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Abstract
Atrophic chronic gastritis (ACG), intestinal metaplasia (IM) and mild dysplasia (MD)) are all precursor lesions 
which have been clearly demonstrated by many studies to be related to risks for development of gastric cancer 
(GC). This is especially true in our region which is considered to be a high risk area for this disease.

We conducted a prospective study of 212 patients between the ages of 11 and 89 years who were from the 
yellow zone of Nariño. Patients were cared for in the Centro de Investigaciones de Enfermedades Digestivas 
(CIED – Center for the Investigation of Digestive Diseases) at the Centro Hospital la Rosa which is part of the 
public health care system of Pasto. Seven gastric mucosa biopsies were taken from each subject and stained 
with specially modified Giemsa stain to detect precursor lesions and the presence of Helicobacter pylori.

The prevalence of ACG was 38.6%, the prevalence of IM was 24.4%, and the prevalence of MD was 1.5%. 
Prevalence of H. pylori infections among patients with ACG was 73.5% while among patients with IM it was 
52%, but prevalence rose to 100% among patients with MD. When severity of precursor lesions on the OLGA-
staging (Operative Link for Gastritis Assessment) scale was 11.5%, lesions were classified as stage III and IV. 
With one exception, all of these patients were H. pylori positive. We would like to ask the medical community 
to consider CIED’s Follow-up and Monitoring Protocol for precursor lesions in order to demonstrate that the 
best strategy continues to be GC prevention in high risk regions.
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Gastritis is a very frequent pathological entity in the 
Andes Region which is treated by general practitioners, 
surgeons, internists and gastroenterologists in Colombia. 
A large number of these professionals do not have clear or 
profound knowledge of the risks, natural history, possible 
interventions and monitoring required when faced with 
a pathological report of chronic atrophic gastritis with or 
without intestinal metaplasia. 

The department of Nariño, located in the southwest of 
Colombia has a very special social, ethnic and geographic 
situation. It consists of a high mountainous Andean region 
which has a high incidence of gastric cancer and a low coas-

tal region which has a low incidence of gastric cancer. This 
makes it special, perhaps maybe unique in the world, since 
this small territory of 33.265 km2 has two clearly defined 
regions of gastric cancer.  Two red zones in the north and 
southwest have one of the highest incidences of gastric can-
cer worldwide (150 for every 100.000 inhabitants). This 
region also has a high prevalence of premalignant lesions 
including chronic atrophic gastritis, intestinal metaplasia 
and mild dysplasia as well as high prevalence of Helicobacter 
pylori infections. The capital, San Juan de Pasto, and the 
surrounding municipalities located on the right bank of the 
Guaitara River are considered to be a yellow zone. This area 
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has a gastric cancer incidence of 46 per 100,000 inhabitants, 
a lower prevalence of precursor lesions, but a high preva-
lence of Helicobacter pylori infections. The Pacific Coast 
is considered to be a green zone with an incidence of gas-
tric cancer of only with 6 per 100,000 inhabitants, a lower 
prevalence of precursor lesions, and a high prevalence of 
Helicobacter pylori infections. This is currently known as 
the Tumaqueño, Nariñense or Colombian enigma (Figure 
1) (1,2,3). 

Figure 1. Regions of gastric cancer in Nariño.

MATERIALS AND METHODS

The design chosen for this study was descriptive and pros-
pective. The study population consisted of patients bet-
ween the ages of 11 and 89 years who were treated at the 
CIED at the Hospital Center La Rosa in Pasto, Colombia 
from January to December of 2010. Examinations were 
performed by a single endoscopist with training in early 
cancer diagnosis. 

The sample included 212 patients from the yellow zone. 
Material used came from 7 biopsies of the gastric mucosa 
taken from each patient using Olympus Actera 150 video 
endoscopy. Two (2) biopsies were taken from the antrum 
five centimeters from the pylorus; one (1) from the angular 
incision, two (2) from the corpus ten centimeters from the 
cardia and two (2) from the subcardia. They were placed in 
10% buffered formalin, dehydrated and placed in paraffin 
for 24 hours. At the moment of incision the tissues were 
oriented so that the edge of the mucosa was perpendicular 
to the cutting surface. Four (4) micron thick histological 
sections were cut from each biopsy fragment, placed on 

glass slides in groups of three (3) histological sections. Each 
slice was prepared with hematoxylin eosin stain for routine 
histological examination of with an especially modified 
Gimsa stain for detection of Helicobacter pylori. 

The analog visual scale of the updated version of the 
Sydney system was used to stage gastritis in histological 
evaluations. Gastritis was graded as negative (0), mild (1), 
moderate (2), severe (3) and undifferentiated (9). The 
antral region was labeled region A, the fundo-corporal 
region was labeled region C, and the sub-cardial region was 
labeled region S. The following parameters were evaluated: 
polymorphic nuclear neutrophils, mononuclear leuko-
cytes, intraepithelial lymphocytes, regenerative activity, 
mucus depletion and Helicobacter pylori density.

Twenty (20) patients were excluded from the study 
population. Six (6) were excluded because they presented 
adenocarcinomas. Five of the six were in advanced stages 
while one (1) was in an early stage, classified as type I. 
Fourteen (14) patients were excluded because they were 
diagnosed with erythematous gastritis that could not be 
classified because of one or several low quality biopsies. 

RESULTS

In the study population of 192 patients, 118 histological 
studies showed active non-atrophic chronic gastritis, 74 
patients had chronic atrophic gastritis with a 73% pre-
valence of Helicobacter pylori infections, 47 patients had 
intestinal metaplasias. Of these 52% had complete, or type 
I, intestinal metaplasia and 48% had incomplete or mixed 
typed II and III intestinal metaplasias. Three patients had 
mild dysplasia and were positive for Helicobacter pylori. The 
prevalence of chronic atrophic gastritis was 38.6%, the pre-
valence of intestinal metaplasia was 24.4%, and that of mild 
dysplasia 1.5% (Table 1).

Table 1.  Biopsy analysis of the 192 patients.

Number of 
patients

H. pylori 
percentage 

+ (%)

  H. pylori 
percentage 

- (%)

Prevalence 
(%)

Non-atrophic 
gastritis

118 61.5

Atrophic 
gastritis

74 73.5 26.5 38.6

Intestinal 
metaplasia

47 52 48 24.4

Type I 52 %
Types II-III 48 %

Dysplasia 3 100 0 1.5

Prevalence of premalignt lesions from Pasto and neighboring 
municipalities (Yellow region).

Incidence of 150 per 100,000 inhabitants in the Red Region
Incidence of 46 per 10,000 inhabitants in the Yellow Region
Incidence of 6 per 100,000 in the Green Region
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Microscopic examination of the biopsies of patients 
with chronic atrophic gastritis showed decreased numbers 
or size, or complete disappearance, of the normal gastric 
glands and replacement through fibrosis of the lamina pro-
pria (Figure 2). 

Figure 2. Chronic atrophic gastritis. Decrease in glandular population 
and in its replacement, proliferation of connective and infiltrated 
lymphoid inflammatory tissue.

Cases of complete intestinal metaplasia (type I) showed 
loss of the gastric glands due to the replacement of normal 
glands by metaplastic glandular structures coated with inci-
pient small intestine epithelium (Figure 3).

Figure 3. Chronic atrophic gastritis with complete intestinal metaplasia. 
Replacement of gastric glands by small intestine type caliciform glands.

Incomplete intestinal metaplasia (type II) showed repla-
cement of epithelium by caliciform glands with an architec-
tonic pattern similar to colonic mucosa (Figure 4).

The prevalence of premalignant lesions related to the 
antrum was observed in 41 patients with chronic atrophic 
gastritis, in 19 patients with complete intestinal meta-
plasia, in 10 patients with incomplete intestinal meta-

plasia and in 1 patient with dysplasia. In the oxyntic or 
fundo-corporal region, 47 patients had chronic atrophic 
gastritis, 15 had complete intestinal metaplasia, 13 had 
incomplete intestinal metaplasia, 1 had mixed intestinal 
metaplasia and 1 had mild dysplasia. The significant pre-
valence of premalignant lesions and their association with 
Helicobacter pylori infection in the subcardial biopsies 
deserves attention (Figure 5). 

Figure 4. Chronic atrophic gastritis with incomplete intestinal 
metaplasia. Presence of caliciform cells with architectonic pattern 
similar to colonic mucosa.

Figure 5. Precursor lesions of malignancy. Prevalence of premalignant 
lesions according to areas of the stomach

Out of 41 patients with chronic atrophic gastritis in the 
antrum, 29 also had atrophy in the corpus of the stomach. 
Out of 26 patients with antral intestinal metaplasia, 21 
also had intestinal metaplasia in the corpus of the stomach 
(Figure 6). 
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Figure 6. Associations of premalignant lesions. Associations of 
premalignant lesions according to different areas of the stomach.

The presence of the Helicobacter pylori bacteria in one or 
several biopsies was denominated a positive case of infec-
tion. 50 cases in the corpus of the stomach were positive for 
Helicobacter pylori while just 30 cases in the antral region 
were positive. A large number of these had moderate and 
severe bacterial loads (Figure 7). 

Figure 7. Helicobacter pylori infections. Prevalence of helicobacter 
pylori infections in different regions of the stomach. 

The study was also demonstrated that the higher the 
bacterial load the greater the patient’s compromise due to 
histological damage (Figure 8). 

The risk evaluation from our histological findings using 
the visual analog scale of the updated version of the Sydney 
system taken to the OLGA scale (operative link for gastri-
tis assessment) found 20.2% in stage II, 6.3% in stage III 
and 5.4% in stage IV. One stage IV patient was negative for 
Helicobacter pylori infection (Table 2). 

DISCUSSION

The Andes region, especially the department of Nariño, 
is characterized by elevated prevalence of gastrointestinal 
diseases in which gastritis accounts for the largest num-
ber of cases. It begins in childhood as demonstrated by a 
study of a population of children in Pasto in which 88% of 
asymptomatic children under 10 years of age showed some 
inflammatory change in the gastric mucosa (4-5). 

The problem for the attending physician begins when she 
or he faces pathology report indicating chronic atrophic 
gastritis, whether or not intestinal metaplasia is present. 
This entity is classified as a precursor lesion of malignancy 
that is characterized by slow progression towards more 
advanced lesions that may end in neoplasia (6,7,8,9,10). 

The prevalence of premalignant lesions varies greatly 
according to geographic zones and age which accounts 
for the importance of their prevalence in the region in 
question. If the department of Nariño is analyzed, the 
study of Correa P. (11) reports that red regions have a 
prevalence of chronic atrophic gastritis of 57%, 38% for 
intestinal metaplasia and 10% for mild dysplasia in those 
older than 40. A study of and 86,243 biopsies reports in 
16 Colombian cities by Bravo L. (12) shows prevalence 
varying greatly in the cities studied. 40.5% of the chronic 
atrophic gastritis cases were in Pasto, a number similar 
to the 38.6% chronic atrophic gastritis reported in our 
own study. Maybe the small difference is Bravo’s study 
included patients from red and green regions. A study 
of asymptomatic children under 10 years old from Pasto 
published by Bedoya A. (4) showed active multifocal 
chronic atrophic gastritis in 5% of the population stu-
died. The author highlights the great caution that must 
be taken by this population considering that gastric gland 
atrophy that quite possibly could progress to intestinal 
metaplasia, dysplasia and gastric carcinoma with time 
and other associated factors occurs at such young ages 
(13). This is especially true when one takes into account 
the investigation done by the National Cancer Institute 
of the USA (3) in which they clearly enunciate that gas-
tric cancer is an infectious disease that starts during chil-
dhood and includes precursor lesions of malignancy in 
its early stages. 

Intervention to treat these lesions is of great importance 
because of their slow progressive onset and dynamic pro-
cesses that might last for several years. A considerable per-
centage of them, together with other risk factors, result in 
the appearance of gastric carcinoma as has been confirmed 
in many studies (14,15,16).

Intervention by health promotion and disease preven-
tion medical groups, using the medical advice available 
in each region, should include eradication treatment for 
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Helicobacter pylori infection (13) since it has been widely 
demonstrated that the eradication of this bacterial infec-
tion decreases the risk of gastric cancer (17-18-19-20). In 
our study we found large colonies of Helicobacter pylori in 
the gastric corpus with the moderate to severe bacterial 
loads associated with chronic atrophic gastritis and intes-
tinal metaplasia. This phenomenon indirectly indicates 
an advanced development of premalignant lesions in the 
antrum, which is the normal habitat of these bacteria. 
The atrophic and metaplastic changes associated with 
these lesions create an inhospitable and hostile microen-
vironment for the bacteria in the antrum causing them to 
migrate to the gastric corpus. This migratory process can 
be interpreted as an indirect measure of the extent of the 
damage to the gastric mucosa, and as such, as a phenomena 

that we may consider to be an indicator for risk of carci-
noma (21,22,23). 

The use of antioxidants and carotenes and interven-
tion against risk factors by health promotion and disease 
prevention medical groups, are strategies with which we 
aim to reduce the impact of the premalignant lesions that 
have been demonstrated in studies performed in Nariño 
(24,25,26,27,28).

Although we understand that premalignant lesions 
are histological alterations that by themselves are strong 
predictors of risk for intestinal type gastric cancer 
(6,27,29,30,31,32), in our environment the study of chro-
nic atrophic gastritis with or without intestinal metaplasia 
has not achieved its full impact for all of its clinical implica-
tions in relation to severity and risk. 

Table 2. OLGA system with gastric atrophy staging.

Atrophy score
Corpus

No atrophy Mild atrophy Moderate atrophy Severe atrophy
Score 0 Score 1 Score 2 Score 3

Antrum

No atrophy 0
Including incisura angularis

Stage 0 Stage I
24

Stage II
6

Stage II
1

Mild atrophy score 1
Including incisura angularis

Stage I
12

Stage I
17

Stage II
7

Stage III
1

Mild atrophy score 2
Including incisura angularis

Stage II
1

Stage II
1

Stage III
3

Stage IV
2 (-1)

Mild atrophy score 3
Including incisura angularis

Stage III
1

Stage III
1

Stage IV
1

Stage IV
1

11.56% of the stage III and IV patients with high risk of presenting gastric cáncer, 1 clinical case negative for Helicobacter pylori. 

Figure 8. Epithelial damage and bacterial load. A: Lymphocyte and neutrophil infiltrate with severe epithelial damage caused by a high load bacterial 
density. B: Moderate inflammatory process produced by a low density bacterial load.

A B
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For this reason professionals responsible for managing this 
pathology who are worried about progression to catastro-
phes such as gastric cancer have proposed a system for cali-
brating chronic atrophic gastritis, including intestinal meta-
plasia (33-34-35-36). Called the OLGA system (Operative 
Link for Gastritis Assessment), it grades lesions from stage I 
to IV. Stages III and IV have up to 84% of risk of gastric can-
cer (36). In our study we found 11.5% of the patients were in 
stages III and IV with a very high risk of developing gastric 
cancer. Seven patients were positive for Helicobacter pylori 
while only one was negative for the bacteria. This population 
is under strict vigilance by health promotion and disease 
prevention medical groups under the premise that the best 
strategy for disease control is prevention. 

While the OLGA system is of great importance for 
the risk that these entities represent, especially for many 
research groups and for referral centers for these patholo-
gies, the daily work of professionals who care for patients 
with to these types of pathologies cannot easily, practica-
lly or routinely use OLGA classification. Instead, what we 
consider to be indispensably useful is use of the analog 
scale of the updated version of the Sydney system for the 
pathology report (37). 

To date, vigilance and monitoring of chronic atrophic 
gastritis with or without intestinal metaplasia has not been 
defined, and there is no uniform national or international 
consensus. Consequently, we invite professionals who 
work with this type of pathology to work on the protocol 
that the CIED has proposed for regions with a high risk of 
gastric cancer. 

For patients with mild or moderate antral chronic atro-
phic gastritis with mild atrophy of the corpus an endosco-
pic check up after 5 years is recommended. If the patient is 
under 40 years old, endoscopic checkups every 3 years are 
recommended.

For patients with extensive complete intestinal metapla-
sia of the corpus with or without atrophy in the antrum 
endoscopic checkups every 2 years are recommended. If 
the patient is under 40 years old and endoscopic checkups 
every year are recommended. 

For patients with extensive incomplete or mixed intesti-
nal metaplasia of the corpus with or without atrophy of the 
antrum endoscopic checkups every year are recommen-
ded.  If the patient is under 40 years old and endoscopic 
checkups every 6 months are recommended. 

We emphasize more frequent checkups for patients 
under 40 years old because we are aware, as mentioned in 
our studies (4,5,27), that the lower the age of onset of the 
dynamic process of development of premalignant lesions, 
the faster is the progression towards more advanced lesions 
and the faster the intervention must be for primary preven-

tion. The point becomes even more important when we 
take into account the study of the pO1 ca028842 project 
report of the National Cancer Institute of the USA (3) 
which says that invasive gastric cancer is preceded by a pro-
longed process that starts during childhood as a result of 
the Helicobacter pylori infection. Stages following infection 
include multifocal atrophy of the glands, intestinal meta-
plasia and dysplasia as we related in our research 10 years 
ago (4,5,6).

All of the above emphasis on more frequent checkups, 
especially for younger patients, aims at making early detec-
tion of gastric cancer a priority and at observing regression 
of premalignant lesions resulting from intervention by 
health promotion and disease prevention medical groups. 
We believe that in the long term following our recommen-
dations might decrease both the mortality rate and inci-
dence of gastric cancer in our region. 

We present this investigation convinced of the great 
impact on public health it can have. We base this convic-
tion on the fact that the majority of intestinal gastric cancer 
takes roots in premalignant lesions, the belief that by con-
tributing to the knowledge of all the professionals involved 
with this pathology we can bring clarity to the treatment 
of risk factors. By eradicating Helicobacter pylori infections, 
monitoring and intervening to treat premalignant lesions, 
controlling salt intake, and by introducing nutritional poli-
cies to increase intake of micronutrients and antioxidants, 
we may conquer the scourge known as gastric cancer. 
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