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Editorial

Improving outcome for scirrhous gastric cancer

H.H. HARTGRINK

Department of Surgery, Leiden University Medical Centre, PO Box 9600, 2300 RC Leiden, The Netherlands

The curative treatment of gastric cancer has been 
basically only surgical. Many trials and comparative 
studies have tried to fi nd out to what extent surgery 
should be performed. There is a great difference 
between results from the East and the West. Compara-
tive studies from Japan in the early 1990s showed an 
improved survival for D2 lymph node dissections over 
D1 and D0 dissections. In the Dutch gastric cancer and 
the British MRC gastric cancer randomized trials no 
signifi cant difference was found between D1 and D2 
lymph node dissections [7, 8]. It was suggested that the 
higher morbidity and mortality for D2 dissections prob-
ably had offset the possible benefi t in survival. Indeed, 
a subgroup analysis of patients who did not have a 
pancreatico-splenectomy showed a signifi cant survival 
benefi t after a D2 lymph node dissection over a D1.

A more recent randomized trial from Taiwan by Wu 
et al. did show a signifi cant survival benefi t after a D3 
lymph node dissection [9]. This result could probably be 
reached because there was no mortality in either arm; 
therefore, the theoretical benefi t of an extended lymph 
node dissection does become evident if mortality can be 
avoided. However, Sasako et al. found no difference in 
survival for a D2 dissection and a D2 dissection with 
para-aortal lymph node dissection in a large random-
ized trial in Japan [10]. The extent of surgery therefore 
seems to have reached its limits. The results for gastric 
cancer surgery remain poor especially for the more 
advanced stages.

To further improve outcome, (neo-)adjuvant treat-
ment with radiotherapy and/or chemotherapy has 
been tested in many regimens. Radiotherapy alone in 
an adjuvant setting has a modest favorable impact on 
locoregional control, but survival benefi t has not been 
proven. Radiotherapy preceding surgery, however, did 
show a signifi cant improvement in 3- and 5-year survival 
in a meta-analysis by Fiorica et al. [11]. Compliance of 
radiotherapy was 100% and there was no increase in 
anastomotic leakage or mortality. Despite these results 

Gastric cancer is still the second most common cause 
of cancer death in the world. Survival is related to the 
stage of the disease at diagnosis and to the histological 
profi le. From Japanese registry data it was shown that 
about 11% of all gastric cancers are scirrhous [1]. 
Together with lymphatic invasive forms of gastric 
cancer, they lead to metastasis even in earlier stages and 
therefore have poor prognosis. Improvement of sur-
vival could be achieved through prevention, early detec-
tion, and optimization of treatment.

Prevention of gastric cancer seems to be the most 
logical approach to decrease cancer-related death. The 
exact cause of gastric cancer, however, is not always 
known. Epidemiologic studies show that smoking, 
food preservation, and low consumption of fresh fruit 
and vegetables are associated with an increased gastric 
cancer risk [2]. In addition, Helicobacter pylori is a 
major risk factor for the development of gastric cancer 
[3]. About 50% of the world population is affected with 
this bacterium. Although eradication of H. pylori has 
shown a benefi cial effect in experimental studies, meta-
analyses have not found a signifi cant benefi t for human 
beings [4]. Only after endoscopic mucosal resection for 
early gastric cancer, eradication of H. pylori proved 
benefi cial to prevent metachronic gastric cancer [5].

Early detection is another approach to improve 
outcome. In East Asian countries the incidence of 
gastric cancer is high, and in these countries screening 
is cost-effective. In almost all other countries in the 
world there is insuffi cient clinical evidence to re-
commend population-based endoscopic screening [6]. 
Despite screening, it is diffi cult to identify scirrhous 
gastric cancer in an early stage. Owing to its submucosal 
diffuse growth form, endoscopic appearance often 
underestimates the stage of disease.
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more studies on the subject are unlikely to be con-
ducted, as all efforts are currently directed toward 
postoperative radiochemotherapy and perioperative 
chemotherapy.

Postoperative radiochemotherapy has been shown 
benefi cial in the Southwest Oncology Group (SWOG)-
Intergroup 0116 trial and is now standard treatment in 
the United States [12]. One of the main criticisms of this 
study is that most patients had a D0 dissection instead 
of the recommended D2 dissection, and so this adjuvant 
treatment may have compensated for inadequate 
surgery. Indeed, a subgroup analysis showed no effect 
in the D2 dissection group.

A Korean observational study by Kim et al., however, 
did show a clinical benefi t of postoperative radioche-
motherapy in a population of more than 500 patients 
after gastric cancer resection with a D2 lymph node 
dissection [13].

Neo-adjuvant radiochemotherapy has been tested in 
several small phase I and II trials. In these trials, partial/
complete response rates were between 35% and 65%, 
and toxicity was acceptable. Conceptually, neo-
adjuvant radiochemotherapy therefore unifi es the 
benefi t of radiochemotherapy with the advantages of a 
neo-adjuvant approach and should be further explored 
in clinical phase III trials.

Adjuvant chemotherapy has been tested in many 
trials and regimens. Several meta-analyses on this 
subject have shown no or a modest signifi cant benefi t 
of 3%–5%, but this benefi t is considered too small to 
justify adjuvant chemotherapy. The most effective regi-
mens nowadays seem to consist of fl uorouracil, cispla-
tin, and an anthracycline, although the REAL-2 study 
showed that fl uorouracil can be replaced by capece-
tabine, and cisplatin by oxaliplatin.

One of the few positive Western studies on chemo-
therapy is the MAGIC study, which randomly com-
pared subjects who had undergone only surgery for 
advanced resectable gastric cancer with those who also 
had received perioperative chemotherapy with three 
courses of epirubicin, cisplatin, and fl uorouracil (ECF) 
pre- and postoperatively [14]. After a median follow-up 
of 4 years, the group with perioperative chemotherapy 
had an improved 5-year overall (36% vs 23%; P = 0.009) 
and progression-free survival (P < 0.001). However, 
only 42% of all patients completed the postoperative 
chemotherapy. With the poor results of adjuvant che-
motherapy in mind, the positive overall results of the 
MAGIC study are probably due mainly to the preop-
erative chemotherapy.

Neo-adjuvant treatment was also tested in the ran-
domized Dutch FAMTX trial with the use of 5-FU, 
adriamycin, and methotrexate, but results were nega-
tive [15]. At the time, FAMTX was the most effective 
regimen but obviously was not effective enough. With 

the use of 5-FU and cisplatin, recently Boige et al. did 
fi nd an advantage in disease-free and overall survival 
(OS) for neo-adjuvant chemotherapy (5-year OS, 38% 
vs 24%; P = 0.02) [16].

In the MAGIC trial as well as the French trial by 
Boige et al., neo-adjuvant treatment led to a decreased 
tumor size, while morbidity was acceptable.

For Eastern patients adjuvant chemotherapy with S1, 
an oral fl uoropyrimidine, has been proven to be benefi -
cial [17]. Survival after a D2 dissection was 70.1% in the 
surgery only group and 80.1% in the adjuvant S1 group 
(P = 0.002). For Western patients this drug in its current 
form causes severe diarrhea. Adjusted forms are being 
developed and tested.

With S1 being effective in the adjuvant setting it is 
only logical that the drug S1 has been tested in a neo-
adjuvant setting. The phase II study by Kinoshita et al. 
published in this issue of Gastric Cancer has shown 
that toxicity of S1 was acceptable and the postoperative 
morbidity was not increased by the neo-adjuvant treat-
ment [18]. However, the response rate of 32.6% obvi-
ously was not enough to improve outcome and therefore 
it was concluded that neo-adjuvant S1 alone will not be 
tested in a phase III trial. Fortunately, more effective 
regimens such as the combination of S1 with cisplatin 
are now available, and response rates of up to 76% have 
been reported. With such a high response rate a phase 
III trial is feasible. Such a trial is currently under way 
in Japan (JCOG 0501).

One of the main problems of scirrhous gastric cancer 
is the development of peritoneal metastasis. In the study 
by Kinoshita et al., 13 of the 55 patients (24%) had 
peritoneal seeding at the time of operation despite a 
negative laparoscopy before neo-adjuvant treatment 
[18]. To prevent peritoneal recurrence, hyperthermic 
intraoperative intraperitoneal chemotherapy (HIIC) 
has been shown to be benefi cial in a meta-analysis [19], 
but this treatment is not standard owing to an increase 
in postoperative morbidity, and not proven superiority 
over systemic chemotherapy.

At this moment, the only randomized surgical trial is 
the Japanese JCOG 0110 on splenectomy versus splenic 
preservation for proximal gastric carcinoma. All other 
trials focus on pre-, post-, or perioperative treatment. 
Current accruing phase III trials are: the British ST-03 
MRC trial, which is a continuation of the MAGIC trial 
and randomizes between perioperative ECC (epirubi-
cin, cisplatin, capecetabine) with or without bevaci-
zumab; the Dutch CRITICS trial, which uses the 
MAGIC perioperative ECC as standard therapy and 
randomizes between ECC or radiochemotherapy after 
adequate surgery; the United States intergroup CALGB 
80101 trial, which randomizes between perioperative 5-
FU/leucovorin before and after 5-FU-based chemora-
diation, and the same schedule with ECF replacing 
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5-FU/leucovorin; the Italian HIIC trial, which random-
izes between no postoperative treatment and HIIC after 
neo-adjuvant chemotherapy (EOX) and D2 surgery; 
and the Japanese JCOG 0501 trial, which randomizes 
between neo-adjuvant S1-cisplatin and surgery alone.

In conclusion, prevention could lead to a decrease of 
gastric cancer-related deaths. Early detection of scir-
rhous gastric cancer is diffi cult even in countries with 
screening programs. The maximum effect of surgery for 
advanced gastric cancer seems to have been reached. 
The use of (neo)adjuvant treatment is the only way to 
further improve results. Current trials with more effec-
tive drugs and/or radiotherapy are under way to evalu-
ate such potential improvements.
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