure improved; namely, blood loss, operation time,
hospital stay and margin status. Relles et al.’ demonstrated
that the surgical experience of resident surgeons affect
surgical outcomes of PD. In contrast, Shirai et al.'’ re-
cently reported that PD performed by junior surgeons re-
quires longer operating times but can be performed safely
on appropriately selected patients with intraoperative su-
pervision and perioperative management. One possible

reason for this discrepancy is lack of agreement on defi-
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nitions of junior and senior surgeons.

Otsubo et al.” recently investigated safety-related out-
comes of hepatobiliary pancreatic surgeries performed at
board-certified training institutions after establishment of
the JSHBPS board certification system for expert surgeons.
They reported 30-day and 90-day mortality rates after PD
of 0.5% and 1.2%, respectively, and that the JSHBPS
board certification system for expert surgeons has sig-
nificantly decreased mortality subsequent to high-level
HBP surgeries such as hepatic ‘rrisectionectomy.2 However,
no previous study has evaluated the process of training
to become a board-certified expert surgeon or compared
the operative outcomes of trainees, board-certified in-
structors, and board-certified expert surgeons.

In this study, we found significantly shorter operating
times and less intraoperative bleeding in the expert group
than in the trainee and instructor groups for all patients
in this series of 225 consecutive PD s. Because this cohort
included various complicated cases, patients who had un-
dergone simple PD cases were analyzed separately. Simi-
larly, operating times were shorter and operative bleeding
less in the expert group in this subgroup. In addition, in-
traoperative bleeding in procedures performed by the sur-
geons who became expert surgeons during the study peri-
od decreased with increasing experience. Thus, this study
is the first to suggest that the training system for becom-
ing a board-certified expert surgeon of the JSHBPS has
reduced operating time and operative bleeding for PD.
There was only one 90-day mortality in the trainee group,
and none in the instructor group and the expert group.
However, the deference of mortality was not significant.
In addition, the morbidity rate after PD did not improve
significantly in the instructor group and the expert group
compared with the trainee group. Considered from a dif-
ferent angle, morbidity rates were not increased in the
trainee group. It confirmed appropriate management of
operative safety and education of trainees by intraoper-
ative supervision and perioperative management.lo

This study had some limitations. First, the number of
patients operated on by instructors and experts may have
been too small to draw definite conclusions from our
findings. As of today, there are only 222 board certified
expert surgeons and 225 board-certified training insti-
tutions of JSHPBS in the entire Japan.2 Thus, each board-

certified training institution has few board certified expert

surgeons at present. Further prospective multicenter stud-
ies or propensity score matched analysis with more pa-
tients should be designed. Second, when a trainee per-
forms PD as an operator, a supervisor occasionally per-
forms some difficult parts of the operation, such as hemo-
stasis, dissection around major blood vessels, or pan-
creaticodigestive anastomosis in the presence of a soft
pancreas, rather than the trainee. In this study, we could
not investigate this possible bias. Third, the operation time
in chronological order of procedures performed by oper-
ators who became board-certified expert surgeons did not
decrease, perhaps because the operation time was directly
affected by the difficulty of each case and combined pro-
cedures, such as other organ resection.

In conclusion, training toward becoming a JSHBPS
board-certified expert surgeon is associated with reduced
operating time and intraoperative bleeding during PD. In
addition, PD performed by trainees with appropriate su-
pervision has an acceptable incidence of postoperative
complications. This is the first report which indicated the
efficacy of education toward being the board-certified ex-

pert surgeon.
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