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Fig.1 Comparison of survival with peritoneal meta-
stasis (P1+CY1) of gastric cancer between
preemptive chemotherapy group and postop-
erative adjuvant chemotherapy group
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Fig.2 Clinical course of case 1 (64 y.o. male)
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mesenterium were found.(—)

3 courses

neal metastatic nodules in the
mesenterium were disappeared.

Fig.3 Clinical course of case 2 (75 y.o. female)
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Therapeutic Outcome and Prognosis in S-1+CDDP Chemotherapy for Advanced Gastric Cancer—Postoperative
Histopathological Assessment: Hiromi Tanemura™', Hiroo Oshita*!, Makoto Yamada™*', Tsuneaki Hatoh ™', Takahito
Adachi*!, Koji Matsui*!, Eiichi Tomita*?, Akihiko Sugiyama™* and Tetsuya Yamada™® (*'Dept. of Surgery, **Dept. of
Gastroenterology, **Dept. of Clinical Pathology, Gifu Municipal Hospital)
Summary

The efficacy and prognosis with neoadjuvant chemotherapy (NAC) for advanced gastric cancer were assessed by histopa-
thological examination of resected tumors. The subjects consisted of cases (=£75y.0.) having type 4/large type 3 (diameter=
8cm) gastric cancer curable by resection based on preoperative imaging diagnostics. The NAC regimen consisted of oral S-1
at 80-120 mg/body on Days 1-21 and CDDP at 60 mg/m? on Day 8. After two courses, gastrectomy with D2 or more extend-
ed lymph node dissection was performed. Based on histopathological effect grading of resected tumors, patients were classi-
fied into responder (grade 2 or above) or nonresponder (grade 1b or below) and analyzed for TS and OPRT gene expres-
sions and prognosis. There were 5 responders and 6 nonresponders. High OPRT expression was mainly associated with res-
ponders. On the other hand, high TS expression with low OPRT expression was more frequently associated with nonrespond-
ers. At a median follow-up of more than 56 months (minimum follow-up, 54 months; maximum follow-up, 60 months), the
4-year overall survival was 36.4%. Compared to nonresponders, responders showed a longer survival (p=0.0864) and
relapse-free period (p=0.0414). [Conclusion] These results suggest that NAC with S-1-4CDDP is promising against re-
sectable advanced gastric cancer; however, its true value will only emerge after completion of the ongoing phase I study of
NAC plus surgery and postoperative chemotherapy for resectable large type 3/type 4 advanced gastric cancer (JCOGO0501).
Key words: Neoadjuvant chemotherapy, Prognosis, TS/OPRT (Received May 28, 2009/Accepted Aug. 5, 2009)
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ME: 75 BT, WETEESHIC CRIEWBRTRE M I NEM 255 E Lz, NAC @ regimen & S-1 80~120 mg/
body 3W po+CDDP 60 mg/m® day 8 % 2 2 — AR THRICEWER+D2 P E21To 720 WEHMMLE Grade 2 ML L% res-
ponder (R), Grade 1b PLF % non-responder (N) 2448, TS, OPRT ORI L OBR, FHRICOWTHRE L7z, HE B
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No. gas::f: cc;icer Mode of operation [Stage|Curability I'::t‘;nll:iiiiil fl.%zlifi.?}al Slz;;;gl Prognosis
ays
1 large 3 distal gastrectony+D3 | IV B 1,802 1,802 alive
2 large 3 total gastrectomy-+D3 | I A A 1,719 1,719 alive
3 large 3 total gastrectomy+D3 | IB A 1,639 1,639 alive
4 large 3 total gastrectomy-+D2 | IB A 869 1,185 died
5 4 total gastrectomy-+D2 | TA A h 331 419 died
6 large 3 total gastrectomy-+D3 I A Grade 0- 1,649 1,649 alive
7 4 total gastrectomy--D2 IB C (PM+) Grade la 211 1,173 died
8 large 3 total gastrectomy-+D3 | IMA B Grade la 269 911 died
9 4 total gastrectomy+D2 | IV C(CY1) Grade la 289 385 died
10 4 total gastrectomy--D2 v C(P1) Grade 1b 122 336 died
11 large 3 distal gastrectomy+D2| IB A Grade la 107 298 died
Response rate 5/11 ']* O Grade 3
Responder

Grade 1b
U Grade 1a
Grade 0

Three of five cases were
estimated histologically
as down staged case.

Fig.1 Cases of neoadjuvant chemotherapy using S-1 and CDDP against type 4/
large type 3 advanced gastric cancer
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TI— AT 21~34 HICEWE+D2 DLk /X EiEk
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N5 E THEBEMBRERITD R o072,

A HAZ R O R B B 2 A% Grade 2 DL B %
responder, Grade 0~1b % non-responder & L, res-
ponder, non-responder 5l ® overall survival, relapse
free survival 122\ T Kaplan-Meir IS THE L, &7

R OBEFIE BERE L logrank test I2THT o720 %
B, responder & non-responder & OFT-AYERYHEE
2T 5 BI9C, BB OB AR T ZEIc T

S BB EAHRIE LT 72 10 B2 D W T RER Rk
M gefs3:12 X U thymidine synthetase (TS), orotate
phosphoribosyl transferase (OPRT) DMIE #4772,

I # R

1. EFORER (Fig. 1)

S8 11 EBI O IR AL Cid 4 B 4 61, KIW 31 7 41
Tholzo 11 2 BUIIFER TH o720 1H1IE 1 T —
ARET B OMGZ N CHE L 8 SN0 E B IR
L, Mo 161d 1 a—2BIZ grade 3 DERAIRE THI
FERASHI LIRS 11 B H T, 22— 2HIZ S-1,
CDDP %® @ E#H%S5 L7-24%15 H H T grade 3 DEHAIE
PHBE LRI, ZOBFWN L7z, LEORERE, HBFEE
2t 9/11 (81.8%) THotzo NACH 1, 23— A %38
UC grade 3 ®RIMEAD 3 H (2 Pl EFORIR/TH, 1
BlEAMERKA) B L7z, Fiirstid B 2i+D3 4
B, Bef+D25 6, WMMELIE+D3, WA+
D2 BENEFNLBITH 5720 BAEFTH Stage T A 241,
IB4fl, T 1#), WAL, N 3HTHo7z. RIRE
A6, B2#l, C3BITHo7z. RIBE C DI,
PM (+), PI, CYL &4 1 52 TH o7z RIEECT
1 second-line & LT 2 T paclitaxel (PTX) % .02
L 72AbZE R T b L ize NAC O B RS2 B %D S
ED Grade 2 ® responder i 5 %1, Gradela 4 fl,
Grade 0, 1b A% 4 1 HITH o /2o FIEMHAEEEM D S A
7o REEIE 5/11 (46%) THolze 5 b 3 BNTHEEFN
FTR7 & down stage DR ENIEBITH - 72% 7%
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High TS expression with low OPRT expression
was more frequently
associated with nonresponders.

......
o .

i | High OPRT expression was
st mainly
: associated with responders.

TS: thymidine synthetase

OPRT: orotate phosphoribosyl transferase

Fig.2 Molecular biological profiles of NAC responders and nonresponders:

TS and OPRT expressions
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Fig.3 Overall survival in the cases of neoadjuvant
chemotherapy for advanced gastric cancer
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Fig.4 Relapse free survival in the cases of neoadjuvant
chemotherapy for advanced gastric cancer
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Fig.5 Histopathological assessment for the efficacy
of and prognosis with NAC for advanced gas-
tric cancer (Comparison of overall survival
between responders and nonresponders)
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Fig. 6 Histopathological assessment for the efficacy of
and prognosis with NAC for advanced gastric
cancer (Comparison of relapse free survival
between responders and nonresponders)
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1 Introduction

In 2010, the Japanese Gastric Cancer Association (JGCA)
published new versions of both the Japanese Classification
of Gastric Carcinoma (JC) and the Japanese Gastric Cancer
Treatment Guidelines (JGL). This was the first integrated
revision of the two systems, implementing major structural
changes in each. The primary aim of the revision is to
provide clinicians and researchers worldwide with a com-
prehensive and updated guide to the diagnosis and treat-
ment of gastric cancer. English editions of the two systems
are now available in this journal [1, 2].

2 History of the JC and JGL

The first edition of the JC (named “General Rules for
Gastric Cancer Study”) was published in 1962 to stan-
dardize the surgical and pathological documentation of
gastric cancer. At that time, the International Union
Against Cancer (UICC) and the American Joint Committee
on Cancer (AJCC) had not yet established a staging system
for gastric cancer. Since then, the JGCA (formerly the
Japanese Research Society of Gastric Carcinoma) has
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made periodic revisions and expanded the JC into an ori-
ginal comprehensive guide covering all aspects of the
diagnostic and therapeutic procedures for the disease,
ranging from the handling of resected specimens for
pathological investigation to the extent of lymphadenec-
tomy. It has become customary in Japan to record all cases
of gastric cancer in hospital databases in accordance with
the JC. Three English editions of the JC were published,
corresponding to the 10th, 12th, and 13th Japanese edi-
tions, in 1981, 1995, and 1998, respectively [3-5].

In 2001, the JGCA launched the first edition of the
treatment guidelines apart from the JC [6]. The primary
aim of the JGL was to provide general as well as special-
ized clinicians with knowledge on standard treatments,
based on evidence where available, and consensus, so that
a patient with gastric cancer could be offered such treat-

“ments anywhere in the country. Because novel treatment

modalities and novel handling of clinical issues have
constantly been proposed in Japan, the JGL proposed two
independent lists of stage-specific treatments; a standard
list and an investigational list. This concept has been
gradually and widely accepted in the clinical scene and has
changed the general practice in Japan. A patients’ version
of the JGL was also published and has been used to
enhance understanding of the treatment of gastric cancer in
the general public. The second edition of the JGL was
published in 2004, with minor modifications.

3 Concept of the integrated revision of the JC and JGL
in 2010

The time for revision of the JC and JGL coincided for the

first time in 2010. On this occasion, the JGCA committees
agreed with the following concepts:
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(a) The domains to be dealt with by the JC and the JGL
should be clearly separated as follows:

— The JC provides the basic rules to describe the
status of a tumor (primary and metastatic tumor,
stage grouping, histology, etc.) and the evaluation
of treatment outcome (response evaluation,
amount of residual disease, etc.), and will not be
revised for 10 years.

— The JGL defines the treatment methods (extent of
lymphadenectomy, endoscopic resection, etc.),
clarifies the indications for and details of each
treatment (algorithm, chemotherapy regimens,

- etc.), and will be revised every 2-3 years. New
important evidence requiring modification of the
standard therapy will be announced on the website
of the JGCA.

(b) For the description of tumor status in the JC (T/N/M
categories, stage grouping, etc.), definitions identical
with those in the UICC/TNM 7th edition [7] are
adopted so that the Japanese experience can be
expressed using the international terminology.

4 Major points revised in the JC

4.1 From the Japanese traditional T/N/M
to the international T/N/M

The significations of the T/N/M categories in the new JC are
identical to those in the UICC/TNM 7th edition. The modi-
fication of the N category is the largest change not only in this
revision but also in the whole history of the JC. Traditionally
the lymph node stations in the gastric drainage area were
classified into three groups (or four in some editions)
depending on the anatomical position of the station in rela-
tion to the location of the primary tumor, and these numbers
were also used to express the grade of nodal metastasis
(N1-3) and the extent of lymphadenectomy (D1-3); e.g.,
cancer with metastasis to a second group node was desig-
nated as N2, and complete dissection of up to the second
group nodes was defined as D2. This rule was consistent
throughout the history of the JC, though details regarding
classification of the nodal groups had been modified in each
edition. In the new version of the JC, this nodal grouping has
been abandoned, and the N-number solely signifies the grade
of nodal metastasis in terms of the number of metastatic
Iymph nodes as determined in the UICC/TNM 7th edition.
Naturally, the extent of lymphadenectomy had to be newly
defined independently from the N-category in the new JGL.

Until the current revision of the JC, the JGCA desig-
nated hepatic and peritoneal metastases as H1 and P1 and
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treated them separately from other distant metastasis (M1).
Thus, some cases had been recorded as T3N2MOH1P1. In
the new version, the M-category is equivalent to that of the
UICC/TNM 7th edition and includes all distant metastasis.
The designations of “H” and “P”, however, are clinically
useful and thus remain in the new JC as a subclass of the
M-category.

4.2 Stage

The same stage grouping as that in the UICC/TNM 7th
edition has been adopted in the new JC. It should be noted
that survival analyses of a large number of the Japanese
and Korean patients contributed to the determination of this
UICC/TNM stage grouping [8].

4.3 Definition of the esophagogastric junction (EGJ)
area

Although the JC basically complied with the staging sys-
tem proposed in the UICC/TNM 7th edition, the JGCA
Committee firmly denied the new UICC/TNM definition of
EGJ tumors. We remain more comfortable to consider
adenocarcinomas of the subcardia (Siewert type 3) as
gastric cancer and believe that these should be classified
and staged using the gastric scheme; not the esophageal
scheme as in the UICC/TNM 7th edition. In the new JC, we
adopted the definition of the EGJ area proposed by the
Japan Esophageal Society [9], i.e., the area extending 2 cm
above to 2 cm below the EGI.

4.4 From “four findings” to “two classifications”

In the 1998 edition of the JC [5], clinical and pathological
findings were recorded in 4 separate phases as “clinical
(preoperative)”, “surgical”, “pathological”, and “final”
findings. In order to comply with the UICC/TNM system,
the new JC distinguishes only clinical and pathological
classifications.

4.5 Adoption of international criteria of treatment
evaluation

The traditional classification “Resection (Curability) A/B/
C” has been abandoned and has been replaced by “R0/1/2
(residual disease)”. Staging after neoadjuvant treatment is
expressed with the prefix “y”. These changes are in
accordance with the UICC/TNM system. For the response
evaluation of chemotherapy, the response evaluation cri-
teria in solid tumors (RECIST) version 1.1 has been

adopted.
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4.6 Modification of the histological diagnosis of gastric
biopsy (“Group Classification”)

The “Group Classification” has been widely used to
diagnose the specimens obtained by endoscopic biopsy in
Japan. The definitions of Groups 2 and 3 have undergone
significant modifications.

5 Major points revised in the JGL

5.1 Definition of and indications for lymphadenectomy
D)

The terms “D1/D2/D3” were originally defined in the JC
and have been widely used worldwide to describe the
extent of lymphadenectomy. Most randomized controlled
trials (RCT's) of gastric cancer surgery including the Dutch,
Medical Research Council (MRC), and Taipei D1/D2 trials
[10-12], were conducted using the JC definitions. How-
ever, outside these clinical studies, the terms “D1-3” have
not always been used with accuracy in the strict sense. It is
generally and mistakenly believed outside Japan that the
first group nodes are equal to the perigastric nodes and the
second group nodes are those along the celiac artery and its
branches, and that the dissections of these are designated as
D1 and D2, respectively. However, the original definitions
of N1-3 and D1-3 are far more complicated [5]: the
location of the primary tumor is determined as one of five
categories (various combinations of the three equal por-
tions of the stomach), according to which each lymph node
station is given a group number (1, 2, 3, or M). For
example, the left paracardial lymph nodes (station No. 2)
are classified as group 1 nodes for a tumor located in the
upper third of the stomach, but as group 3 nodes for a
middle or middle/lower tumor, and as group M nodes
(distant metastasis) for a tumor confined to the lower third
of the stomach.

As this complicated definition of the nodal groups was
established based on the results of detailed efficacy anal-
ysis of each lymph node station [13], surgeons would have
the best chance to cure patients if they strictly obeyed the
rule of D2. However, the grouping was too complicated to
be accurately understood worldwide and, in the first place,
the tumor location may not have been as correctly cate-
gorized by surgeons/pathologists as the JGCA intended to.

In the new JGL, the definition of lymphadenectomy has
been remarkably simplified: the lymph node stations to be
dissected in D1, D14, and D2 are defined for total and
distal gastrectomy regardless of the tumor location. D3 is
no longer defined, because the rationale to recommend this
super-extended surgery was lost by the negative results of
our own RCT [14].

Apart from the two major types of gastrectomy (total
and distal), pylorus-preserving gastrectomy and proximal
gastrectomy are proposed as options for early gastric can-
cers, for each of which D1 and D14 (but not D2) are
defined. It should be noted that the lymph nodes along the
left gastric artery (No. 7), which used to be classified as N2
for tumors in any location, are now included in the D1 for
any type of gastrectomy. Lymph node station No. 14v, on
the other hand, has been excluded from the D2 even for
distal tumors.

The JGCA recommends that non-early, potentially cur-
able gastric cancers should be treated by D2 lymphade-
nectomy. D1 or D1+ should be considered as an option for
T1 tumors. D1+ can be a substitute for D2 in a poor-risk
patient or under circumstances where D2 cannot be safely
performed.

The JGCA expects that these simplified definitions of
Iymphadenectomy will help specialized surgeons world-
wide to standardize gastrectomy and to obtain the best
surgical results.

5.2 Chemotherapy for metastatic/recurrent gastric
cancer

Several RCTs of chemotherapy for metastatic/recurrent
gastric cancer were recently concluded in Japan, and for
the first time in the history of the JGL, the JGCA made a
recommendation of a first-line regimen for metastatic/
recurrent gastric cancer; namely, S-1 + cisplatin. S-1
monotherapy was recommended for those in whom the use
of cisplatin was not indicated. Although S-1 4 cisplatin
did not show superiority over S5-fluorouracil (FU) + cis-
platin in a global randomized trial conducted outside Japan
(FLAGS [15]), it has been regarded as the standard regi-
men for Japanese patients on the basis of two Japanese
RCTs, SPIRITS [16] and JCOG9912 [17]. The JGCA also
made a statement that it does not recommend the first-line
use of irinotecan + cisplatin and S-1 + irinotecan because
these regimens did not show superiority over 5-FU
monotherapy and S-1 monotherapy, respectively [17, 18].

5.3 Adjuvant therapy after curative gastrectomy

Adjuvant chemotherapy with S-1 for patients with patho-
logical stage II or III gastric cancer (according to the JC
13th edition) following curative D2 gastrectomy showed
significantly better survival (overall and relapse-free) than
surgery alone in the ACTS-GC trial [19]. The JGCA made
a prompt announcement of this positive result on its web-
site when the trial was concluded, and the recommendation
has been highlighted in the new JGL. Because the defini-
tions of stages II and III have been changed in the new JC,
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the JGL now shows which stages of the new JC correspond
to stages II and III in the previous edition.

Although survival benefits of adjuvant chemoradiation
therapy and neoadjuvant chemotherapy have been dem-
onstrated in the United States and Europe, evidence is yet
to be established in Japan, and the JGL deals with them as
investigational treatments.

6 Perspective

With this major revision of the JC, the JGCA now shares
the staging system of gastric cancer with the UICC and the
AJCC. We expect that the vast Japanese experience
regarding this disease can now be recorded and reported in
the universal language. At the same time, we expect that
our simplified definitions of lymphadenectomy in the
revised JGL, together with the documentation system in the
JC, will provide surgeons all over the world with a standard
for recording their surgery and comparing the results.
Although the JGL is based primarily on evidence generated
from Japanese trials, the JGCA committee is continually
looking for emerging evidence throughout the world to
prepare for future revisions.
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Abstract

Background Gastric cancer is very common in Korea and
Japan, where many hospitals annually perform high num-
bers of gastrectomies for gastric cancer. The aim of this
study was to compare the general management of gastric
cancer in high-volume centers in Korea and Japan.
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Methods We undertook a survey of the general manage-
ment of gastric cancer at high-volume centers (over 200
cases/year) and analyzed the answers.

Results In six of 14 hospitals surveyed, antimicrobial
prophylaxis for elective gastrectomy was administered
until postoperative day 3. A Levin tube and an abdominal
drain were routinely inserted in seven and ten hospitals,
respectively. Laboratory tests, such as complete blood cell
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count, liver function test, electrolytes, and blood urea
nitrogen/creatinine were performed frequently on postop-
erative days 1, 2, 3, and 5. Sips of water after open distal
gastrectomy were restarted up to postoperative day 3 in
twelve hospitals. The surgical pathology was reported up to
postoperative day 10 in thirteen hospitals. Twelve hospitals
provided a regular patient education program and only one
hospital provided an integrated education program which
included the participation of a surgeon, an oncologist, a
nurse, and a nutritionist.

Conclusions The general management of gastric cancer in
14 high-volume centers was not so different among the cen-
ters. The general management protocols noted here are
expected to provide useful information for perioperative care.

Keywords Gastric cancer - General management -
High-volume center

Introduction

Gastric cancer is the one of the most serious health prob-
lems in Korea and Japan [1, 2]. However, the overall sur-
vival rates after surgical treatment have been increasing
and the rate of postoperative complications has decreased
[2, 3]. Probably, these improvements are due to the intro-
duction of more radical surgical techniques ; early detec-
tion ; and the improvement of anesthesia, perioperative

care, and nutritional support. In addition, because of the
high incidence of gastric cancer, many surgeons in Korea
and Japan have accumulated substantial experience in the
management of the disease, and have developed general
protocols of perioperative management for patients with
gastric cancer. However, there are several controversial
issues in the general perioperative management of gastric
cancer, such as Levin tube decompression, abdominal drain
insertion, and antimicrobial prophylaxis. The aims of this

study were to compare the general perioperative manage-

ment of patients with gastric cancer in Korean and Japa-
nese high-volume centers and to contribute to the
improvement of surgical outcomes and to the development
of site-specific protocols.

Methods

A brief questionnaire about the general perioperative
management of patients with gastric cancer was sent in
2007, via email, to representative surgeons at Korean and
Japanese high-volume centers where more than 200 oper-
ations were performed per year. In addition, two leading
cancer centers in Japan were invited to participate in the
surveillance. The survey form included 12 items, shown as
Table 1. Each item was analyzed and compared among the
institutions, For descriptive analysis, SPSS version 12.0
(SPSS, Chicago, IL, USA) was used.

Table 1 Form used for the

R . Item
survey of general perioperative

Answer

management implemented at

each high-volume center
Prophylactic antibiotics
Analgesics

Levin tube

Abdominal drainage tube

For subtotal and total gastrectomy

Where is preoperative workup performed?

(1) At outpatient clinic (OPD)
(2) after admission

Regimen:
Duration:
Regimen:
Duration:
(1) Inserted (2) not inserted
Duration:
(1) Inserted (2) not inserted
Duration:

If different, please describe separately

Postoperative laboratory tests

(1) If different pathways are

What items?
When?

Main type of fluid infused after surgery

applied on a case-by-case basis
(i.e., early gastric cancer vs.
advanced gastric cancer;
subtotal gastrectomy vs. total
gastrectomy), please duplicate
the relevant question box and
fill out the answers separately
(2) If some items are difficult to
assess, leave the corresponding
box empty

Schedule for oral intake

Schedule for discharge

Time required to receive pathology report (days)

EMR (electronic medical record)—based critical pathway (CP)
Regular patient education program

(1) Performed (2) not performed
Interval of education:

Education time:

Lecturer:
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Results

The answers from representative surgeons at 14 hospitals
were analyzed.

Preoperative workup was performed after admission in
3 hospitals, and most workup was done before admission in
11 hospitals.

In three hospitals (3/14), antimicrobial prophylaxis for
elective gastrectomy was administered for 24 h or less; it
was administered up to postoperative day 2 in five hospitals
and up to postoperative day 3 in six. The most frequently
administered antibiotic was a second-generation cephalo-
sporin (n = 8), followed by a first-generation cephalospo-
rin (n = 4) and a third-generation cephalosporin (n = 2).
In four hospitals, a cephalosporin and an aminoglycoside
were chosen for prophlyaxis.

For pain control, patients received patient-controlled
anesthesia (PCA) intravenously (n=9) or epidurally
(n = 5) until postoperative day 2 or 3.

Surgeons at five hospitals (5/14) did not insert a Levin
tube preoperatively. However, in seven hospitals (7/14),
the tube was inserted preoperatively and removed on
postoperative day 1 (n = 5) or just after surgery (n = 2).
Surgeons at another two hospitals (2/14) inserted a tube
only in the patients with advanced gastric cancer or
obstruction.

Surgeons at two (2/14) hospitals did not insert an
abdominal drain, and surgeons at two other hospitals
inserted abdominal drains on a case-by-case basis. How-
ever, surgeons at ten (10/14) hospitals inserted one or two
abdominal drains according to the extent of resection (total
or distal gastrectomy) or according to the anastomosis
method (Billroth I or Billroth II). Although the time of
drain removal varied from postoperative day 2 to postop-
erative day 6, the most frequent postoperative days of drain
removal were postoperative days 3—4 (n = 7).

Samples for laboratory tests were taken more than once.
Usually the tests included a complete blood cell count,
liver function test, electrolytes, blood urea nitrogen/creat-
inine, C-reactive protein, and chest X-ray. The most fre-
quent time for laboratory tests was postoperative day 1
(n = 8) followed by postoperative days 2 (n=26), 5
(n=15),and 3 (n = 4).

Five or ten percent dextrose solutions were infused in
six hospitals prior to the initiation of oral diet. In four
hospitals, patients received peripheral total parenteral
nutrition. The status of use of other fluids such as amino
acids or lipids could not be compared due to the limited
number of answers.

Sips of water after open distal gastrectomy were
restarted on postoperative day 3 (n = 9) and on postoper-
ative day 2 (n = 3). Surgeons at some hospitals answered
that the day of oral diet resumption was different according
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to the surgical approach (open or laparoscopic) and the
extent of resection. In 2 hospitals, patients who underwent
total gastrectomy resumed oral diet later than patients who
underwent subtotal gastrectomy. And surgeons at three
hospitals answered that patients who underwent laparo-
scopic gastrectomy resumed oral diet earlier than patients
who underwent open gastrectomy.

Patients who underwent subtotal gastrectomy were dis-
charged on postoperative day 6 or 7 (n=7), 8 or 9
(n=4),100r 11(n = 2), or 5 (n = 1). At three hospitals,
patients who underwent total gastrectomy were discharged
1-3 days later than patients who underwent subtotal gas-
trectomy. And surgeons at two hospitals answered that
patients who underwent laparoscopy-assisted gastrectomy
were discharged 1 or 2 days earlier than patients who
underwent open gastrectomy. Patients in two Japanese
hospitals seemed to stay longer than patients in Korean
hospitals (10.5-11 vs. 6-9 days).

Surgical pathology was reported until postoperative day
10 at thirteen hospitals. In 3 hospitals only 3-5 days after
surgery was required to get these reports. Two Japanese
hospitals seemed to require more time (up to 28 days) than
the Korean hospitals, especially when the tumor metastasis
to lymph nodes.

Six hospitals had electronic medical record-based criti-
cal pathways and the other hospitals had a printed order set.
Twelve hospitals provided a regular patient education
program and nine hospitals had a nutritional counseling
and support system. Four hospitals had group-educational
programs and the other ten hospitals seemed to have only
individual programs begun when the patient restarted oral
diet or was discharged. Only one hospital provided an
integrated education program which included the partici-
pation of a surgeon, a medical oncologist, a nurse, and a
nutritionist.

Discussion

The mortality and morbidity after surgery for many cancers
other than gastric cancer are known to be influenced by the
hospital patient volume [4, 5]. The existence of many high-
volume centers for gastric cancer in Korea and Japan may
have led to the low morbidity and mortality observed for
patients after radical gastrectomy with lymphadenectomy
[6, 71.

As for antimicrobial prophylaxis, according to the
Centers for Disease Control (CDC) guidelines and refer-
ences, a first-generation cephalosporin should be adminis-
tered as antimicrobial prophylaxis in clean-contaminated
operations within 30 min of the first surgical incision, with
intraoperative supplemental administration every 3-4 h
and postoperative administration for 24 h or less [8]. The



