2.9% of 1246 cases with H. pylori infection developed
gastric cancer over a period of 7.8 years. A randomized con-
trolled study in China also showed that H. pylori eradication
was more effective in patients without atrophic gastritis than
those with it (5). Dr Fukase in Japan reported that in a ran-
domized controlled study comparing eradication of H. pylori
with no eradication after endoscopic mucosal resection
(EMR) of early gastric cancer at the 3-year follow-up point
significantly reduced the number (9 versus 24) of metachro-
nous gastric cancer developed in the eradication group com-
pared with the control group. It was concluded that
prophylactic eradication of H. pylori after EMR for early
gastric cancer should be performed to prevent the develop-
ment of metachronous gastric cancers (Fig. 5) (6). These
results suggested that it was never too late to eradicate
H. pylori for prevention of gastric cancer. An Italian group
performed a meta-analysis of the published data regarding
whether H. pylori eradication treatment can reduce the risk
of gastric cancer. It was concluded that 1.1% of treated
patients would develop gastric cancer, in contrast to 1.7% of
untreated patients. In six studies with about 6700 participants
followed for 4—10 years, the relative risk was 0.65, and it
was concluded that H. pylori eradication treatment seemed
to reduce gastric cancer (7). In Taiwan, a nationwide cohort
study followed 80 000 patients with H. pylori-infected peptic
ulcers for 10 years. These patients were divided into early-
and late-eradication cohorts. It was concluded that early
H. pylori eradication showed no significant difference in
the gastric cancer risk compared with the general population,
but late eradication was associated with an increased risk of
gastric cancer. Older age, male gender, gastric ulcer, no
regular NSAIDs use and late H. pylori eradication rep-
resented independent risk factors for gastric cancer develop-
ment (Fig. 6) (8).

Fock et al. concluded that fruits and vegetables are associ-
ated with a reduced risk of gastric cancer in his paper in the
Journal of Gastroenterology and Hepatology. Supplementation
of vitamins and minerals may be unnecessary, at least in
healthy subjects with no nutritional deficiencies (9). In a

——— Eradication

10 —

Cumulative incidence rate
of new carcinoma (%)

JJ_

0 T T 1
0 1 2 3
Year of follow-up
Number at risk
Control 250 250 2138 167
Eradication 255 237 196 157

Figure 5. Kaplan—Meier analysis of the cumulative incidence rate of new
carcinoma. Source: Fukase et al. (6).
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cation and late eradication groups. Source: Wu et al. (8).

Figure 7. Regional lymph node group according to the location of tumor.
Source: Sasako et al. (21) and Yoon and Yang (22).

meta-analysis study, all studies proved that both aspirin and
NSAIDs are useful for preventing cardia and non-cardia gastric
cancer (10). There is insufficient evidence for any benefit from
green tea, vitamins and antioxidants. The biological behaviors
of distal and proximal gastric cancers are quite different, but
the prevention regimens have been the same, centered on eradi-
cation of H. pylori infection.

The Working Group concluded that the etiology of gastric
cancer consists of genetic susceptibility, H. pylori infection
and environmental risk factors. Helicobacter pylori eradica-
tion treatment, consumption of fresh vegetables and fruits
and use of aspirin and NSAIDs (11) seem to reduce the risk
of gastric cancer.

ENDOSCOPY AND DIAGNOSIS

Experience in Japan has shown that access to screening and
early endoscopy increased the proportion of early-stage
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gastric cancers, leading to improved survival (12). Cost is a
major barrier to screening. Screening is considered to be
cost-effective in high-incidence countries, but perhaps not
where the incidence of gastric cancer is moderate or low.
Risk stratification may help to focus limited resources on
patients at greatest risk, and thereby increase the cost-
effectiveness of screening (13). Serum pepsinogen-based
tests may help to identify a subset of patients with atrophic
gastritis, who are especially at a high risk. In a country with
high incidence of gastric cancer, such as Japan, it is still
very cost-effective to screen even if the cost of endoscopy is
high. Singapore and some other countries in East Asia have
a moderate incidence of gastric cancer, and screening these
populations could be cost-effective if the cost were moderate
(13). In Japan, the government-supported screening program
has been based on barium, and although very successful, it
accounts for less than 10% of all cancers that are diagnosed
by screening. Most are detected due to early or easy access
to endoscopy, either through outpatient clinics or through
health screening outside of the government’s screening
program (14).

High-quality endoscopy is important and may be facili-
tated by endoscope preparation, such as lens cleaning, and
by patient preparation ahead of endoscopy by the use of
defoaming agents, mucolytics and antispasmodics, which
make the field of interest much clearer. Techniques such as
adequate air insufflation, systematic examination of the
entire stomach, use of contrast agents, image enhancement
and cognitive training may also help improve yield rates.

Accurate specimen collection and recording of endoscopic
findings are important. There is some discordance between
Western- and Japanese-trained pathologists in the biopsy
definition of early gastric cancer. In the West, the gold stan-
dard for diagnosing cancer is to detect invasion of tumor
cells into the lamina propria, muscularis mucosae or submu-
cosal layer, whereas in Japan, it is more important to detect
cellular atypia or structural atypia, regardless of invasion,
when making a diagnosis of cancer. The revised Vienna
classification has helped resolve some of these differences
and may be a good starting point for consensus between
Western and Japanese pathologists (15).

Gotoda et al. (16) reported that there is a clearly defined
subgroup of patients with early gastric cancer that has a vir-
tually negligible risk of nodal metastasis. Such patients
could be treated definitively by local resection, with the
expected long-term outcome equivalent to radical surgery.
Further development led to the expanded criteria for endo-
scopic therapy of early gastric cancer, with en bloc resection
being the primary goal (17). Endoscopic resection can be
considered curative if the lesion shows differentiated histo-
pathology, is limited to the mucosal layer or <500 pwm sub-
mucosal invasion, with clear vertical and lateral margins,
and no lymphovascular involvement. EMR has the advan-
tages of short procedure time and low risk of perforation,
which make it an attractive option for small lesions. EMR
for differentiated, non-ulcerated early cancer <20 mm in

diameter is associated with an excellent 10-year survival rate
of 99% (18). Endoscopic submucosal dissection (ESD) is
associated with a lower local recurrence rate than EMR
because the technique permits en bloc resection without size
limitation. Procedure times for ESD are longer, however,
with higher delayed bleeding and perforation risk (19). A
recent long-term follow-up study showed that ESD for early
gastric cancer, which met the expanded criteria, resulted in
5-year overall and disease-specific survival rates of 97% and
100%, respectively (20). Training opportunities in ESD for
endoscopists from outside Japan and Korea, however, remain
limited.

In conclusion, screening for gastric cancer is cost-effective
in countries with high incidence. Risk stratification may
increase the cost-effectiveness of screening in populations at
moderate risk. Barium meal-based screening is government-
funded in Japan, but is less accurate than gastroscopy.
Gastroscopic screening is desirable in high-risk populations.
High-quality endoscopy may increase diagnostic yield in
early cancer. Endoscopic resection is curative in a subset of
patients with early cancer as defined by the expanded cri-
teria. EMR has shown long-term outcomes comparable with
surgery in patients with small lesions, and similar outcomes
with ESD for larger lesions in experienced hands.
Standardization between Western- and Japanese-trained path-
ologists in diagnosing gastric cancer is urgently needed.
Structured training programs for ESD should be set up in
high-volume centers and made accessible to suitable regional
candidates.

SURGERY AND ADJUVANT TREATMENT

For gastric cancer, so-called D1, or perigastric lymph node,
dissection is common in Western countries, whereas in high-
incidence countries like Japan and Korea, so-called D2 dis-
section is considered to be the standard (Fig. 7) (21,22).

An RCT from UK comparing D1 versus D2 found very
high mortality but failed to show a difference (23,24). The
trial was flawed due to the very high mortality, inclusion of
a large proportion of stage I and absence of any description
regarding the quality of lymph node dissection. A Dutch
trial started 20 years ago also showed much higher mortality
for D2 compared with D1 dissection and demonstrated no
survival benefit (25,26). These two trials were closed before
reaching the plateau of the learning curve, and the high post-
operative mortality offset the effect of the D2. D2 dissec-
tions should be carried out in specialized centers.

An RCT in Taiwan compared D1 and D2 showed survival
benefit of D2 dissection with reasonable morbidity and mor-
tality (Fig. 8) (27).

To investigate even more extensive dissection of gastric
cancer, a Japanese group compared D2 with D2 plus para-
aortic nodal dissection (28,29). The results showed slightly
higher morbidity, but without increase in mortality. These
morbidity and mortality results were acceptable. However,
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Figure 8. Nodal dissection for patients with gastric cancer: a randomized controlled trial. Source: Wu et al. (27).

no survival difference was observed, and D2 was thus the
optimal surgery in that RCT. Comparison of reports from
various countries reveals that the mortality is higher when
the volume is lower, again demonstrating that D2 dissection
should be performed in high-volume and/or specialized
centers.

Regarding the role of adjuvant treatment, a major trial in
Europe showed survival benefit from perioperative che-
motherapy, but less than half of the patients underwent D2
dissection and the study also included esophageal cancer
cases (30).

An RCT performed in the USA investigated the role of
post-operative chemoradiotherapy and also showed signifi-
cant survival benefit (31,32). However, only 10% of the
patients underwent D2 dissection, there was a very high rate
of local recurrence, and the surgery was not standardized
among the participating hospitals. Subgroup analysis found
survival benefit only in DO or DI, but not in the
D2-dissected group. The study thus showed that DO/D1 dis-
section was insufficient treatment.

In a Japanese randomized trial, curative D2 dissection
alone was compared with D2 followed by post-operative che-
motherapy by oral S-1 (33). In contrast to the Western
studies, almost all of the cases in this study underwent D2
dissection, and the 3-year survival rate showed a 10%
improvement (Fig. 9). A clinical trial of adjuvant treatment
is being conducted in Korea, China and Taiwan, and 1024
cases have been enrolled. The results will be available
within a few years. A Japanese group and a Korean group
are working together to assess, for the first time, the role of
reductive gastrectomy in Stage IV gastric cancer treatment
(34). The chemotherapy applied in both arms is S-1 plus cis-
platin. Although a very difficult project, it is very important,

and it is hoped that other Asian countries will join this col-
laboration in the future.

In conclusion, with regard to the extent of surgery, RO
resection with D2 lymph node dissection has produced the
best survival data. Some kind of post-operative adjuvant
chemotherapy including S-1 is recommended after D2
surgery. In areas with a high incidence of gastric cancer,
the quality of treatment can be kept very high, with both
endoscopic treatment and surgery. At the moment, at least
in Asia, D2 dissection should be considered as the
standard.

CHEMOTHERAPY FOR ADVANCED GASTRIC
CANCER

There are now four active cytotoxic agents for advanced
gastric cancer, consisting of fluorouracils, platinum, taxanes
and irinotecan. The fluorouracils include 5-FU, S-1 and
capecitabine, and the platinum include cisplatin and oxali-
platin. During the last decade, various randomized trials
investigated the optimal combination of these four che-
motherapy drug groups in Japan, Korea and China (Table 1).
Capecitabine plus platinum was at least non-inferior to 5-FU
plus cisplatin in terms of survival (35,36). S-1 plus cisplatin
showed a comparable median time to progression to those in
capecitabine or 5-FU plus cisplatin in Western studies
(37,38), whereas the Japanese studies yielded relatively
longer survival than the Western studies. These favorable
survival in Japanese studies compared with the Westerns
might be caused by longer survival after failure of the first-
line therapy associated with higher rates of subsequent
therapy than in the Western studies (Fig. 10).
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Figure 9. Adjuvant chemotherapy for gastric cancer with S-1, an oral fluoropyrimidine. Source: Sakuramoto et al. (33).

Table 1. Results of randomized trials using newer regimens: advanced gastric cancer

Study Treatment n RR (%) MTTP (months) MST (months) P value®
V325 (JCO2006) CDDP + FU (CF) 230 25 37 8.6

Docetaxel + CDDP + FU (DCF) 227 37 56 92 0.02
V306 (ASCO2005) CDDP + FU (CF) 163 26 42 8.7

CPT-11 + FU (IF) 170 32 5.0 9.0 NS
ML07132 (ASCO2006) FU + CDDP (FP) 156 29 5.0 93

Capecitabine + CDDP (XP) 160 41 5.6 10.5 NS
JCOG9912 (ASC02007) FU 234 9 2.9° 10.8

S-1 234 28 42° 11.4 NS

CPT-11 + CDDP 236 38 4.8° 123 NS
SPIRITS (ASC02007) S-1 150 31 4.0° 11.0

S-1 + CDDP 148 54 6.0° 13.0 0.037
TOP002 (ASCO-GI2008) S-1 162 27 10.5

S-1 + CPT-11 164 2 12.8 NS

*Test for superiority in OS.
°PFS.

The approval status of active agents for gastric cancer
differs among four East Asian countries. Capecitabine and
oxaliplatin are not yet available in Japan, and S-1 and oxali-
platin are not available in Taiwan (Table 2). In Japan,
approval is always associated with medical reimbursement,
but that is not always the case in other countries. The differ-
ences caused by the medical insurance systems may affect
the survival results larger than by ethnic differences in

biology or pharmacokinetics. In countries with limitations on
medical reimbursement for second- or further line che-
motherapy, such as Western countries and Asian countries
other than Japan, triplet regimen such as docetaxel +
cisplatin + 5-FU is becoming more popular. However, in
Japan, all agents that have been approved are covered by
medical reimbursement at any line of chemotherapy, which
cause that FUs plus platinum are the most popular first-line
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Table 2. Approval status of active agents in gastric cancer

Agents Japan Korea China Taiwan

5-FU
S-1

o O
(@]

Capecitabine
Cisplatin
Oxaliplatin
Paclitaxel

Docetaxel

0 x
O O O OO0 O O O
o O 0O 0O 0O O O O
O O 0O X O O X

O O O x

Irinotecan

O, medical reimbursement in Japan; x, medical reimbursement in ex-Japan.

S1/cisplatin

SPIRITS? n=298
Japanese population

FLAGS' n=1029
Non-Asian population

Figure 10. Survival in advanced gastric cancer: Japanese versus Western
population.

regimens followed by taxane or irinotecan. In conclusion, no
global standard regimen has been established yet as the first-
line standard chemotherapy for metastatic cancer. In Asian
countries, FU and platinum combinations are the most
widely used regimens, with median progression-free survi-
vals of 5—6 months. Differences in the approval and medical
insurance systems may influence the status of these
regimens.

The ToGA study compared the cytotoxic combination
(5-FU or capecitabine + cisplatin) with and without trastuzu-
mab in patients with HER2-positive gastric cancer (Fig. 11)
(39). This is a global randomized trial, but more than half of
the patients have been recruited from East Asian countries,
including Korea, Japan and China. Trastuzumab showed a sig-
nificant survival advantage compared with the cytotoxic agent
combinations, with a hazard ratio of 0.74. From the Asian
point of view, the ToGA trial indicates that trastuzumab in
combination with FU/platinum will be a new option for
HER2-positive gastric cancer. Moreover, the HER2-positive
population will become an independent entity, as in breast
cancer, although further studies are needed. Regional

Jpn J Clin Oncol 2010,;40(Supplement 1) i35

Table 3. International investigational new drug registration randomized
controlled trials for metachronous gastric cancer: leading countries

Agents Study name  Leading Region Enrollment
country status

Trastuzumab ~ ToGA Korea Asia, EU,  Published
SA

Bevacizumab AVAGAST Japan Asia, EU, Completed
N/S A

Cetuximab EXPAND Germany EU, Asia Recruiting

Lapatinib LOGiIC Korea Asia, EU,  Recruiting

(first line) N/S A

Lapatinib TYTAN Japan Asia Recruiting

(second line)

Panitumumab  REAL3 UK EU Recruiting

Everolimus GRANITE-1 Japan Asia, EU, Recruiting
N/S A

Median
Events OS

FC+T 167 13.8
= 5 182 114

Figure 11. Overall survival results in ToGA trial.

differences, such as the HER2-positive rate, may be clarified
by further analyses. Five of seven ongoing global RCTs for
metastatic gastric cancer are led mainly by Japan and Korea.
Asian countries are playing a major role in the development
of new agents for gastric cancer (Table 3) (40).

In conclusion, FUs plus platinum are the most widely
accepted first-line regimens for gastric cancer, whereas
taxanes or irinotecan are mostly used in second- and third-
line settings. Differences in the approval and medical insur-
ance systems may influence the status of these regimens, and
the improvement in these status is hopefully done in many
countries. Trastuzumab in combination with FUs/platinum
will be a standard regimen for HER2-positive gastric cancer,
and the recent phase II/III trials showed favorable median
survival times exceeding 1 year. Many new targeting agents
are currently under investigation and the roles of Asian
countries in the development of new agents will become
important.
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Abstract

Aims: Clinically serosa-positive (T3—4) gastric cancer has a poor prognosis. This phase II trial explored the feasibility and safety of pre-
operative chemotherapy followed by D2 or D3 gastrectomy in this type of gastric cancer.

Methods: Patients with T3—4 gastric cancer received one course of S-1 (80 mg/m? daily for 3 weeks) and cisplatin (60 mg/m2 on day 8)
chemotherapy and then underwent D2 or D3 gastrectomy with curative intent. Primary endpoint was toxicities.

Results: Of 50 patients enrolled, 49 were eligible and received the treatment protocol. Chemotherapy-related toxicities were mild; grade 3
neutropenia in 2 patients, anorexia in 3, and nausea in 2, and no grade 4 toxicities. Clinical response was achieved in 13 of 34 evaluable
patients. Of the 49 patients, 39 underwent D2 or D3 dissection. There was no surgical mortality. Operative morbidity occurred in 5 of 49
patients, including pancreatic fistula in 1 and abdominal abscess in 2,

Conclusion: This multi-modality treatment seems to be feasible and safe for T3—4 gastric cancer.

© 2010 Published by Elsevier Ltd.
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Introduction

Gastric cancer remains the second leading cause of can-
cer death in the world and is the most frequent malignancy
in Japan, South America, and Eastern Europe.! Complete

Abbreviations: CF, 5-FU plus cisplatin; ECF, triplet chemotherapy of
CF plus epirubicin; DCF, CF plus docetaxel; JACCRO, Japan Clinical Can-
cer Research Organization; WBC, white blood cell count; PLT, platelet
count; GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvic
transaminase; ALP, alkaline phosphatase; RECIST, response evaluation
criteria in solid tumors; JCOG, Japan Clinical Oncology Group.
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resection is essential for cure,> and because more than
half of T3 and T4 tumors have metastasized to lymph nodes
along the major branch arteries or in the para-aortic area,
complete resection has involved D2 or D3 dissection in
Japan.>* However, despite resection of these tumors with
curative intent, prognosis has been limited.> To improve
the survival of these patients, new treatment strategies
must be developed.

Most clinical trials of postoperative adjuvant chemother-
apy have failed to prove a survival benefit.® However, a large
phase III trial recently demonstrated that adjuvant chemo-
therapy with S-1 (1 M tegafur—0.4 M gimestat—1 M ostat
potassium) significantly improved survival after D2 curative
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gastrectomy in Japanese patients with T2N+ or T3 disease.’
Based on this, D2 surgery and postoperative S-1 chemother-
apy has been established as a standard treatment in Japan.
Nonetheless, even with adjuvant S-1 chemotherapy, the prog-
nosis for T3 tumors was not satisfactory.

Preoperative chemotherapy followed by extended sur-
gery has some theoretical benefits when compared with
postoperative chemotherapy.® If bulky tumors are reduced
in size by chemotherapy, complete tumor removal could
theoretically be easily achieved by extended surgery. If dis-
tant micrometastases are eliminated by chemotherapy,
complete resection by extended surgery may improve sur-
vival and result in cure in some cases. However, preopera-
tive chemotherapy followed by extended surgery has not
been confirmed in phase III trial.

A high response rate and relatively low toxicity are re-
quired for preoperative chemotherapy, because target tu-
mors are resectable or marginally resectable and the
patients must receive potentially curative surgery after
chemotherapy. Combined chemotherapy with S-1 plus cis-
platin is an attractive regimen for preoperative chemother-
apy for gastric cancer. A previous phase II trial of this
regimen in metastatic gastric cancer reported a high re-
sponse rate of 76% and acceptable toxicities.” Recently,
a Japanese phase III trial of chemotherapeutic regimens
for metastatic gastric cancer (SPIRITS trial) demonstrated
that S-1 plus cisplatin led to significantly longer median
overall survival than S-1 alone (13 months vs. 11
months).'® Moreover, in the recent international phase III
trial (FLAGS), S-1 plus cisplatin had lower toxicity but
achieved equally overall survival compared with 5-FU
plus cisplatin (CF) (Ajani JA, et al. presented at the 2009
Gastrointestinal Cancers Symposium). Triplet chemother-
apy of CF plus epirubicin (ECF) or CF plus docetaxel
(DCF) is effective but more toxic than CF.!'

However, the influence of preoperative chemotherapy on
D2 or D3 surgery has not been fully evaluated, although D2
and D3 gastrectomy are safe procedures in Japan.” Unlike
DO or D1 surgery, D2 or D3 gastrectomy involves nodal dis-
section along the pancreas, which can cause pancreatic fistula
or abdominal abscess. These complications can be lethal and
might be increased by preoperative chemotherapy. The effect
of preoperative chemotherapy on surgical mortality or mor-
bidity with these procedures has not been fully clarified. Re-
cently, preoperative chemotherapy of CPT-11 plus cisplatin
followed by D3 dissection was tested in phase II trial to eval-
uate the efficacy and toxicity in Japan.'? However, this trial
has been terminated due to high treatment-related death dur-
ing the accrual. A safe and effective regimen before extended
surgery has yet to be reported.

The Japan Clinical Cancer Research Organization
(JACCRO) therefore, conducted a multi-institutional phase
II trial (JACCRO GC-01) to evaluate the feasibility and
safety of preoperative chemotherapy with S-1 plus cisplatin
followed by curative D2 or D3 gastrectomy for clinically
serosa-positive (T3—4) gastric cancer.

Patients and methods
Eligibility criteria

Eligibility criteria were: (1) histologically proven gastric
adenocarcinoma; (2) stage clinically assessed as T3—4,
NO—N3 which is classified according to 2nd English Edi-
tion of Japanese Classification of Gastric Carcinoma,'*
and MO; (3) age 20—75 years; (4) Eastern cooperative on-
cology group (ECOG) performance status 0—1; (5) no prior
therapy; (6) sufficient organ function [white blood cell
count (WBC) 4000—12,000 mm3, platelet count (PLT)
>100,000/mm?>, glutamic oxaloacetic transaminase (GOT)
<80 IU/, glutamic pyruvic transaminase (GPT) <80 IU/,
total bilirubin <1.5 mg/dl, alkaline phosphatase (ALP) <
two times greater than upper limit of normal, creatinine
<1.2 mg/dl, creatinine clearance >60 ml/min, and hemo-
globin >8.0 g/dl]; and (7) written informed consent. Clini-
cal diagnosis was based on gastric fiberscopy, upper
gastrointestinal series, computed tomography, and ultraso-
nography. Serosal invasion of the primary tumor was eval-
vated by  computed tomography.  Endoscopic
ultrasonography or diagnostic laparoscopy was not manda-
tory, because these remain outside of routine preoperative
examinations in Japan. Exclusion criteria were (1) severe
co-morbidities; (2) active and acute bleeding from the di-
gestive tract; (3) insufficient oral intake; (4) synchronous
or previous malignancy other than carcinoma in situ; and
(5) contraindications to S-1 or cisplatin. All patients pro-
vided informed consent before registration and were regis-
tered centrally at the JACCRO Data Center by means of the
online Flexible licence assisted data server (FLADS) sys-
tem. The JACCRO Data Center conducted the data man-
agement, central monitoring, and statistical analysis.

Preoperative chemotherapy

On the basis of previous reports S-1 (80 mg/m2) was
given orally every day for 3 weeks and cisplatin (60 mg/
m?) was administered intravenously on day 8 as one
course.” 'O If the patient had a WBC of 2000/mm? or lower,
neutrophil count of 1000/mm” or lower, PLT of 75,000/mm>
or lower, diarrhea or mucositis of grade 3 or higher, GOT or
GPT of grade 2, or serum creatinine of grade 1, chemother-
apy was postponed until recovery from these adverse events
and the next dose of S-1 was reduced to 70 mg/mm?. For di-
arrhea or mucositis of grade 1, chemotherapy was postponed
until recovery. In the case of GOT and/or GPT of grade 3 or
higher or serum creatinine of grade 2 or higher, chemother-
apy was terminated. If the patient had cardiac or neurologic
toxicities, chemotherapy was postponed until recovery from
these toxic effects and confirmation of their cause. For any
other adverse events of grade 2 or higher, chemotherapy
was postponed until recovery. If the chemotherapy was post-
poned but the toxicities had not resolved within 21 days, the
chemotherapy was terminated after this period.
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Surgery

Tumor resectability was assessed after completion of
chemotherapy. Resection criteria were (1) RO resection
was anticipated by D2 or extended D2 gastrectomy; (2) suf-
ficient organ function (WBC >3000/mm? neutrophils
>1000/mm>, PLT >100,000/mm®, GOT <100 IUA, GPT
<100 IU/, creatinine <1.5 mg/dl); and (3) no active infec-
tion. Patients who fulfilled these criteria were treated by D2
or D3 gastrectomy with curative intent between two and
four weeks after finishing chemotherapy. The precise pro-
cedure of D2 and D3 dissection has been reported previ-
ously.'*!> Combined resections of adjacent organs were
permitted when these procedures were indispensable for
curative resection.

Treatment defined by the protocol

The treatment protocol was defined as completed when
a patient received preoperative chemotherapy and under-
went RO resection by gastrectomy with D2 or D3 dissec-
tion. The treatment protocol was stopped when: (1)
response was evaluated as progressive disease during che-
motherapy; (2) the patient did not meet the criteria for sur-
gery after chemotherapy; (3) the patient underwent surgery
after chemotherapy but this took the form of exploratory
laparotomy, bypass, or non-R0 resection; (4) the patient re-
fused further participation; or (5) the doctor recommended
stopping the protocol. After the treatment protocol was
stopped, any treatment was allowed and postoperative adju-
vant therapy was not defined.

Endpoints

Primary endpoint was toxicities. Secondary endpoints
included response rate and overall survival.

Evaluation

The response rate was evaluated only in patients with mea-
surable lesions; Response Evaluation Criteria in Solid Tumors
(RECIST) criteria were used'® and response to chemotherapy
was evaluated by external review committee. Adverse reac-
tions during chemotherapy were evaluated by National Can-
cer Institute — Common Toxicity Criteria Version 2.0.'”

Statistical hypothesis

Asitis difficult to predict the occurrence of severe adverse
events or treatment-related deaths and to calculate sample
size, feasibility and safety was evaluated in calculated sample
size based on the response rate to be required in this setting. A
Simon optimal two-stage design'® was used to calculate the
sample size, assuming an anticipated response rate of 50%
and a threshold response rate of 30% with 10% alpha error
and 10% beta error. Using this design, if at least 8 objective

responses were observed among 22 patients in the first stage,
an additional 24 patients would be recruited to the second
stage. Taking into account tumors without measurable le-
sions and patients not fulfilling the eligibility criteria, sample
size was determined to be 50. Statistical analysis was per-
formed with SAS version 9.1 (SAS Institute, Cary, NC).
This phase II trial was approved by the JACCRO Protocol Re-
view Committee and the institutional review board of each of
the 8 JACCRO institutions involved.

Results
Patients

Between February 2004 and January 2005, 50 patients
were enrolled and the study was terminated. During the ac-
crual, unpredicted severe adverse events or treatment-re-
lated death was not observed. One of these patients
declined to participate, while the other 49 were eligible
and received the treatment protocol. Table 1 shows patient
demographics and tumor characteristics. Clinically appar-
ent nodal disease was observed in 40 patients.

Preoperative chemotherapy and toxicities

Of all 49 eligible patients, 3 did not receive cisplatin be-
cause of S-1-related toxicity. The average proportion of ac-
tual dose to proposed dose was 94% (2219.2 mg/
2348.6 mg) for S-1 and 94% for cisplatin (87.8 mg/

Table 1
Patient demographics and pre-treatment tumor characteristics (all eligible
patients, n = 49).

Age (median, range) 62, 20—73
Sex (male/female) 36/13
PS (0/1) 46/3
Macroscopic type
1 4
2 6
3 24
4 14
5 1
Histologic type
Differentiated 17
Undifferentiated 31
Miscellaneous 1
Depth of tumor invasion
T3 44
T4 5
Nodal status® »
NO 9
N1+, perigastric 17
N2+, along major branch arteries 12
N3+, para-aortic 11

* Nodal status was classified according to 2nd English Edition of Japa-
nese Classification of Gastric Carcinoma.'*
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92.0 mg). Adverse events during chemotherapy are shown in
Table 2. There were no grade 4 and a few grade 3 toxicities.

Clinical response

Clinical response could be evaluated in 34 patients who
had enlarged lymph nodes as target lesions as defined by
RECIST criteria. There were 13 responders (all showed
partial response); 18 patients had stable disease and 3 had
progressive disease. Thus, 13 of 34 evaluable patients dem-
onstrated a clinical response (38%) with a 95% confidence
interval from 22% to 56%.

Surgery

All of the 49 patients who completed chemotherapy un-
derwent surgery. Surgical findings are shown in Table 3.
Three patients underwent exploratory laparotomy due to
massive peritoneal dissemination, and 7 underwent palliative
DO or DI resection due to peritoneal dissemination or
extended lymph node metastasis. Curative resection was
intended for the remaining 39 patients; D2 was performed
in 27 and D3 in 12. Thus, D2 or D3 was performed in 39 of
all eligible 49 patients. Consequently, RO resection was per-
formed in 38 patients, R1 in 1 due to positive peritoneal cy-
tology, and R2 in 7 due to peritoneal dissemination or
extended lymph node metastases (Table 3). Thus, the propor-
tion of RO resections was 78% (38 of all eligible 49 patients),
with a 95 per cent confidence interval from 66% to 89%.

Surgical morbidity and mortality

Surgical complications are shown in Table 4. There was
no operative mortality. On the other hand, operative mor-
bidity was observed in 5 of the 49 patients including pan-
creatic fistula in 1 and abdominal abscess in 2. No
anastomotic leakage was observed and no patients required
re-operation for morbidity.

Table 2
Adverse events during chemotherapy in all eligible patients (n = 49).
Grade 0 Grade 1 Grade2 Grade3 Grade 4

Leukocytes 48 0 1 0 0
Neutrophils 38 4 5 2 0
Hemoglobin 40 7 2 0 0
Platelets 48 0 1 0 0
Total bilirubin 48 1 0 0 0
GOT 46 2 1 0 0
GPT 47 1 1 0 0
ALP 46 3 0 0 0
BUN 45 0 4 0 0
Urine creatinine 47 1 1 0 0
Urine protein 47 1 1 0 0
Anorexia 33 8 5 3 0
Nausea 37 6 4 2 0
Vomiting 42 3 4 0 0
Diarrhea 45 3 1 0 0
Pigmentation 45 3 1 0 0

Table 3
Surgical findings in all operated patients (n = 49).
Type of surgery
Proximal gastrectomy 1
Distal gastrectomy 18
Total gastrectomy 27
Exploratory laparotomy ’ 3
Dissection (n = 46)
DO 4
Dl 3
D2 27
D3 12
Combined resection
Spleen 13
Pancreas 4
Gall bladder 8
Spleen + pancreas 2
None 22
Operation time (minutes)
Median, range 232, 25—-590
Blood loss (ml)
Median, range 342, 0—2760

* Three missing cases were exploratory laparotomy.

Pathological response

Details of pathological data are shown in Table 5. A total
of 18 patients were diagnosed as pathological T1 or T2 dis-
ease. The pathological response rate in resected patients, de-
fined by the degeneration/necrosis area >1/3, was 39%. On
the other hand, nodal status, which was classified by 2nd En-
glish Edition of Japanese Classification of Gastric Carci-
noma, was evaluated in 39 patients who underwent D2 or
D3 gastrectomy. Pathological NO was observed in 8 patients.

Overall survival

Survival time was estimated in all 49 patients who were
eligible. Median follow-up period was 31 months from 27
to 38 months. The overall survival curve is shown in
Fig. 1. The three-year survival rate was 43.0% with
a 95% confidence interval from 35.6% to 50.3%.

Discussion

This multi-institutional phase II prospective trial demon-
strated neither treatment-related death nor severe adverse

Table 4
Surgical complications in all operated patients (n = 49).

‘Wound infection
Renal dysfunction

Number of patients %
Anastomotic leakage 0 0
Pancreatic fistula 1 2
Abdominal abscess 2 4
Pneumonia 0 0
Tleus 0 0
1 2
1 2
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Table 5
Pathological results.

Depth of tumor invasion (n = 46")

Tl 3
T2 1

T3 19
T4 9

Nodal status” (n = 39°)

D2 D3 D2/D3
NO 7 1 8
N1 12 3 15
N2 6 4 10
N3 24 4 6

? Three missing cases were exploratory laparotomy.

® Nodal status was classified according to 2nd English Edition of Japa-
nese Classification of Gastric Carcinoma.'*

¢ Ten missing cases included exploratory laparotomy in 3, palliative DO
in 4 and palliative D1 gastrectomy in 3.

4 Two cases were determined by a few lymph nodes of N3 dissected in
addition to D2 dissection.

events by preoperative chemotherapy of S-1 plus cisplatin
followed by extended surgery, suggesting that this multi-
modality treatment was safe and feasible.

Surgical mortality

No operative mortality was observed in the study, al-
though 39 of the 49 patients underwent D2 or D3 surgery after
preoperative chemotherapy. In the Japan Clinical Oncology
Group (JCOG) 9501 phase III trial that compared D2 and
D3 resections, mortality rate was reported to be 0.8% in
both arms.'? Thus, our results suggested that mortality of
D2 or D3 was not increased by preoperative chemotherapy
with S-1 plus cisplatin. In the retrospective study evaluating
the feasibility and safety of preoperative chemotherapy of
S-1 plus cisplatin followed by D2 dissection, no operative
mortality was reported.’>*' In the MAGIC phase III trial
comparing surgery alone versus pre- and postoperative che-
motherapy combined with surgery for resectable gastric can-
cer, operative mortality was 5.6% in the chemotherapy group
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Figure 1. Overall survival (n = 49). Median survival time was 31.5 months.
Overall survival was 75.5% at 1 year, 54.9% at 2 years, and 43.0% at 3
years.

and 5.9% in the surgery group, suggesting that mortality did
not increase by preoperative chemotherapy (with an ECFreg-
imen).'® However, in that trial, most patients underwent less
than D2 surgery. On the other hand, in JCOG 0001 trial eval-
uating the efficacy and safety of preoperative chemotherapy
of CPT-11 plus cisplatin followed by D3 surgery, operative
mortality was observed in 2.0%. "> Thus, operative mortality
may depend on the toxicity of the preoperative chemotherapy
and the extent of the lymph node dissection.

Pancreas-related surgical morbidity

Pancreatic fistula is the major specific complication after
D2 or greater extended surgery. In this study, pancreatic fis-
tula was observed in 1 patient and abdominal abscess in 2 pa-
tients. As no apparent anastomotic leak was found in the
latter 2 patients, the abdominal abscess might have been
caused by pancreatic fistula. Thus, pancreatic fistula might
have been a complication in a maximum of 3 of 49 patients
in the present study, a proportion almost equivalent to that
found in the JCOG 9501 phase I11 trial. '* In that trial, tumors
were diagnosed as T2—T4, NO—N2, and PO by surgical find-
ings.'? In the present study, on the other hand, all tumors were
clinically diagnosed as T3—T4. Moreover, 11 of the present
patients had clinically apparent N3 disease. Hence, although
the tumors were more advanced in this study, the rate of pan-
creatic fistula was not increased by preoperative chemother-
apy with S-1 plus cisplatin. On the other hand, pancreatic
fistula was observed in 12.2% in JCOG 0001 trial consisting
of CPT-11 plus cisplatin followed by D3 dissection. 13 Toxic
regimen could increase the rate of pancreatic fistula.

Overall surgical morbidity

In the present study, overall surgical morbidity was 5 of 49
which was slightly lower than the 20.9% to 28.1% observed
in the JCOG 9501 trial.'? In particular, anastomotic leakage
and re-operation were not observed in this study, while rates
of these events were 1.9% and 2.7%, respectively, in the
JCOG 9501 study. 12 Thus, operative morbidity did not in-
crease with the present preoperative chemotherapy regimen.
In the MAGIC trial, morbidity was similar in both arms of the
trial; 45.3% in the surgery alone group and 45.7% in chemo-
therapy group.'® Because our preoperative chemotherapy
was performed only short term, operative morbidity appears
not to increase even after D2 or D3 surgery.

Chemotherapy-related toxicities

Chemotherapy-related toxicities were relatively mild in
this study. There were no grade 4 toxicities and only
a few grade 3 toxicities including neutropenia, anorexia,
and nausea. In the SPIRITS trial,'® grade 3/4 bone marrow
suppression was more frequently observed when compared
with the present trial. Chemotherapy was limited to one
course in this study while it continued until disease
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progression in the SPIRITS trial, which would explain the
difference in the toxic profile between the two studies.
Our results may also suggest that mild toxicities led to
high compliance with this chemotherapy regimen and low
morbidity and mortality of D2 or D3 resection.

Response to the chemotherapy

The present study achieved a relatively high response rate
of 38%, which was almost the same as observed in the path-
ological response of the primary tumor. Previous trials in
metastatic gastric cancer have demonstrated that response
rate was 76% in a phase II trial® and 54% in the SPIRITS
phase III trial.'® The response rate in this study was slightly
lower, which may be attributable to only one course of che-
motherapy being administered in the present study. In the
MAGIC phase III trial, three courses of ECF chemotherapy
were performed preoperatively. '® Considering the low toxic-
ities of one course of S-1 plus cisplatin and the low mortality
and morbidity of subsequent extended surgery, an additional
two or three courses of this chemotherapy should be evalu-
ated in another phase II study.

Survival

In the present study, all patients were clinically diagnosed
with T3 or T4 disease before entry and overall 3-year survival
rate was 43.0%. It has been reported that clinical diagnosis of
T3—T4 was accurate in 74.4% in clinical T3 tumors and
87.0% in clinical T4 tumors.® MO was evaluated by computed
tomography and diagnostic laparoscopy was not mandatory in
this study, therefore, peritoneal metastases may not be ex-
cluded in this series.”? Retrospective analyses of Cancer Insti-
tute Hospital of Japan have reported 5-year survival rates of
25.3% and 1.8% in pathological T3 and T4 with any N, respec-
tively.’ In this series of patients, the 3-year survival rate was
43% despite that RO resection was only performed in 77.6%.
Although it may be difficult to compare these survival rates,
our results appear to be worthy of further investigation using
the same strategy.

Conclusion

In conclusion, preoperative chemotherapy with one
course of S-1 plus cisplatin followed by gastrectomy with
D2 or D3 dissection seems to be feasible and safe for clin-
ically serosa-positive (T3—4) gastric cancer.
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Background: Extended gastrectomy with para-aortic nodal dissection (PAND) or thorough dissection
of mediastinal nodes using a left thoracoabdominal (LTA) approach is an alternative to D2
lymphadenectomy, with variable postoperative results.

Methods: Two randomized controlled trials have been conducted to compare D2 lymphadenectomy
alone (263 patients) versus D2 lymphadenectomy plus PAND (260), and the abdominal -transhiatal (TH)
approach (82) versus the LTA approach (85), in patients with gastric cancer. Prospectively registered
secondary endpoints bodyweight, symptom scores and respiratory function were evaluated in the present
study.

Results: Bodyweight was comparable after D2 and D2 plus PAND, but higher after TH than after LTA
procedures at 1 and 3 years. At 1- and 3-year follow-up symptom scores were comparable between D2
and D2 plus PAND. A LTA approach resulted in significantly worse scores than a TH approach in terms
of meal volume, return to work, incisional pain and dyspnoea up to 1 year. The decrease in vital capacity
was significantly greater after LTA than TH procedures up to 6 months.

Conclusion: Bodyweight and postoperative symptoms were not affected by adding PAND to a D2
procedure. A LTA approach aggravated weight loss, symptoms and respiratory functions compared with
a TH approach. Registration numbers: NCT00149279, NCT00149266 (http://www.clinicaltrials.gov).
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Published online 22 November 2010 in Wiley Online Library (www.bjs.co.uk). DOI: 10.1002/bjs.7297

Introduction

Radical gastrectomy with D2 lymphadenectomy is the
standard treatment for patients with curable gastric cancer
in east Asia!. To improve survival further, more extensive
surgery has been attempted in specialized centres. Two
multicentre randomized controlled trials have evaluated
extended gastric surgery. In the Japan Clinical Oncology
Group (JCOG) 9501 trial, D2 plus para-aortic nodal dis-
section (PAND) was compared with D2 lymphadenectomy
for tumour category (T) 2b to T4 potentially curable gas-
tric cancer?3. In the JCOG9502 trial, a left thoraco-
abdominal (LTA) approach accompanied by thorough
lower mediastinal lymphadenectomy was compared with an
abdominal-transhiatal (TH) approach for proximal gastric
cancer invading the oesophagus®.

© 2010 British Journal of Surgery Society Ltd
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Contrary to expectations, there was no survival benefit
from these extended procedures. D2 plus PAND or a
LTA approach resulted in a longer duration of operation
than D2 or a TH procedure. The morbidity was also
worse after these extended procedures than after the
standard operations. This has led to the conclusion
that they should not be employed as prophylactic
lymphadenectomy for curable gastric cancer’*. Apart
from survival and short-term morbidity, postoperative
evaluation of symptom, bodyweight and respiratory
function outcomes after extended surgery permits proper
decision-making regarding surgical treatment for gastric
cancer. In the present study, changes in the secondary
endpoints bodyweight, various symptom-related scores
and respiratory function in these two trials were assessed
prospectively.
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Methods
Japan Clinical Oncology Group 9501 trial

Patients younger than 75 years of age with histologically
proven gastric adenocarcinoma considered potentially
curable were enrolled in the JCOG9501 trial®®. Additional
eligibility criteria derived from intraoperative findings
were T2b or higher, no gross metastases to para-aortic
nodes, and negative cytology by peritoneal lavage. The
surgeon confirmed the eligibility criteria during surgery
and telephoned the JCOG Data Centre to register patients.
Patients were then randomized to either standard D2 or
extended D2 plus PAND using the minimization method
according to clinical T category, Borrmann macroscopic
type and institution. The surgeon then performed the
allocated operation as described in the protocol.

The surgical procedures used in each group have
been described previously?*. In short, in the D2 group
gastrectomy with D2 lymphadenectomy was carried out
according to the 12th edition of the Japanese Classification
of Gastric Carcinoma’. In the D2 plus PAND group
the para-aortic lymph nodes were also dissected. The
spleen was removed in patients having total or proximal
subtotal gastrectomy. Pancreatectomy was confined to
patients in whom the pancreas was involved by tumour.
The reconstruction method was not prespecified. Adjuvant
or neoadjuvant therapy was not allowed. This study was
registered with ClinicalTrials.gov (no. NCT00149279).

Japan Clinical Oncology Group 9502 trial
The eligibility criteria for the JCOG9502 trial were:

histologically proven adenocarcinoma of the gastric cardia
or body with oesophageal invasion of 3 cm or less,
clinically T2-4, patient no more than 75 years old, no
distant metastasis, and no bulky node category (N)3
or N4 metastasis’. Patients were randomized to either
standard TH or extended LTA treatment using the
minimization method according to clinical T stage,
Borrmann macroscopic type and institution.

The surgical procedures used in each group have been
described previously*. In short, a total gastrectomy with D2
and additional dissection of the left upper para-aortic nodes
was performed in the TH group. The lower mediastinum
was accessed through the oesophageal hiatus extended by a
longitudinal incision of the median part of the diaphragm.
In the LTA group a long oblique incision over the seventh
intercostal space was extended into the right abdomen. In
the abdominal cavity, the same procedure as that performed
in the TH group was carried out and thorough mediastinal
lymph node dissection below the inferior pulmonary
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vein was performed. The reconstruction method was not
prespecified. Adjuvant or neoadjuvant therapy was not
allowed. This study was registered with ClinicalTrials.gov
(no. NCT00149266).

Subjective symptom-related scores

The primary endpoint of these trials was overall survival.
Postoperative changes in bodyweight and symptoms
(JCOG 9501 and 9502) and also in respiratory function
(JCOGI502 only) were assessed prospectively as secondary
endpoints. Bodyweight was measured before surgery, and
at 6 months, 1 year and 3 years after operation.

Surgeons evaluated patient symptoms during outpatient
clinic visits at 6 months, 1 year and 3 years after surgery,
without being blinded to the procedure performed. Symp-
toms included appetite, meal volume, bowel habit, sleep
and occurrence of pneumonia (JCOG 9501 and 9502), and
also incisional pain and dyspnoea for JCOG9502. As a
surrogate for total physical strength, the proportion of
patients who were able regularly to leave their homes to
perform daily activities and those who returned to their
former work were evaluated. All items were dichotomized,
and scoring was performed as shown in Tuble 1.

Respiratory function, including vital capacity, forced
expiratory volume in 1s (FEVI) and arterial partial
pressure of oxygen (Pa0;) in room air, were also measured
before, and at 1 and 6 months after surgery.

Statistical analysis

The group means of bodyweight, vital capacity, FEV1
and Pa0O; were determined using a mixed-effect model
with pretreatment value, treatment arms, time and
treatment—time interaction as co-variables. Items related
to symptoms and respiratory function were dichotomized

Table 1 Nine symptom items evaluated in this study

Appetite Poor Good

Meal volume < % preoperative > % preoperative
amount amount

Bowel habit Irregular, diarrhoea Daily, normal

Sleep Disturbed Good

Leaving home Seldom Regularly

Return to work No Yes

Pneumonia Experienced Never

Incisional pain* Always, often Seldom, none

Dyspnoea* Yes No

*These parameters were evaluated only in the Japan Clinical Oncology
Group 9502 trial.
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and these group means were evaluated by marginal models
fit via generalized estimating equations (GEEs), with
treatment arms, time and treatment—time interaction as
co-variables. All group means were compared at each time
point between two groups. According to these models,
point estimates with least-squares means, their confidence
intervals and P value were calculated and compared at each
time point between two groups. GEE is used to take into
account the within-patient correlation that is inevitable
when outcomes are measured repeatedly from the same
patients®.

Measurements were missing for those who were still in
hospital as a result of major complications and those who
developed recurrence, and these data points were excluded
from the analysis. Because of the exploratory nature of
between-group comparisons, the test results are reported
with two-sided P values without multiplicity adjustment of
type I error.

All statistical analyses were carried out with SAS®
software release 9.1 (SAS Institute, Cary, North Carolina,
USA).

Results

In the JCOGY9501 trial, 523 patients were assigned
randomly to either the D2 group (263 patients) or

Table 2 Postoperative change in bodyweight between groups in
Japan Clinical Oncology Group 9501 and 9502 trials

JCOG9501 o
Before operation D2 263 57.5(56.3,587) —
D2 + PAND 259 56-9 (657, 58-2)
After 6 months D2 255 51.1 (50-6, 51-6) 0-030%
D2 + PAND 252 50-3 (49-8, 50-8)
After 1 year D2 242 51.1(50.5, 51:7) 0-241%
D2 + PAND 233 50-6 (499, 51-2)
After 3 years D2 192  51.1(50-4,51-8) 0-381%
D2+ PAND 190  50-7(50.0, 51.4)
JCOG9502
Before operation TH 82  58.5 (564, 60-5) -
. LTA 82  57.6(556,59-7)
After 6 months TH 75  49.7 (48.7,50.6) 0-115%
LTA 7h] 48.5 (475, 49.6)
After 1 year TH 68 50.0 (49.0, 51.0) 0-031%
LTA 56  48.2 (47.0,49.5)
After 3 years TH 47  50-7 (49-7,51.7) 0.-046%
LTA 40 49.0 (47-6, 50-3)

*Values are mean (95 per cent confidence interval), crude mean for
preoperative values and least-squares mean for the others. JCOG, Japan
Clinical Oncology Group; PAND, para-aortic nodal dissection; TH,
abdominal —transhiatal; LTA, left thoracoabdominal. {Versus D2 +
PAND, iversus LTA (mixed-effect model).
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the D2 plus PAND group (260) in 24 Japanese hos-
pitals between July 1995 and April 2001 (Fig. SI,
supporting information). Patient characteristics have
been published previously®. Total gastrectomy was per-
formed in 102 patients (38-8 percent) in the D2
group and 97 (37-3 per cent) in the D2 plus PAND
group. The most common method of reconstruc-
tion was the Roux-en-Y procedure in both groups
(D2, 59-7percent; D2 plus PAND, 60-8 per cent).
Splenectomy was performed in 98 (37-3 per cent) and
93 (35-8 per cent) patients in the D2 and D2 plus
PAND groups respectively; only nine (3-4 per cent) and
12 (4-6 per cent) patients respectively underwent distal
pancreatectomy.

In the JCOGY9502 trial, 167 patients were randomly
assigned to either the TH (82 patients) or L'TA (85)
approach in 27 Japanese hospitals between July 1995 and
December 2003 (Fig. S1, supporting information). Details
of patient and tumour characteristics have already been
published*. Most patients in both TH and L'TA groups
underwent total gastrectomy with splenectomy. Distal
pancreatectomy was performed in 22 patients (27 per cent)

in the TH group and 13 (15 percent) in the LTA
group.

Table 3 Postoperative change in respiratory function between
abdominal —transhiatal and left thoracoabdominal groups

Vital capacity (ml) o
3573 (3416, 3731)  —

Before operation TH 82
LTA 82 3421 (3225,3617)
After 1 month TH 80 2944 (2855, 3034) <0-001
LTA 74 2427 (2327, 2528)
After 6 months TH 73  3193(3089, 3297) <0-001
LTA 68 2658 (2552, 2764)
FEV1 (%)
Before operation TH 82 80-2 (78-3, 82-1) -
LTA 82 80-4 (78-3, 82-5)
After 1 month TH 80 84.4(82.7,86-2) 0416
; LTA 74 83.3 (81:1,85-4)
After 6 months TH 73 84.7 (82-6, 86-7)  0-985
e LTA 68 84.7 (818, 87-6)
Paos, in room air (mnmHg)
Before operation TH 80 86-6 (84-5, 88-8) -
LTA 81 871 (851, 89-1)
After 1 month TH 72 87.6 (85-5,89.8) 0.004
LTA 69 82-8(80-3, 85-2)
After 6 months TH 73 90-3(87:9,92.8) 0057
LTA 68  87.0(847,89:4)

Values in parentheses are 95 per cent confidence intervals. TH,
abdominal-transhiatal; LTA, left thoracoabdominal; FEV1, forced
expiratory volume in 1 s; Pa0,, arterial partial pressure of oxygen. *Versus

LTA (mixed-effect model).
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Bodyweight

In the JCOG9501 trial, the decrease in mean bodyweight
at 6 months was 64 kg in the D2 group and 6-6 kg
in the D2 plus PAND group (Tuble 2). Postoperative
bodyweight remained unchanged thereafter in both
groups. Bodyweights were comparable between groups
at 1 and 3 years’ follow-up.

In the JCOGY502 trial, the decrease in mean bodyweight
was 8-8 kg in the TH group and 9-1 kg in the LTA group at

© 2010 British Journal of Surgery Society Ltd
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6 months after surgery (Table 2). At 1 and 3 years’ follow-up
mean bodyweight was higher after a TH than a LTA
procedure (P = 0-031 and P = 0-046 respectively).

Postoperative symptoms

Symptom scores after surgery are shown in Figs I and 2.
In the JCOGY501 trial, appetite and the proportion of
patients able to leave their home almost every day were
significantly higher in the D2 group than in the D2
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(generalized estimating equations model)

plus PAND group at 6 months. At 1- and 3-year follow-
up symptom scores were comparable between the two
groups.

In the JCOGY9502 trial, meal volume and respiratory
status (dyspnoea) were better in the TH group than in
the LTA group up to 1 year after surgery. The proportion
of patients with incisional pain was significantly higher in
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the LTA group than in the TH group until the end of

follow-up at 3 years.
Respiratory function in Japan Clinical Oncology

Group 9502 trial

The LTA group showed a significantly greater decrease in
vital capacity than the TH group at 1 and 6 months after
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surgery (Tuble 3). There was no deterioration in FEVI
after surgery in either group. Pa0; in the TH group did
not change in the 6 months after surgery, whereas there
was a transient decrease in the LTA group.

Discussion

The first randomized controlled trial compared two types
of lymphadenectomy within the same surgical approach
for gastric cancer, whereas the second trial compared
two completely different surgical approaches, namely with
and without thoracotomy. In the present study, secondary
outcomes of patients without recurrence after gastrectomy
were evaluated. Bodyweight was comparable after D2 and
D2 plus PAND, whereas the difference in bodyweight
between the TH and the L'TA groups widened gradually
owing to recovery in the TH group. This means that
bodyweight change after gastrectomy is more dependent on
surgical approach than on the extent of lymphadenectomy.
Some of the clinical symptoms were particularly negatively
affected by a LTA compared with a TH approach, whereas
D2 and D2 plus PAND had comparable scores. The
decrease in vital capacity was significantly greater after
a LTA than a TH procedure.

Clinical symptoms in the D2 plus PAND group were
limited to a short time after operation, and mostly
related to changes in bowel habit. This may be due
either to autonomic nerve damage or to lymphoedema
of the jejunum caused by PAND. However, limited
autonomic nerve dissection in PAND may not cause
long-term impairment of intestinal function. A small-
scale randomized controlled trial of PAND in patients
with pancreatic cancer showed that dissection of such
nodes frequently caused diarrhoea for up to 4 months after
surgery’. Although changes in bowel habit may be the
biggest disadvantage of PAND, these negative effects were
limited to the early postoperative period and seemed to
be acceptable clinically. Wu er 4.8 compared postoperative
symptoms between D1 alone and D2 plus retropancreatic
lymph node dissection in a single-institution randomized
controlled trial®. They reported no significant difference
in symptoms between the two groups and concluded that
postoperative changes in symptoms were related largely to
the scope of gastric resection, disease status and combined
resection of the pancreas or spleen rather than the extent
of lymph node dissection.

Pain and dyspnoea are well known sequelae of intercostal
thoracotomy®10. The negative impact of the thoracotomy
procedure on symptoms within the first year agreed with
the results of previous studies!!!2. The difference in meal
volume might arise from the location of the anastomosis,
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in the open thoracic cavity in L'TA procedures versus the
mediastinum in TH operations.

Although quality of life and symptoms are distinct
entities, symptoms usually affect patients’ quality of life
quite strongly. Quality of life is usually assessed by
questionnaire and is evaluated by the patients themselves
to minimize information bias'*-1%. However, the Japanese
versions of validated questionnaires such as the European
Organization for Research and Treatment of Cancer Core
Quality of Life Questionnaire (EORTC QLQ-C30) or
the Functional Assessment of Cancer Therapy — General
(FACT-G) were not available when these randomized
controlled trials were conducted!*!’, In the present
study, the Gastric Cancer Surgical Study Group/JCOG
Symptom Questionnaire, which consisted of only seven
or nine queries, was used, because the more complicated
the survey, the lower the compliance would have been.
Moreover, this questionnaire evaluating patient-centred
outcome such as symptom scores was completed by the
doctor not the patient, which might have introduced
observer bias.

The decrease in bodyweight and worsening of post-
operative symptom scores following PAND was limited
compared with D2 without PAND. Therefore, D2 plus
PAND might be one option when RO resection is impos-
sible without dissection of such nodes. The L'TA approach
worsened both symptoms and respiratory function to a
greater extent than the TH approach. Surgeons are advised
to avoid the LTA approach based not only on previ-
ously published survival-related evidence but also on other
parameters such as those evaluated in this study.
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