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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.

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

survey of general perioperative

management implemented at

each high-volume center

(1) If different pathways are

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

Item Answer

Where is preoperative workup performed? (1) At outpatient clinic (OPD)

(2) after admission

Prophylactic antibiotics Regimen:

Duration:

Analgesics Regimen:

Duration:

Levin tube (1) Inserted (2) not inserted

Duration:

Abdominal drainage tube (1) Inserted (2) not inserted

For subtotal and total gastrectomy Duration:

If different, please describe separately

Postoperative laboratory tests What items?

When?

Main type of fluid infused after surgery

Schedule for oral intake

Schedule for discharge

Time required to receive pathology report (days)

EMR (electronic medical record)—based critical pathway (CP) (1) Performed (2) not performed

Regular patient education program 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 = 6), 5

(n = 5), 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

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), 10 or 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, 7].

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
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Health Insurance Review and Assessment Service of Korea

has recommended that a first- or second-generation ceph-

alosporin should be administered as prophylaxis in gas-

trointestinal surgery, and administration should be started

within 30 min or 1 h of skin incision and last for 24 h or

less; in addition they note that aminoglycosides are not

suitable for prophylaxis because of renal toxicity and oto-

toxicity [9]. Although the present study showed many

discrepancies between guidelines and actual practice, the

risk and benefit should be balanced for the appropriate use

of antimicrobial prophylaxis.

Recently several studies, albeit with limited scientific

evidence levels, have reported that Levin tube decom-

pression was not correlated with earlier recovery of bowel

function, shorter hospital stay, reduced anastomotic leak-

age, or fewer pulmonary complications after gastrectomy

for gastric cancer [10, 11]. These findings might explain

why surgeons in 5 of the 14 hospitals did not insert a Levin

tube. With regard to abdominal drain tubes, prophylactic

drain placement has been widely practiced by gastric sur-

geons. Surgeons who inserted abdominal drains might

believe that the prophylactic use of drains provides early

information about such factors as anastomotic leakage and

intraabdominal bleeding. However, these benefit of pro-

phylactic use of drain was not proven in two studies [12,

13]. The placement of a Levin tube and an abdominal drain

in operations for gastric cancer warrants further investi-

gation through large-scale randomized clinical trials.

Although many studies have shown that early oral

feeding is feasible after gastrectomy, the optimal dietary

schedule has not been established [14, 15]. Traditionally,

postoperative oral intake after abdominal surgery was

slowly and carefully introduced, due to anstomotic leakage

and postoperative paralytic ileus. Malnutrition as one

symptom arising from gastric cancer or one major com-

plication after radical gastrectomy is known to be related to

the quality of life, morbidity and mortality, and survival of

patients after gastrectomy [16, 17]. These factors seemed to

lead many hospitals in this study to adopt a policy of early

oral intake and to implement nutritional counseling pro-

grams or group-educational programs.

There was a tendency in the present study that patients

who underwent laparoscopic surgery resumed oral feeding

earlier and were discharged later than patients who

underwent open gastrectomy, although not all participants

answered that there were different protocols for patients

who underwent laparoscopic gastrectomy. Although two

Japanese hospitals could not be taken to represent all

hospitals in Japan, patients in these two hospitals were

discharged relatively later than patients in the Korean

hospitals, and the surgical pathology reports in the Japa-

nese hospitals required more time, too. This longer hospital

stay is in accordance with many reports showing a mean

postoperative hospital stay of 15–32 days in Japan, which

is relatively much longer than that in Korean hospitals

(7–13 days) [6, 18–21]. The longer hospital stay in the

Japanese institutions might reflect differences in the med-

ical insurance systems.

Conclusion

The general perioperative management of gastric cancer

patients at 14 high-volume centers was not so different

among the hospitals, except that the hospital stay and the

time required for obtaining surgical pathology reports were

relatively longer in the Japanese hospitals than in the

Korean hospitals. The general perioperative management

information obtained in the present study could help many

gastric surgeons to establish their own protocols and to

improve surgical outcomes.
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