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Abstract
Gastric cancer is the leading cause of death among cancers in Colombia. Although its incidence has 
fallen among older people throughout the world, in recent years it has been increasing among patients 
under 40 years old. Poor prognoses for these patients is due in part to late diagnoses and in part to 
the aggresivity of the disease. For these reasons the objectives of this study were to evaluate clinical, 
endoscopic and histological factors in gastric cancer patients under 40 years of age and compare those 
factors with findings from older patients in order to establish differences which might allow characteriza-
tion of this group of patients. 

Materials and Methods. This is a retrospective, descriptive study of patients diagnosed with adenocar-
cinoma in the Hospital el Tunal between December 2005 and December 2010. During this period cancer 
patients under 40 years of age were compared with those over 40 years of age. Information collected on 
forms included patients’ ages and sex and tumor, classification, type of and location. Of the 15,550 upper 
endoscopies performed during the study period, 226 patients were diagnosed with gastric adenocarcinoma 
and had their diagnoses confirmed histologically. 20 patients (8.8%) were under 40 years old and 206 were 
over 40 years old.  

Results. The 20 patients under 40 years old were labeled Group 1 and the 206 patients who were over 
40 years old were labeled Group II.  Average patient age in Group I was 33.5 years while average patient 
age in Group II was 63 years old. Patient age range in Group I was 17 to 40 years old while in Group 2 it 
was 41 to 95 years old. 45% of the patients in Group 1 were men while 61.7% of the patients in Group 2 
were men (p:<0.05). 90% of the patients in Group I had diffuse adenocarcinomas while only 23.8%  (49) 
of the patients in Group II had diffuse adenocarcinomas (p:<0.05). Only one case was diagnosed early in 
Group I (5%) while 42 cases (20.4%) were diagnosed early in Group II (5%) (p:<0.05). Of the 19 advanced 
cases in Group I there were 5 cases of linitis plastica (26.3%) while there were 30 cases (14.5%) found in 
Group II (p:<0.05).

Conclusion. Gastric cancer is slightly more prevalent among young patients in our study than the preva-
lence that has been reported elsewhere. These patients presented more advanced stages of cancer than did 
older patients, and the majority of their cancers were diffuse types (90%) which resulted in a high mortality 
rate. Early performance of endoscopy is mandatory for young patients. In addition preventative measures 
such as genetic studies for CDH1 carriers to protect family members from this terrible disease should also be 
mandatory. 
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IntroductIon

Worldwide, gastric cancer (GC) is one of the most fre-
quent gastrointestinal tract cancers. It is the fourth most 
common cancer. It causes 700,000 deaths annually making 
it the second leading cause of death among cancers (1). In 
our country GC accounts for the second largest number 
of cancer cases among males, and accounts for the fourth 
largest number of cancer cases among females. It is the 
leading cause of cancer deaths. The estimated incidence of 
GC was of 20.7 per 100,000 females and 36 per 100,000 
males during 1995 and 1999 (2). In 2008, GC occupied 
sixth place as a cause of death, accounting for 4,549 deaths 
out of a total of 196,324 deaths. It was preceded by acute 
myocardial infarcts, murders, chronic pulmonary disease, 
acute respiratory infections and complications of diabetes 
mellitus, but GC remains the deadliest cancer (3). Due to 
these characteristics, GC should be a primary objective for 
prevention in our health care system. It is very plausible 
that we should target early stage detection to change the 
reality that over 90% of the cases diagnosed late currently 
face: poor prognoses with a survival rate of less than 10% at 
5 years (4). If detected at an early stage the prognosis would 
be radically different: a survival rate greater than 90% at 5 
years (4). Hence, the importance of studies that provide 
insight into the epidemiological, clinical and pathological 
characteristics of patients with GC to design a strategy that 
will lead to early detection.

Adenocarcinoma is the primary type of GC. There are 
two histological types of adenocarcinomas: (5) the most 
frequent type is intestinal gastric cancer (IGC) while 
diffuse gastric cancer (DGC) occurs less frequently. IGC 
is strongly associated with Helicobacter pylori (H. Pylori) 
and environmental factors such as tobacco consumption 
and diet (especially salty foods) (6). In addition, according 
to Pelayo Correa, IGC follows a sequence from chronic 
inflammation, through gastric atrophy, incomplete intes-
tinal metaplasia and dysplasia, concluding with cancer 
(7). DGC is less frequent and has origins more strongly 
related to genetic factors of the host (8). In the case of 
IGC, the long period of chronic inflammation that prece-
des the appearance of the tumor makes it more likely that 
early detection through upper endoscopy will allow the 
physician to opportunely offer the patient endoscopic or 
surgical treatment (9). Unfortunately, diffuse cancer is not 
the same. It generally appears “abruptly” in younger indivi-
duals with no history of chronic or specific symptoms and 
without the preceding chain of inflammatory events that 
characterizes IGC (10).

Classically, GC is considered to be an adult disease 
since its incidence increases with age with as primary peak 
of incidence between the ages of 50 and 70 years (11). 

However, it is clearly recognized that it can occur in youn-
ger individuals. Various series have found that from 2.4% 
to 8% of all GC cases occur in patients under the age of 
40 (12). Studies which have looked at patients younger 
than 30 years have found that the percentage of total cases 
accounted for by this groups ranges from 0.5% to 5.2% 
(13). In Latin America it has been found that the percen-
tage of cases accounted for by young adults is 6.1% in Brazil 
(14), 5% in Chile (15) and 3.1% in Peru (15). 

Recently, a decrease in both the incidence and mortality 
of IGC has been found in developed countries. This has 
been attributed to the control of some dietary risk factors, 
a decrease in the prevalence of H. Pylori, and better con-
servation of food (16). In contrast, in recent years there has 
been an increase in DGC especially among younger people. 
As already noted, the prognosis for DGC is poor primarily 
because of late diagnosis and the more aggressive course 
characteristic of this type of tumor (17). In Colombia, there 
have been no studies which have specifically targeted his 
group of patients. For this reason we found it appropriate to 
conduct this research. Given all of this, one objective of this 
work is to evaluate clinical, endoscopic and histological fac-
tors in GC patients under 40 years and compare them with 
GC patients over 40 years of age. With this comparison we 
can establish differences and make recommendations that 
will enable early detection of this tumor which should lead to 
more appropriate treatment and more favorable prognoses.

MaterIals and Methods

This is a cross-sectional and analytical study of patients 
diagnosed with GC. The study population consisted of 
patients diagnosed with gastric cancer by histological 
examination of endoscopic gastric biopsies or surgical 
specimens at a university hospital in Colombia during the 
period between January 2006 and December 2010. The 
study population was limited to those patients for whom 
we obtained complete information on variables considered 
necessary for this study. This information was recorded on 
a form designed specifically for this purpose. The study 
population was divided into two groups: those under 40 
years old, and those over 40 years.

defInItIon of varIables

clinic variables

•	 Dyspepsia: pain or discomfort in the mid upper abdo-
men as per the Rome III criteria.

•	 Upper GI bleeding: hematemesis or presence of 
melena.

•	 Dysphagia: difficulty swallowing.
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Morphological variables

•	 Macroscopic: According to the classic classifica-
tion adopted by Bormann for the World Endoscopy 
Organization. (18)
•	 Type I Polypoid cancer: proliferating exophytic 

polypoid tumors which are not ulcerated and have 
generally irregular surfaces. 

•	 Type II Fungating ulcerated cancer: disk-shaped 
circumscribed lesion with sharply defined margins 
and ulceration.

•	 Type III Ulcerated and infiltrating cancer: usually 
ulcerated tumors with extended irregular and inde-
finite margins. Ulcerations are usually variegated 
and the base is usually infiltrated by tumor.

•	 Type IV Diffuse infiltrating cancer or plastic linitis: 
diffuse, deep infiltrating lesion in which deep muco-
sal folds may remain intact or may be distorted.

•	 Histologic Type: According to the classification of 
Lauren. (19)
•	 Intestinal: characterized by the formation of tubu-

lar structures resembling intestinal glands.
•	 Diffuse: not characterized by tubular structures but 

rather by the formation of signet ring patterns of 
nests of malignant cells.

evolutIon tIMe of the dIsease and background

Methodology

We reviewed all endoscopy and pathology reports of all 
patients with gastric adenocarcinoma at Hospital El Tunal 
during the study period. Subsequently, we searched the 
medical records of these patients in the general archives of 
the institution.

statistical analysis 

A data base created with the study variables was used for 
statistical analysis which was performed with EpiInfo 6.04.

The t student statistical test was used to analyze variables 
with normal distributions. Non-parametric statistical tests 
were used for variables with abnormal distributions. 

Qualitative variables were expressed as percentages, and 
quantitative variables as means with standard deviations. 
Univariate analysis using the chi-square test and Fisher’s 
exact test were used to compare qualitative variables. 
Results were considered significant at p <0.05.

outcoMes

During the study period, 15,550 endoscopies where per-
formed in the Department of Gastroenterology, and 226 

patients with histologically confirmed diagnoses of gas-
tric adenocarcinoma were found. Out of this patients 20 
(8.8%) were 40 years old or younger (Group I) while the 
other 206 patients were older than 40 years of age (Group 
II). The study compared the two groups.

The average age of patients in Group I was 33.5 years old 
with a range of 17 to 40 years while the average of group 
II was 63 years old with a range of 41 to 95 years. 45% of 
the patients in Group I were male while in group II 61.7% 
were male (p: <0.05). 20% of group I (five patients) had 
first degree family histories of cancer while 24.2% of Group 
II had first degree family histories of cancer (p:ns).

The primary symptom reported by 85% of the cases 
in Group I and by 75.2% of Group II was heartburn 
(p:ns) (Table 1). The average duration of symptoms was 
6.4 months for Group I and 10.5 months for Group II 
(p:<0.05). The primary warning symptom was weight loss 
which was present in 55% of patients in Group I and 56.4% 
of the patients in group II (p:ns). Other symptoms inclu-
ded hematemesis (20% in Group I, 20.2% in Group II), 
melena (40% in Group I, 36% in Group II), and anemia 
(10% in Group I, 12.5% in Group II). 70% of the patients in 
Group I presented some type of warning symptom.

Table 1. General characteristics of the two groups evaluated.

Variable Group I (%) Group II (%) Value p
Age 33.5 63 <0.05
Sex: male 45 61.7 < 0.05
History of cancer 25 24.2 ns
Heartburn 85 75.2 ns
Nausea 15 58.2 <0.05
Vomiting 50 54.1 Ns
Duration of symptoms 6.5months 14.5months <0.05

90% of patients in group I had DGC while only 23.8% 
(49 patients) in group II had DGC (p <0.05).

Only one case (5%) in Group I had a tumor confined 
to the submucosa (early or T1) in contrast to 20.4% (42 
cases) of the patients in group II (p:<0.05). Out of the 19 
advanced cases of Group I, five (26.3%) had plastic linitis 
while only 30 patients (14.5%) in group II had plastic linitis 
(p = 0.05).

Nine patients (45%) in Group I had distally located 
lesions while 66 patients (32%) in Group II had distally 
located lesions (p = ns). Seven patients (35%) in Group I 
had proximal lesions vs. 44 patients (21.4%) in group II. 
Five patients (25%) in Group I had associated pathologi-
cal atrophy vs. 144 patients (69.9%) in group II (p <0.05). 
Three patients in Group 1 (15%) had associated intestinal 
metaplasia vs. 49 (23.8%) in group II. H. pylori was pre-
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sent in 50% of group I and in 75.2% of group II (p:<0.05) 
(Table 2). 

Table 2. Histological characteristics of the two groups evaluated.

Variable Group I (%) Group II (%) Value of p
Diffuse cancer 90 23.8 <0.05
Early cancer 5 20.4 <0.05
Plastic linitis 26.3 14.5 <0.05
Distal cancer 45 32 Ns
Proximal cancer 35 21.4 Ns
Gastric atrophy 25 69.9 < 0.05
Metaplasia 15 23.8 Ns
H. pylori 50 75.2 <0.05

At time of this writing, 16 patients in group I (80%) had 
died. Average survival time was 11 months.
 
dIscussIon

Although GC is one of the most common cancers in our 
country, and it is the leading cause of death among cancers, 
the medical community still lacks awareness of its preva-
lence. Most likely this is one of the reasons why diagnoses 
are made late which in turn has resulted in a 5-year sur-
vival rate of less than 10% for young patients (2, 3). This 
finding highlights the importance of research to establish 
the epidemiological, clinical, endoscopic, and pathological 
characteristics of these patients so that we can apply this 
knowledge in daily clinical practice. In this study, 8.8% 
of GCs occurred in people 40 years old or younger. This 
low prevalence is generally similar to that found in other 
countries. In an extensive study published this year of with 
more than 33 000 patients with gastric cancer in the United 
States, 8.3% were under 45 years of age. Although in gene-
ral the tumors were in more advanced stages, in contrast 
to our study, the prognosis was better for young people 
than for older patients (20). Although there is controversy 
about clinical outcomes for young GC patients, with some 
research reporting better prognoses (21), others reporting 
similar survival rates (22, 23) and still others reporting poor 
prognoses (24), the results of our study are very disappoin-
ting in terms of survival. Probably this dismal picture is due 
to the fact that most tumors in young patients in our study 
were diffuse cancers which have worse prognoses than do 
intestinal tumors (25). In our study, only one patient (5%) 
of the group under 40 years was diagnosed at an early stage, 
but 20.4% of the group of patients over 40 were diagnosed 
early. Furthermore, 26% of young patients had plastic lini-
tis, a condition in which the tumor spreads aggressively and 
involves the whole thickness of the gastric wall. 

One case highlights the aggressiveness of this tumor: 
we found a 39 year old woman who had a bilateral ova-
rian tumor. When an upper endoscopy was performed to 
find the primary tumor, a 10 mm depression in the gastric 
corpus was found. Echoendoscopy demonstrated that the 
entire thickness of the gastric wall had been compromised, 
a finding which is compatible with gastric cancer which has 
metastasized to the ovaries (Bilateral Krukenberg tumor). 
In this case the diagnosis of DGC was demonstrated his-
tologically with an endoscopic biopsy and pathology from 
the ovaries which had been resected.

In this study, 90% of younger patients had DGC, a pre-
valence which is higher than those in other series. Japanese 
authors found DGC in 26% of young patients while a 
recent study done in China, a country with a high inci-
dence of GC, found 64% of 210 patients with under 40 
years of age had diffuse GC (27). In the Chinese study, 19% 
of young patients with GC had first degree family histories 
of the disease. This is the almost the same as the 20% found 
in our study and highlights the importance of investigating 
all first-degree relatives of patients with this condition. 
Different series studying young patients have shown that 
at the moment of diagnosis there is a higher proportion of 
patients with advanced GC meaning that less patients are 
diagnosed in early stages. This correlates well with findings 
in Peru where GC is the leading cause of death among 
malignant neoplasias in males between 30 and 39 years old 
(28). Often the literature explains aggressiveness of tumor 
in young patients by delayed diagnoses. This is most proba-
bly due to the fact that there are few symptoms early in the 
disease. Physicians are often unwilling to perform diagnos-
tic tests in this population since the disease is not usually 
considered in the diagnosis differential for young patients 
with upper gastrointestinal symptoms (29).

It is possible that this is due to the fact that many doc-
tors often begin treatment of symptoms before having an 
etiological diagnosis of the origin of symptoms. This is 
even more so in many health centers in our country where 
there is no possibility of endoscopic examination. In our 
opinion, the aggressiveness of these tumors is mostly due 
to the diffuse type tumor usually found in these patients. 
Symptoms from these tumors have only short durations. 
In our series average duration was 6.7 months compared to 
average duration of 10 months for patients who were over 
40. In other words, older patients did not seek attention 
late or they were not treated late. 80% of young patients 
had diffuse tumors while only 23.8% of older patients had 
DGC. Moreover, in 95% of the cases in young patients the 
tumor was already advanced when it was diagnosed. 

The literature shows a predominance of men among GC 
patients (30-32). Our study is striking because 55% of the 
group of young patients were women while only 38.3% of 
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the older patients were women. This could be a risk factor 
to be considered in future studies. Given the high portion 
of GC patients under 40 years of age in our study (8.8%), 
we consider that it is necessary for physicians to perform 
upper digestive endoscopies for Colombian patients with 
warning signs for GC regardless of the patient’s age. The 
youngest of our patients was a 17 year old who had an ade-
nocarcinoma in the esophagogastric junction. Symptoms 
lasted for 12 months, but given his young age the patient 
was never referred for endoscopy despite his constant com-
plaints of dysphagia and weight loss. This patient survived 
only 5 months after diagnosis. An earlier prospective study 
conducted in Colombia demonstrated that the 50 years 
old and up rule for performing upper endoscopies when 
there is suspicion of dyspepsia that is recommended in the 
United States should be lowered to 30 years old and up 
(33). A corollary to this is that they should be performed 
at younger ages if the patient exhibits warning signs. In this 
study it is clear that clinical manifestations of gastric can-
cer are not specific for either young or old patients. This 
is consistent with reports elsewhere in the literature (34). 
The most frequent symptoms in our study population were 
weight loss and dyspepsia, as has been reported in other 
countries (35).

We observed distal tumor locations were the most fre-
quent locations among our younger patients, similar to 
locations found among older patients and in agreement 
with findings in other studies (36, 37). 

Helicobacter pylori are associated with chronic diffuse 
surface gastritis in the corpus and antrum (38-40). Various 
findings suggest that this microorganism is the critical 
agent in gastric carcinogenesis of 70% to 94% of patients 
with GC (41). The diffuse-type gastric cancer prevalent in 
young adults is less frequently associated with chronic H. 
pylori infection. This correlates well with our findings in 
which 50% of young patients were infected while 75% of 
the older patients were (p <0.05).

Biological behavior of GC depends not only on the 
degree of invasion at diagnosis but also on histology (42, 
43). DGC exhibits a pattern of early metastasis to the 
lymphatic system and extensive peritoneal seeding. This is 
unlike differentiated intestinal cancer which spreads prima-
rily through the blood and most frequently involves metas-
tasis to the liver. In our series and in other studies, young 
patients most frequently are diagnosed histologically with 
undifferentiated diffuse intestinal cancer (44). Presumably, 
younger patients have fewer years available for the develo-
pment of chronic atrophic gastritis and intestinal metapla-
sia which are precursors of intestinal cancer which may be 
why they exhibit a higher frequency of diffuse cancer than 
found in the older population (45).

In our series, only 25% of younger patients had atrophy 
while 69.9% of older patients did. Only 15% of younger 
patients had intestinal metaplasia while 23.8% of older 
patients did. This might be explained by the fact that 
older patients mostly have intestinal cancer, followed in 
frequency by the cascade of Pelayo Correa. Young people 
probably do not because they most often have DGC.

CGD may be sporadic or hereditary. Hereditary CGD 
is called hereditary diffuse gastric cancer (HDGC) (46). 
Unlike sporadic forms, the hereditary form can be predic-
ted when genetic studies demonstrate the CDH1 mutation. 
When this genetic abnormality is identified in first degree 
relatives, current alternatives are prophylactic gastrectomy 
or endoscopic surveillance since mutations are found in 
about 40% of the families studied with HDGC (47-49). 
Male carriers of a mutation in the CDH1 gene have an 83% 
risk of developing gastric cancer while women who carry 
the mutation have a 67% DGC risk. These women also 
have a 39% risk of lobular breast carcinoma which is far 
greater than that of the general population (50-51).

Among new criteria for suspecting HDGC is if a patient 
with diffuse cancer is less than 40 years old. This raises an 
interesting discussion because of the 20 patients under 40 
years of age in our study who had gastric cancer. 18 had 
diffuse cancer which means that they meet the criteria for 
consideration of having HDGC. We are conducting an 
ongoing study to check whether they have CHD1 muta-
tions. If they test positive, we will extend the study to their 
families in order to identify carriers of the mutation who are 
asymptomatic. In these cases early detection of this terrible 
disease that causes high mortality may still be possible.

conclusIons

1.  This study has found that GC in people 40 years and 
under represents 8.8% of the GC cases.

2.  DGC was present in 90% of younger patients. Only one 
case among the younger patients was early GC. Most of 
these cases were plastic linitis.

3.  Most cases of GC in people under 40 years of age is 
diffuse. This type of cancer has very poor prognosis, 
especially since its biological behavior is to spread early 
metastasis throughout the lymph system. This requires 
that physicians think of performing upper endoscopy 
on young people with dyspepsia who do not improve 
quickly or who exhibit any warning symptoms.
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