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Abstract

Background The worldwide incidence of gastric cancer is
gradually declining, however it remains the fourth highest in
cancer incidence and the second leading cause of cancer
death. Gastric cancer in young people is a disturbing problem
and the routine screening does not include people less than
35 years. The clinicopathological features of gastric carcino-
ma are said to differ between young and elderly patients and it
is thought that the prognosis of this disease is worse for
younger patients. It is also suggested that the diagnosis is
usually made later or have a more aggressive behaviour.
Although, others report that tumor staging and prognosis for
young patients is similar to older patients and depends on
whether the patients undergo a curative resection. All these
data need more investigation and studies. Although Portugal
has a high incidence of gastric cancer, no studies have yet been
performed comparing the clinicopathologic features and prog-
nosis of young and elderly patients with gastric cancer.

Aims This study intend to assess whether the clinicopatho-
logical features and prognosis of gastric cancer in young
patients (YGC) is similar to older ones (OGC).

Methods Between 2000 and 2005, 406 patients with histo-
logical diagnosis of primary gastric cancer, treated in the
Departments of Surgery and Oncology at the Centro Hospi-
talar of Vila Nova de Gaia / Espinho, were regularly fol-
lowed at least for five years after surgery. These were
reviewed retrospectively. Several variables were analyzed
in young patients and compared with the elder ones. We
used the chi-square and Fisher to evaluate the statistical
association between categorical variables and t-test for
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numeric variables. Survival was estimated by the Kaplan-
Meier method and used the log-rank test to assess differ-
ences in survival among different subgroups of patients. The
criteria for statistical significance was p<0.05. Data analysis
was performed using the SPSS 18.

Results and Conclusions With regard to resectability, 78 %
of the tumors were resected in the group of younger patients,
the surgery more frequently achieved was total gastrectomy
with anastomosis in Y of Roux. In the elder group, about
62 % of the tumors were resected and BII gastrectomy was
the most frequent surgery. The diffuse adenocarcinoma was
the most frequent histological type in younger patients,
whereas in older patients was intestinal adenocarcinoma.
With regard to the stage in the first group there was a
predominance of stages: IA and IV (26.1 %) in the second:
IV (25.8 %). The survival for stage Il e IV was significantly
worst in YGC compared with OGC.
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Introduction

The worldwide incidence of gastric cancer is gradually
declining, however it remains the fourth highest in cancer
incidence and the second leading cause of cancer death
(10.4 % of cancer deaths) [1]. Every years, 900,000 new
cases of gastric cancer are diagnosed, and 700,000 die of
this disease, worldwide. Over 70 % of cases occur in devel-
oped countries [2]. Portugal is one of the European countries
with the highest incidence of this pathology, especially in
the northern region. In our country, according to data from
Globocan 2008, gastric cancer is the malignant neoplasm
with the third highest incidence (2889/100000) and mortal-
ity rate (2423/100000).
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It is thought that gastric cancer results from a combina-
tion of environmental factors and the accumulation of gen-
eralized and specific genetic alterations, and consequently
affects mainly older patients after a long period of atrophic
gastritis. The most common cause of gastritis is infection by
Helicobcter Pylori, which is the single most common cause
of gastric cancer and has been classified by the World
Health organization as a class I carcinogen [3, 4]. The risk
of infection varies with age, geographical location and eth-
nicity, but overall 15-20 % of infected patients develop
gastric or duodenal ulcer disease and less than 1 % will
develop gastric adenocarcinoma [5]. The response to H.
pylori infection and the subsequent pattern of gastritis
depends on the genotype of the patient [6]. Multifocal
atrophic gastritis is usually accompanied by intestinal meta-
plasia and leads to cancer via dysplasia, and thus intestinal
metaplasia is considered to be a dependable morphological
marker for gastric cancer risk. Unlike intestinal gastric can-
cer, the diffuse type typically develops following chronic
inflammation without passing through the intermediate
steps of atrophic gastritis or intestinal metaplasia [7]. The
contribution of the infection to the development of gastric
cancer in young patients has not been elucidated, simply
because the incidence of gastric cancer is low in the young.
Even in pathological investigations, there have been only
sparse data regarding the characteristics of the background
gastric mucosa in young patients [28].

Gastric cancer in young people is a disturbing problem
and the routine screening does not include people less than
35 years. This condition is difficult to diagnose in young
asymptomatic even in advanced stages. The proportion of
patients with gastric cancer under the age of 40 years varies
between 2 and 9 %, and most present with an age over
35 years. Thus, this disease rarely appears in patients under
30 years. Thereafter it increases rapidly and steadily to reach
the highest rates in the oldest age groups, both in males and
females. The intestinal type rises faster with age than the
diffuse type and is more frequent in males than in females.
Young patients more frequently develop diffuse lesions,
which often arise on the background of histologically
“normal” gastric mucosa. It is postulated that genetic factors
may be more important in young than in older patients
as younger patients have less exposure to environmental
carcinogens [7, §].

The clinicopathological features of gastric carcinoma are
said to differ between young and elderly patients and it is
thought that the prognosis of this disease is worse for
younger patients [9, 10, 29, 32]. It is also suggested that
the diagnosis is usually made later or have a more aggressive
behaviour. Although, others report that tumor staging and
prognosis for young patients is similar to older patients and
depends on whether the patients undergo a curative resection
[11-13]. Little is known about the clinicopathological
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features and prognosis of gastric cancer in young European
adults [31]. In other regions of the world (Japan, Taiwan,
Korea, USA, Mexico and South Africa), young patients
have a female preponderance, and a more frequent occur-
rence of diffuse cancer and less intestinal Metaplasia, com-
paring with older patients [14—16, 31]. This predominance
of females is considered by some to be due to hormonal
factors (some investigators defend a harmful role of estro-
gens) [17, 18, 29]. Chung et al. reported that their results
may imply that excessive exposure to estrogen without
counter exposure of progesterone is related to an increase
in the development of gastric cancer in young female
patients. Cancers in young patients are more often multifo-
cal than in older patients [19]. Approximately 10 % of
young gastric cancer patients have a positive family history
[15], some of which are accounted for by inherited gastric
cancer predisposition syndromes. Although the underlying
genetic events are not always known, it can involve CDH1
germline mutations, encoding an aberrant form of E-
cadherin, resulting in hereditary diffuse gastric cancer
(HDGC) [20, 21]. The 90 % without a family history
emphasizes that the occurrence of gastric cancer in young
patients remains largely unexplained, and is probably
caused by a predisposing genotype that has facilitated can-
cer development due various environmental triggers [5].
Genetic alterations, such as activation of oncogenes K-ras
and B-raf and inactivation of tumor suppressor gene p33,
play important roles in the development of gastric cancers
[22]. Dysfunction of DNA mismatch repair genes, which
leads to microsatellite instability (MSI), also plays a crucial
role [26]. Gastric cancer can occur as a hereditary non-
polyposis colorectal cancer, whereby alterations in the mis-
match repair genes (hWMLHI, hMSH2, hMSHG, etc.) are
responsible for colorectal, gastric, and endometrial tumor
formation. Disrupted function of mismatch repair genes
manifests as MSI and has been reported in 15-39 % of
sporadic gastric cancer [27].

All these data need more investigation and studies. Al-
though Portugal has a high incidence of gastric no studies
have yet been performed comparing the clinicopathologic
features and prognosis of young and elderly patients with
gastric cancer.

Methods

Between 2000 and 2005, 406 patients with histological
diagnosis of primary gastric cancer, treated in the Depart-
ments of Surgery and Oncology at the Centro Hospitalar of
Vila Nova de Gaia / Espinho, were regularly followed at
least for 5 years after surgery. These were consecutively
reviewed retrospectively. Patients were followed up regular-
ly every 6 months and examined by upper endoscopy and
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CT scan at least once a year. The following patients were
excluded from the study: cases of gastric cancer other than
adenocarcinoma, patients in which the 5-year follow-up
after surgery weren’t possible and patients who died of other
causes not related with gastric pathology. The study was
approved by the Ethical Committee of the institution and all
patients included in the study gave their consent.

We divided our population into two groups according to
age with the cut-off of 40 years. The patients records were
analyzed for gender, symptoms, histological features, treat-
ment and survival, and compared between the 2 groups. We
used the chi-square and Fisher to evaluate the statistical
association between categorical variables and ¢ test for nu-
meric variables. Survival was estimated by the Kaplan-
Meier method and used the log-rank test to assess differ-
ences in survival among different subgroups of patients. The
criteria for statistical significance was p<0.05. Data analysis
was performed using the SPSS 18.

Results
Clinicopathological Characteristics of Patients (Tables 1 and 2)

Of the 406 patients, 383 were classified as adenocarcino-
ma and the highest number of cases were in 2005
(Table 1). The incidence of gastric cancer showed a ten-
dency to increase with age until the seventies and then
decrease from eighties (Fig. 1). Of the group of gastric
adenocarcinoma 23 patients presented with an age less
than 40 years.

The male to female ratios in the YGC and OGC were
1:0.92 and 1:0.74 respectively, with a small higher incidence
of females in YGC group.

The presence of co-morbid conditions was always higher
in the OGC group, being the most frequent pathologies
including hypertension, diabetes and heart disease. Risk
factors for gastric cancer were more prevalent in OGC
group, except drinking habits, Helicobacter pylori infection
and family history that were more frequent in YGC group
(Table 2).

The clinical presentation was similar between the two
groups, it was found a duration of symptoms to diagnosis

Table 1 Gastric tumors diagnosed between 2000 and 2005

2000 2001 2002 2003 2004 2005 Total

Adenocar. 65 64 55 49 67 83 383
Lymphoma 1 5 3 1 0 2 12
GIST 1 3 0 2

Neuroend. T. 0 0 0 0 2 1

Table 2 Clinicopathological characteristics of patients included in the

study
<40 Years > 40 Years P value
N % N %
Gender
Male 12 522% 207 575% NS
Female 11 478% 153 425%
Risk Factors
Obesity 0 0% 14 4 % NS
Drinking habits 4 17 % 47 13 % NS
Previous gastric Surg 0 0% 22 6 % NS
Chronic gastritis 8 35 % 172 48 % NS
HP infection 2 9% 14 4% NS
Intestinal metaplasia 5 23 % 108 30 % NS
Smoking 8 35% 65 18 % NS
Familial history 2 9% 14 4% NS
Symptoms
Anorexia 8 348 % 186 51,7%  <0,05
Abdominal pain 12 522% 160 444% NS
Bleeding 3 13 % 100 27,8% NS
Nausea 8 348 % 83 23,1 % NS
Histological type
Intestinal adenocarcinoma 8 348 % 255 70,8 %  <0,0001
Difuse adenocarcinoma 15 652 % 105 292 %
Differentiation
Well 4 174 % 56 15,6 %  <0,05
Moderate 7 304 % 215 59,7 %
Poor 12 522% 89 24,7 %
T
la 6  261% 23 64% 0036
b 1 43 % 29 8,1 %
2 3 13 % 54 15 %
3 1 43 % 17 4,7 %
4a 5 21,7% 72 20 %
4b 7 304 % 165 458 %
N
0 8 348 % 99 27,5% NS
1 4 17,4 % 33 9,2 %
2 8,7 % 34 9,4 %
3a 3 13 % 34 9,4 %
3b 1 43 % 21 5.8 %
Not possible 5 21,7% 139 38,6 %
TNM
IA 6 26,1 % 47 13,1 % 0,05
1B 0 0% 29 8,1 %
1A 4 174% 16 4,4 %
1B 2 8,7 % 27 7,5 %
1TA 1 4,3 % 24 6,7 %
1B 0 0% 42 11,7 %
1Ic 3 13 % 39 10,8 %
v 6 26,1 % 97 26,9 %
Not possible 1 4,3 % 39 10,8 %
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Fig. 1 Distribution of population by sex and age groups

of 6.9 months in the YGC group and 5.4 in OGC. This data
can indicate that, athough the symptons, the young patients
appeal the medical services later than older ones.

The resectability rate was higher in YGC with 83 % of
resectable tumors versus 63 % in group OGC. The most
common surgical procedure was a total gastrectomy
(43.5 %) in the YGC group, while in the OGC group was
the parcial gastrectomy with gastro-jejunal anastomosis BII
(36.7 %) (Fig. 2), which can translate a more aggressive
tumors in the first group.

As expected by greater incidence of co-morbidities in the
OGC group, about 94 % of the overall postoperative morbidity
occurred in this group, with respiratory infection as the most
common complication. Similarly, 98 % of the overall postop-
erative mortality occurred in the OGC group (98 %, p=0.013).

With regard to histological type, we obtained statistically
significant differences. The most frequent type in the OGC
group was intestinal adenocarcinoma (71 %), while in the
YGC group was diffuse adenocarcinoma (65 %). Besides
the diffuse type had been more frequent in the YGC group,
which in general has a poorer prognosis in relation to the
intestinal, in this group, most tumors were undifferentiated
(52.2 %) (Fig. 3), which also entails an increased aggres-
siveness. In OGC group tumors were mostly moderately
differentiated (59.7 %). There was no statistical difference
in tumor location, tumor size, macroscopic type, lymphatic
permeation and vascular invasion between the two groups.
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more often diagnosed in advanced stages (T4b), 30.4 % in
the YGC group and 45.6 % in the OGC group. Interestingly,
in the YGC group, the second most common T stage, was
the la, while in the other group was the 4a. This does not
seem to support the hypothesis that gastric cancer would be
diagnosed in more advanced stages in young. With regard to
lymph node metastasis, there was a significant percentage of
patients in whom it was not possible to ascertain (those who
did not undergo surgery). There was no statistical difference
between YGC and OGC patients concerning the presence of
lymph node metastasis. In both groups, most patients were
staged at stage IV, 26.1 % of patients in YGC and 26.9 % in
the OGC group (Fig. 4). Still there is no evidence that there
is a delay in the diagnosis of younger patients compared
with the older ones.

Prognosis according to Pathological Stage

No patients received neoadjuvant QT or RT. After surgery,
40 % of YGC received adjuvant QT versus 24 % in OGC
patients. The global mortality rate was 43,5 % and 58,6 % in
YGC and OGC groups, respectively. However, when we

100%
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Fig. 3 Histological differentiation in young patients and older ones
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according to age

exclude the cases of postoperative mortality and mortality
associated with other causes than gastric cancer, the mortal-
ity rate shall be amended to 42.9 % and 35.6 % respectively
in YGC and OGC. Five-year survival for YGC (Fig. 5) and
OGC (Fig. 6) patients was 47,6 % and 23,1 %, respectively
(»=0,016). Survival was determined according to stages in
YGC and OGC patients. Five-year survival for YGC and
OGC stage I patients was 83,3 % and 49.6 %, respectively;
and for stage II patients was 62,7 % and 39,7 %, respective-
ly. For stage III e IV, the five-year survival of YGC and
OGC patients was 0 % e 8,53-4,1 %, respectively. So, in
stages I e II the YGC group presented a better five-year
survival comparing with OGC group, but a worse five-year
survival in stage III e IV.

For patients who were treated with curative intent, there
was locoregional recurrence in 22.2 % and 20.2 % in the
OGC and YGC group, respectively; metastasis in 11.1 %
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Fig. 5 Survival in the YGC group of patients with gastric cancer

Fig. 6 Survival in the OGC group of patients with gastric cancer

and 19.1 %, respectively, and locoregional recurrence with
metastases in 5.6 % and 6.2 % respectively (p=0.77). In
general, the recurrence of disease was more frequent in
YGC group. In these patients with recurrence, the average
time disease free was 25 months in YGC and 17 months in
OGC (p=0.36). Of the patients who had metastases during
the course of their disease, 75 % of the YGC group, were in
the peritoneum, and 46.7 % of the OGC group were in the
liver (Table 3). The presence of peritoneal dissemination
was statically different between the YGC and OGC patients.
Like others studies [23], these results shows that in the YGC
group, there is a tendency to easily penetrate the serosa,
resulting in peritoneal dissemination.

Discussion

Gastric carcinoma, despite medical progresses in detection
and treatment, continues a major cause of death by cancer.
Although, the advances accomplished in the understanding
of the biology of this pathology, it’s fundamental to develop
efficient and effective cancer-specific drugs and an accurate

Table 3 Type of metastasis, in patients with recurrence of the disease,
according to age

MTT <40 Years > 40 Years P value
N % N %

Peritoneal metastases 3 75 % 10 222 % NS

Liver metastases 1 25 % 21 46,7 %

Bones metastases 0 0% 6 13,3 %

Lung metastases 0 0% 3 6,7 %

Multiple metastases 0 0 % 4 8,9 %
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prediction of disease outcome for various patients. It is
important to know whether some personal characteristics
such as age may influence the biological behavior of cancer,
towards improving disease control. Nakumara et al.demons-
trated that one of the prognostic factors for gastric cancer is
age, and patients younger than 34 years was statistically
worse than patients older than 34 years. Nakumara et al.
demonstrated that one of the prognostic factors for gastric
cancer is age, and patients younger than 34 years had
statistically significant worse prognosis than patients older
than 34 years. Also, Lai et al., in a multivariate analysis
showed that young age was an independent negative prog-
nostic factor. This suggests that very young patients have
gastric cancer with potentially biologically aggressive
features.

It has been suggested that gastric cancer in young patients
has different clinicopathological profile than conventional
gastric carcinomas. These features include poorly differen-
tiated diffuse adenocarcinoma which is associates with ge-
netic abnormalities. This suggests that it represents a
separate entity within gastric carcinogenesis and indeed
evidence at a molecular genetics level supports this.
Altough, Hirahashi et al. suggest that H. pylori infection
contributes to the development of gastric cancer of poorly
differentiated type in the young. Their pathological analysis
revealed that H. pylori infection was strongly related to the
development of gastric cancer in young patients. This ob-
servation strongly supports an additional pathway of H.
pylori-related gastric carcinogenesis, that is, independent
of glandular atrophy or intestinal metaplasia. Additionally,
young patients also have been shown to have a high inci-
dence of the cagA-positive genotype of H. pylori infection
that is known to be more virulent than infection by bacterial
strains not harboring the gene. Several studies have indicat-
ed that the cagA-positive genotype H. pylori infection sub-
stantially increases the odds ratio for cancer development
compared with cag4-negative genotype H. pylori infection
[30].

Many authors advocate a more aggressive progression of
gastric cancer in younger patients. There have been some
reports that the aggressive nature of gastric cancer in young
patients was reflected by the high rates of nodal and distant
metastases found at diagnosis, and by the frequency of
plastic linitis [24, 25].

In this study, diffuse and poorly differentiated adenocar-
cinoma was seen in most young gastric cancer. Furthermore,
in YGC patients, most recurrences were in the form of
peritoneal dissemination. The tendency for peritoneal dis-
semination in YGC may reflect a genetic susceptibility, such
as the CDHI, that can be responsible for a more aggressive
biological behavior. The survival for stage III e IV was
significantly worst in YGC compared with OGC. In this
study we haven’t found evidence that the diagnosis in YGC
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was delayed. As reported by others authors, we observed
different characteristics of gastric cancer in young patients
comparing with older ones. We think that is important to
understand the causes for these differences in the sense of
better treatment of these patients. Further studies are needed
to investigate the different genetic pathways in young and
older patients with a view to provide tools for prevention
and early diagnosis.
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