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Abstract 
Carcinoma of stomach is the leading cause 

of cancer related death in the last century 
worldwide. However in many parts of the world, 
the incidence has gradually decreased due to 
changes in food habit and the environment. The 
proximal gastric and gastro-esophageal junction 
(GE junction) cancer has markedly increased in 
the last three decades. The only proven curative 
treatment is surgery, but due to high recurrence 
rate, efforts are still going on regarding better 
systemic and regional adjuvant therapies. The 
present study is a retrospective analysis of all 
the post-operative (post-op) cases of carcinoma 
stomach and the GE junction being registered 
and treated in our department from June 1995 
to February 2008. 

The total number (no.) of patients (pts) were 
69 (54 stomach, 15 GE junction), males 49, 
females 20, KPS 50-90 (median 80), length 
of the lesion was <5cm in 28 pts, transmural 
infiltration along with serosa involvement was 

Introduction
Carcinoma stomach is one of the most 

common cancers contributing to a significant 
burden on the cancer population by increasing 
the morbidity and the mortality.  It is the leading 
cause of cancer related death in the last century 
worldwide. At present, it is the second only to 
lung cancer, accounting for 875,000 new cases 
diagnosed annually. In 2005, approximately 

found in 40 pts. Histologically, adenocarcinoma 
was detected in 61 pts and metastatic spread in 50 
pts. Thirty-six pts had surgery in another center 
prior to registration. Forty-nine pts had subtotal 
gastrectomy, while lymph nodes dissection was 
done in 64 pts. Chemo-radiotherapy (CRT) was 
given in 49 pts, and 54 pts received >30 Gy 
dose of radiation. Macdonald’s regimen was 
used in 49 pts. 

Treatment compliance was found in 53 pts, 
but only 05 pts were hospitalized for supportive 
management. Pts were followed up from 01-69 
months (median 12 months) and the recurrence 
was found in 13 pts (median 14 months).

The multimodality intervention is better 
treatment option in the management of 
carcinoma of stomach. 

Keywords
Gastric cancer, Adenocarcinoma, 

Chemoradiotherapy, Macdonald’s regimen, 
Helicobacter pylori

21,860 new cases of gastric cancer were 
diagnosed in the United States, and 11,550 pts 
died of this disease(1). In India, the incidence is 6.4 
men per 100,000 population and 3.4 women per 
100,000 population based on a study from 1993-
97 (Surveillance and Risk Assessment Division, 
CCDP, Health, Canada). Stomach cancer is still 
the leading cause of cancer deaths in Japan and 
is also common in China, Finland, Poland, Peru 
and Chile. However in many parts of the world, 
the incidence has gradually decreased due to 
changes in food habit, the environment, early 
diagnosis (especially in Japan) and improved 
surgical morbidity and mortality. 
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The incidence of different sub-sites in gastric 
cancer has been recently changed. Cancer of 
distal half of stomach is in decreasing trend in 
the United States over past several decades. The 
cancer of the cardia and GE junction has been 
rapidly rising especially in younger pts, since the 
last three decades(2). It is possibly related to the 
rising incidence of Barrett esophagus. Common 
risk factors include low consumption of fruits 
and vegetables, high consumption of salted and 
preserved foods, and occupational exposure 
in coal mining. More than 40% of gastric 
adenocarcinomas are linked with Helicobacter 
pylori (H pylori) infection(3) while more than 95% 
of the gastric cancers are adenocarcinomas(4).

At present the modalities of therapy are many 
and may include curative or palliative surgery, 
neoadjuvant and adjuvant chemotherapy, 
preoperative (pre-op) radiotherapy, concurrent 
or CRT (4) and palliative chemo or radiotherapy. 
The feasible treatment options are based on the 
stage of presentation of the disease and somehow 
general condition of the pts too.

The number of treatment options might 
increase in future but even today, the only proven 
curative treatment is surgery and due to high 
recurrence rate, efforts are going on to manage 
this disease with newer systemic and regional 
therapies. 

Methods 
The present study is a retrospective analysis 

of all the post-op cases of carcinoma stomach, 
being registered and treated in the department 
of radiation oncology at a major regional 
cancer center (RCC) of India from June 1995 
to February 2008. Chemo and/or radiotherapy 
were given accordingly as per post-op 
histopathological report and performance status 
of the pts. The total no. of pts in this study were 
69, out of which, males and females were 49 and 
20 respectively. On diagnostic work-up, 54 pts 
were having the lesion primarily in the stomach 
while in 15 pts, it was in the GE junction region. 
Disease was confined to the primary in 08 pts, 
metastatic spread was found in 50 pts and in 11 
pts, extent of the disease was not mentioned. The 
Karnofsky Performance Scale (KPS) was 50-90 

(median 80) (Table 1).

The length of lesion was <5cm in 28 pts, between 
5-10 cm in 26 pts, > 10 cm in only 01 pt, but 

Table 1. Patients Characteristics 

Table 2. Disease Characteristics
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length of the lesion was not documented in 14 pts.  
On biopsy specimen examination histologically, 
adenocarcinoma was detected in 61 pts and 
other histology were found in 08 pts. Regarding 
histopathology grade, well differentiated (WD) 
in 09 pts, moderately differentiated (MD) in 24 
pts, poorly differentiated (PD) in 21 pts and in 15 
pts it was not stated in the report. Postoperative 
histopathological specimen showed transmural 
infiltration along with serosa involvement in 40 
pts, muscularis propria involvement in 18 pts, 
perineural ± lymphovascular involvement in 17 
pts, and visceral (omental) involvement in 06 pts 
(Table 2).

Fifty four pts had surgery in our institute while 
15 pts had surgery in another center as previously 
described. Subtotal gastrectomy was done in 49 
pts, total gastrectomy in 09 pts and it was not 
specified in 11 pts (Table 3). The margins were 
positive in only 09 pts. In lymph node resected 
specimen, out of 64, 52 pts had nodes positive 
disease.

Post-op CRT was given in 49 pts, post-op only 
radiotherapy in 04 pts, palliative radiotherapy 
in 02 pts, pre-op radiotherapy in 02 pts and no 
radiotherapy was given in 12 pts. Out of 69 pts, 
54 pts received >30 Gy and the rest 3 pts  received 

< 30 Gy of radiotherapy dose. Total 58/69 pts 
received chemotherapy, out of which 49 pts had 
received Macdonald’s regimen while rest 09 pts 
had received other chemotherapy (Table 3).

Results 
The treatment compliance was found in 52/57 

pts; only 05 pts were hospitalized for supportive 
management during radiotherapy. Almost same 
compliance (53/58 pts) was also reported for 
pts receiving chemotherapy either concurrently 
or alone. Grade 0-2 toxicity was noted in 52 pts 
but only 05 pts developed grade 3-4 toxicity  
(Table 4). 

Pts were followed up from 01-69 months 
(median 12 months). During follow up, 
recurrence was found in 13 pts, between 05 
months- 28 months (median 14 months). Re-
irradiation was done in 01 pt as salvage while 
another pt received palliative radiation treatment 
for bone metastasis. Rest 11 pts received only 
supportive treatment (Table 4).

At the last follow-up of this study, it was 
observed that 18/69 (26%) pts were alive with 
disease, 12/69 (17%) pts were alive without 
disease, 37/69 (54%) pts were alive but the 
disease status was not documented and 02/69 
(03%) pts died during this period (Table 4). 
We found that the overall survival was upto12 
months in 41 pts, between 12-24 months in 14 
pts while 14 pts had more than 24 months overall 

Table 3. Treatment Characteristics Table 4. Treatment outcome
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survival (Table 4). 

In this study, for survival analysis, we had 
taken the specific event or endpoint as death 
and the beginning or starting point as date of 
registration. All the pts follow up period was 
taken into the consideration who had reached 
the endpoint along with the unknown outcome 
of the remaining pts who had defaulted after the 
treatment. For all these defaulted cases, the time 
of follow-up is recorded (censored data). The 
Kaplan Meier graph is showing 25% survival at 
2 years (Figure 1).

risk for gastric cancer(3, 6).

The various trials and studies have shown 
that the increase incidence of Gastro-esophageal 
and cardiac cancer of stomach is related to the 
Barrett’s esophagus. But there is no definite 
pattern of reporting the relationship between 
adenocarcinoma of stomach and Barrett’s 
esophagus. There is strong correlation between 
the cancer risk and the size of the study, and it 
is found that smaller studies are reporting much 
higher risk than larger studies(7). One of the main 
reasons might be inadequate sample size or 
underpowered of the smaller studies.

Maingot (1980) has described a total of 
eight mechanisms of metastatic dissemination: 
i) within the stomach wall, ii) within the 
esophageal and duodenal wall, iii) regional 
lymphatic drainage, iv) direct extension to 
neighborhood organs, v) venous invasion and 
circulatory dispersion, vi) peritoneal seeding, 
vii) transplantation (iatrogenic) and viii) 
transluminal implantation(8,9). This forms the 
basis of understanding the mechanism of tumor 
spread. However with recent advancement in 
molecular biology and genomics we are a step 
ahead in understanding the pathogenesis better 
than before.

Median survival of pts with loco-regional 
gastric carcinoma is 10 months. Resection of 
primary tumor and regional lymph nodes, with 
tumor free margins has been the most effective 
treatment for loco-regional cancer of stomach(10). 
However median survival of pts with curative 
resection is 24 months and 5 year survival rate is 
approximately 20%(11).

Regarding the poor prognosis of the disease, 
every effort is there to increase its favorable 
outcome. Pre-op, concurrent and post-op 
chemoradiotherapy(12) had been tried in various 
settings. Curative resection is achieved in 
approximately 50% of pts with localized disease 
but more than 60% die of cancer despite curative 
surgery. Pts achieving pathological complete 
response (CR) or partial response (PR) had a 
longer median survival than the pts gaining 
less than PR. In taking the above point into 
consideration, the three step strategy of pre-
op induction chemotherapy followed by CRT 

Figure 1.The Kaplan Meier curve depicts the survival 
of the patients in our study which is 25% at 2 years.

Discussion 
Gastric Cancer was the fourth most common 

malignancy and the second most frequent cause 
of cancer related death in the world. It is the 
eighth most common cause of cancer death in the 
US and was responsible for 13,700 deaths in the 
year 1990 (5). It is often diagnosed in advanced 
stage when treatment options are limited leading 
to poor prognosis. 

Since its identification in 1983 by Warren and 
Marshall, H pylori have alerted health provider’s 
interest in its pathogenetic extent. Various studies 
have suggested its role in gastric carcinoma 
pathogenesis of the body and antrum. H Pylori 
is now categorized by International Agency for 
cancer Research as group 1 carcinogen. The high 
prevalence of H. pylori infection has been found 
in African American blacks (approximately 54%) 
and Hispanics (approximately 60%), having high 
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had been tried with substantial pathological 
response(5, 10, 11, 13). Post-op CRT was used in 
resected gastric cancer patients in Intergroup 116 
trial (the Macdonald regimen) and is considered 
as standard. However, concern about toxicity 
was always there and was reported higher in 
comparison to the original report(14).

Future areas of development in the 
management of gastric cancer may include the 
addition of newer chemotherapeutics agents 
like irinotecan and the taxanes in combination 
regimes along with targeted therapies. The 
cetuximab and bevacizumab have been already 
used in advanced diseases and by understanding 
their current benefits, they can also be utilized in 
adjuvant settings(15).

Some series have demonstrated better 
survival rates in the absence of surgical 
intervention raising a query on surgery in 
a combined modality approach. Too much 
radical surgery is performed in pts who are in 
advanced stage and those that can be recognized 
easily preoperatively (16). To avoid unnecessary 
surgery,  the use of sentinel node navigation 
has changed the therapeutic approach in early 
gastric carcinoma in last 5 years (17). Ongoing 
randomized trials will clarify each modality of 
treatment in the management of gastric cancer. 
Randomized trials of chemotherapy against best 
supportive care have provided enough evidence 
for the use of chemotherapy in the management 
of advanced disease (18).

During the last two decades much has been 
learned about the molecular mechanism of 
carcinogenesis and its spread. This has coincided 
with the development of newer techniques for 
functional genomics leading to a more rapid 
development of molecular diagnostic and pt 
tailored therapeutics targets (19). With forthcoming 
results of ongoing studies and trials, we may be 
in a better position for early diagnosis and proper 
management leading to significant outcomes (20).

Regarding the present study, the 2 year 
survival is only for 25% pts in comparison 
to other studies by Levin B et al (1991) 44%, 
Kundel Y et al (2006) 68%, etc. The main reasons 
behind the result of this study is probably due to 
the less median follow-up period, heterogeneity 

regarding the pts related factors e.g. sex, sites, 
disease extent, pts general condition i.e. KPS, 
length of the lesion, histopathology (post-op) 
grade, lymph nodes involvement, type of surgery, 
dose of radiotherapy, chemotherapy regimen and 
other tumor-related factors (Table 1, 2, 3). 

Since this is a retrospective analysis, the 
results should be cautiously interpreted in view 
of reasons already described. However for more 
consistent results, we need homogeneity in 
terms of the characteristics mentioned above and 
properly randomized, large number of pts, longer 
duration, and well-designed studies are required. 

For better survival we need to depend on 
ongoing researches at the molecular level 
regarding tumor specific, developing new and 
more effective targeted therapies for complete 
treatment and above all we have to evaluate 
the results of ongoing trials and studies already 
described above (20). By that time, we may be in 
a better position to deal with the management of 
the carcinoma stomach more effectively. 

Conclusion 
This retrospective analysis emphasizes that in 

the current scenario, multimodality treatment is 
better option in the management of carcinoma 
of stomach. As this is retrospective data from 
a single institute, better understanding can be 
obtained from randomized trials.
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