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ABSTRACT

Introduction: Gastric cancer is not only the most common cancer, but also the cancer with the highest mortality in Bhutan. The
baseline data on the histological phenotype of gastric cancer in Bhutan is not established. Different histological phenotypes have
distinct etiology, clinical features, and prognosis. We aimed to assess the histological phenotypes of gastric carcinoma, evaluate
the grading, staging, and the association of depth of invasion with the clinicopathological findings. Methods: We conducted a
retrospective study, involving 494 cases diagnosed with gastric carcinoma from January 2018 to June 2021. The histopathological
characteristics of the patients were presented in frequency, percentage, and mean + standard deviation. Results: Gastric carcinoma
was most prevalent in males (60.7%) and predominantly diagnosed in patients more than 60 years of age (67.6%). Antrum (76.5%)
was the most common location for gastric carcinoma, and tubular adenocarcinoma (81.6%) was the most common histological
phenotype in this study followed by poorly cohesive carcinoma, signet-ring-cell type (12.8%). Most of the patients were at an
advanced stage (pT4) at the time of diagnosis (32.7%). Conclusions: The histopathological characteristics of gastric carcinoma
in the Bhutanese population were similar to regions with high gastric cancer incidence with the preponderance of distal location
of the tumor and tubular adenocarcinoma being the most common subtype. As established in other regions, gastric carcinomas

were more prevalent among males and patients over 60 years in Bhutan.
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INTRODUCTION

Gastric cancer is the leading cancer in Bhutan, both in terms
of incidence and mortality. It was reported to be the most
common malignancy of the gastrointestinal tract in Bhutan,
with an incidence rate of approximately 0.9/10000 per year'.
The incidence of gastric cancer in Bhutan [17.7 ASR (Age
Standardized Rates) per 100,000 in 2020] was much higher than
the incidence rate of its neighboring country India (4.5 ASR per
100,000) but not as high as its other neighboring country China
(20.6 ASR per 100,000)*.

Gastric cancer is multifactorial in etiology, majority
occurs sporadically and only 10% of the cases develop in the
familial setting®. Some of the environmental risk factors include
Helicobacter pylori (H. pylori) infection, tobacco smoking,
alcohol, obesity, and low socioeconomic status*’. The presence
of H. pylori infection is known to increase the risk of developing
gastric cancer by twofold®*.

Corresponding author:

Sonam Choden
schoden@jdwnrh.gov.bt

Adenocarcinoma is the commonest histological type, with
tubular adenocarcinoma being the most frequent subtype’.
H. pylori infection is thought to be responsible for the
development of adenocarcinoma and type-I enterochromafin-
like cell neuroendocrine tumors, while etiology for squamous
cell carcinoma, adenosquamous carcinoma, undifferentiated
carcinoma, and gastroblastoma are not known®. Patients with
poorly cohesive carcinoma with abundant fibrous stroma have
the worst prognosis with a 5-year survival rate of < 15%?.
Although gastric cancer is one of the commonest cancers
in Bhutan, there is no baseline data regarding its histological
phenotypes. Since different histological phenotypes of cancer
have distinct etiology, clinical features, treatment response and
prognosis, we aimed to assess the histological characteristics
of gastric carcinoma in Bhutanese patients. We also aimed to
evaluate the grading, staging, and the association of depth of
invasion to tumor (pT) with the clinicopathological findings.

METHODS

After obtaining ethical clearance from Research Ethics Board of
Health (REBH), Ministry of Health, (REBH/Approval/2021/110),
we conducted a retrospective study of histologically confirmed
gastric carcinoma cases between January 2018 to June 2021,
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diagnosed at the Department of Pathology and Laboratory
Medicine, Jigme Dorji Wangchuck National Referral Hospital
(JDWNRH). We included all cases of malignant epithelial
tumors (carcinoma). In situations where both a gastric biopsy and
a gastrectomy had been performed, we included gastrectomy to
minimize patient duplication. Non-epithelial gastric malignancies
(neuroendocrine tumor, lymphoma, mesenchymal tumor) were
excluded.

Clinical information regarding age, sex, procedure,
H. pylori status, and location of tumor were obtained from the
histopathology register and verified via laboratory information
system (LIS).

The hematoxylin and eosin slides of all cases were
retrieved from the histopathology unit archive and reviewed
under light microscopy (ZEISS primotech) by two pathologists
to confirm the diagnosis and classify as per the terminology and
diagnostic criteria of the World Health Organization (WHO)
classification of tumors of digestive system, 5% edition®.

The Cancer staging/depth of tumor invasion pT (for
operated cases) was done as per the American Joint Committee
on Cancer (AJCC) staging system, 8" Edition. Histopathological
information (gross finding, status of lymphovascular, perineural,
margin and lymph node) for gastrectomy specimens were
obtained from original pathological report archived in LIS. The
histological grading was used in accordance with the criteria,
such as: tumors composed of more than 95% glands were
classified as well-differentiated (Grade 1), those containing 50%-
95% of glands as moderately differentiated (Grade 2), and cases
with <50% of glands as poorly-differentiated (Grade 3). Poorly
cohesive carcinoma and mixed carcinoma with poorly cohesive
components were classified as Grade 3.

Descriptive statistical analysis was performed by using
SPSS 25.0 software (IBM, Armonk, NY, USA). Data was reported
as mean+ SD or number (%). The T-test (parametric) was used to
compare means and the Mann-Whitney U-test (non-parametric
test) was used to compare median of continuous variables.
The Chi-squared test or Fisher’s exact test was used to assess
the differences between categorical variables as appropriate. A
p-value of <0.05 was considered statistically significant.

RESULTS

The histopathological characteristics of gastric carcinoma in
Bhutanese population
Five hundred and forty-eight patients were diagnosed with
gastric malignancy during the study period. We excluded 6 cases
of gastrointestinal stromal tumor (GIST), 4 cases of lymphoma
(MALToma), and 44 cases with repeated procedures. The total
number of cases enrolled for this study was 494. The age of the
patients enrolled in this study ranged from 21-91 years. Gastric
carcinoma was seen in 60.7% males and 39.3% females.

67.6% of the patients were over 60 years old while
patients under the age of 40 accounted for 4.9%. Antrum (76.5%)
was the most frequent location for gastric carcinoma. Tubular

adenocarcinoma (81.6%) was the most common histological
phenotype of gastric carcinoma, followed by poorly cohesive
carcinoma (PCC), signet ring cell type (12.8%). Majority of the
cases were poorly differentiated (44.1%) at the time of diagnosis.
0Of 494 cases, 82 cases (16.6%) had associated H. pylori infection
which was detected with Giemsa stain. The age, sex and
pathological characteristics of gastric carcinoma in Bhutanese
population are summarized in Table 1.

Table 1. Demographic and histopathological characteristics
of patients with gastric carcinoma at JDWNRH?, Bhutan,
from January 2018 - June 2021(n=494)

Variable Frequency (%)
1. Sex
Male 300 (60.7 %)
Female 194 (39.3 %)

2. Age in years (mean+ SD)

(65.09+13.19)

<40 24 (4.9 %)

41-60 136 (27.5 %)

> 60 334 (67.6 %)
3. Procedure

Endoscopic biopsy 396 (80.2 %)

Surgical resection

4. Tumour site

98 (19.8 %)

Antrum 378 (76.5 %)
Body 33 (6.7 %)
Pylorus 23 (4.7 %)
Cardia 13 (2.6 %)
Not specified 47 (9.5 %)

5. Histological Diagnosis
Tubular adenocarcinoma

PCC” - Signet-ring-cell type

403 (81.6%)
63 (12.8%)

PCC*-NOS' 18 (3.6%)
Mucinous adenocarcinoma 3 (0.6%)
Mixed tubular and PCC” 5 (1.0%)
Papillary adenocarcinoma 1 (0.2%)
Hepatoid adenocarcinoma 1(0.2%)
6. Histological grading
Grade 1 120 (24.3%)
Grade 2 156 (31.6%)
Grade 3 218 (44.1)
7. Helicobacter pylori
Present 82 (16.6%)
Absent 349 (70.6%)
Not known 63 (12.8%)

‘poorly cohesive carcinoma; ‘non-signet-ring cell type
YJigme Dorji Wangchuck National Referral Hospital
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This study showed significant association of H.
pylori infection with tumor site (p value: <0.0001). However,
showed no

other variables

significant association. The

clinicopathological profile and association of H. pylori infection
in patients with gastric carcinoma is summarized in Table 2.

Table 2. Correlation of Helicobacter pylori infection with demographic-pathological characteristics of patients with gastric
carcinoma at JDWNRH?, Bhutan, from January 2018 - June 2021(n=494)

Grade 1
Grade 2
Grade 3

120 (24.3%)
156 (31.6%)
218 (44.1)

21 (17.5%)
30 (19.2%)
31 (14.2%)

Variables Total carcinoma H. pylori + H. pylori- p value
n (%) n (%)
494 (100%) 82 (16.6%) 349 (70.6%)
1.Age in years (mean+ SD) (65.09+13.19) 0.317
<40 24 (4.9 %) 6 (25.0%) 17 (70.8%)
41-60 136 (27.5 %) 25 (18.4%) 90 (66.2%)
> 60 334 (67.6 %) 51 (15.3%) 242 (72.5%)
2.Gender 0.540
Male 300 (60.7 %) 53 (17.7%) 212 (70.0%)
Female 194 (39.3 %) 29 (14.9%) 137 (70.6%)
3. Tumour site <0.0001
Antrum 378 (76.5 %) 69 (18.3%) 289 (73.5%)
Body 33 (6.7 %) 5 (15.2%) 22 (66.7%)
Pylorus 23 (4.7 %) 4 (17.4%) 17 (73.9%)
Cardia 13 (2.6 %) 1 (7.7%) 10 (76.9%)
4.Histological phenotypes 0.941
1. Tubular adenocarcinoma 403 (81.6%) 66 (16.4%) 284 (70.5%)
2. PCC’- Signet-ring-cell type 63 (12.8%) 12 (19.0%) 44 (69.8%)
3. PCC", NOS* 18 (3.6%) 3 (16.7%) 14 (77.8 %)
4. Mucinous adenocarcinoma 3 (0.6%) 0 (0.0%) 2 (66.7%)
5. Mixed tubular and PCC* 5 (1.0%) 1 (20.0%) 3 (60.0 %)
6. Papillary adenocarcinoma 1 (0.2%) 0 (0.0%) 1 (100%)
7. Hepatoid adenocarcinoma 1 (0.2%) 0 (0.0%) 1 (100%)
5.Histological grading 0.622

83 (69.2%)
106 (67.9%)
160 (73.4%)

. ; ; T ; ;
‘poorly cohesive carcinoma, ‘non-signet -ring cell type

“Jigme Dorji Wangchuck National Referral Hospital

Table 3. Gender and age distribution of histological phenotypes characteristics of patients with gastric carcinoma at
JDWNRHY, Bhutan, from January 2018 - June 2021 (n=494)

Gender Age (in years)
Histological-variants Male Female <40 41-60 >60
n (%) n (%) n (%) n (%) n (%)
i. Tubular adenocarcinoma 244 (60.5%) 159 (39.5%) 13 (3.2%) 111(27.5%) 279 (69.2%)
ii. PCC”, Signet ring cell type 36 (57.1%) 27 (42.9%) 5(7.9%) 19 (30.2%) 39 (61.9%)
iii. PCC"-NOS' 14 (77.8%) 4 (22.2%) 5 (27.8%) 5(27.8%) 8(44.4%)
iv. Mucinous carcinoma 1 (33.3%) 2 (66.7%) 0 (0.0%) 1(33.3%) 2(66.7%)
v. Mixed tubular and PCC" 5 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 5 (100%)
vi. Papillary adenocarcinoma 0 (0.0%) 1 (100%) 0 (0.0%) 0 (0.0%) 1 (100%)
vii. Hepatoid adenocarcinoma 0 (0.0%) 1 (100%) 1 (100%) 0 (0.0%) 0 (0.0%)
“poorly cohesive carcinoma; "non-signet -ring cell type, *Jigme Dorji Wangchuck National Referral Hospital
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Table 4. Correlation of tumor extent with age, gender and pathological findings in gastrectomy specimens of patients with
gastric carcinoma at JDWNRH!, Bhutan, from January 2018 - June 2021 (n=98)

Variables Total carcinoma pT1+pT2 pT3+pT4 p-value
n (%) n (%)
98 (100%) 36 (36.7%) 62 (63.3%)
1. Age in years (mean+ SD) 0.474
<40 7 (7.1%) 2 (28.6%) 5(71.4%)
41-60 39 (39.8%) 12 (30.8%) 287 (69.2%)
> 60 52 (53.1%) 22 (42.3%) 30 (57.7%)
2. Gender 0.737
Male 34 (34.7%) 21 (38.2%) 34 (61.8%)
Female 64 (65.3%) 15 (34.9%) 28 (65.1%)
3. Tumour site 0.508
Cardia 1 (1%) 0 (0.0%) 1 (100%)
Body 13 (13.3%) 4 (30.8%) 9 (69.2%)
Antrum 72 (73.5%) 29 (40.3%) 43 (59.7%)
Pylorus 12 (12.2%) 3 (25.0%) 9 (75%)
4. Tumour size (mean+ SD) (4.15+1.954) 0.003
<5 cm 58 (59.2%) 26 (44.8%) 32(55.2%)
>5cm 33 (33.7%) 5 (15.2%) 28 (84.8%)
Not available 7 (7.1%) 5(71.4%) 2 (28.6%)
5. Gross finding 0.001
Ulcero-fungating mass 80 (81.6%) 22 (27.5%) 58 (72.5%)
Polypoid mass 4 (4.1%) 3 (75.0%) 1 (25.0%)
Mucosal flattening 9 (9.2%) 9 (100 %) 0 (00.0%)
Wall thickening 5(5.1%) 2 (40.0%) 3 (60.0%)
6. Histological types 0.136
1. Tubular adenocarcinoma 80 (81.6%) 30 (37.5%) 50 (62.5%)
2. PCC", Signet ring cell type 10 (10.2%) 6 (60.0%) 4 (20.0%)
3. PCC*, NOST 2 (2.0 %) 0 (0.0%) 2 (100%)
4. Mixed tubular and PCC" 4(4.1%) 0 (0.0%) 4 (100%)
5. Mucinous adenocarcinoma 2 (2.0%) 0 (0.0%) 2 (100%)
7. LVI} <0.0001
Yes 55 (56.1%) 9 (16.4%) 46 (83.6%)
No 43 (43.9%) 27 (62.8%) 16 (37.2%)
8. PNI® <0.0001
Yes 68 (69.4%) 34 (50.0%) 34 (50.0%)
No 30 (30.6%) 2 (6.7%) 28 (93.3%)
9. Margin 0.082
Positive 5(5.1%) 0 (0.0%) 5 (100%)
Negative 92 (93.9%) 36 (38.7%) 57 (61.3%)
10. Lymph node <0.0001
Positive 55 (56.1%) 9 (16.4%) 46 (83.6%)
Negative 40 (40.8%) 25 (62.5%) 15 (37.5%)
Nx/l 3 (3.1%) 2 (66.7%) 1 (33.3%)

“poorly cohesive carcinoma, ‘non-signet -ring cell type, *lympho-vascular invasion, Sperineural invasion,

lcannot be determined, | Jigme Dorji Wangchuck National Referral Hospital
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Tubular adenocarcinoma and PCC were predominantly
seen in male patients. Three cases of mucinous adenocarcinoma
were detected, two of which were in females and one in a male
patient. Papillary and hepatoid adenocarcinomas were rare
phenotypes with one instance each, all of which among females.
All variants of gastric carcinoma were more frequent in elderly
patient of > 60 years of age, while the single case of hepatoid
adenocarcinoma was seen in a 30 year old woman. The age and
sex distribution of histological phenotypes of gastric carcinoma
is shown in Table 3.

Pathological evaluation of the gastrectomy specimens

Of 494 cases studied, 396 (80.2%) had undergone endoscopic
biopsy and only 98 (19.8%) cases had undergone gastrectomy
in Bhutan. Gross examination revealed ulcero-fungating growth
in 81.6%, mucosal flattening in 9.2%, and circumferential wall
thickening without a definite mass in 5.1% of the cases. The
size of the tumor ranged from 1 cm to 10 cm in the greatest
dimension. Both lymphovascular invasion and regional lymph
node metastasis were seen in 56.1% of the cases. Perineural
invasion was found in only 30.6% of cases.

Serosal invasion (pT4) was seen in 32.7% of the cases,
followed by invasion of subserosal connective tissue (pT3) in
30.6%, and invasion of muscularis propria (pT2) in 20.4%. The
summary of frequency of depth of invasion is illustrated in Figure
1.

We assessed the correlation of tumor extent with
age, gender and pathological variables by grouping the results
of tumor extent as (pT1+pT2) and (pT3+ pT4). The study
showed significant association of higher tumor stage with tumor

35

30
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Invades LP*/MMt  Invades Submucosa  Invades muscularis
(pT1a) (pT1b) propria (pT2)

Frequency (%)

Invades subserosal  Invades serosa (pT4a)
connective tissue (pT3)

Depth of invasion (pT)

Figure 1. Frequency of depth of invasion (pT) of primary
tumor in gastrectomy specimens of patients with gastric
carcinoma at JDWNRHY, Bhutan, from January 2018 - June
2021

*Lamina propria, "Muscularis mucosa, *Jigme Dorji Wangchuck
National Referral Hospital

size, gross nature of tumor, histological types, and presence
of lymphovascular and perineural invasion; and lymph node
metastasis. The pathological findings of gastrectomy specimens
and the correlation with tumor extent is summarized in Table 4.

DISCUSSION

We conducted a retrospective analysis of histopathological
characteristics of gastric carcinoma in the Bhutanese population
for three and half years. Most patients with gastric cancers are
usually between 60 to 80 years of age at the time of diagnosis9.
More than half of our patients (67.6%) were over 60 years of
age, while only 4.9% of our patients were <40 years of age.
Gastric cancer is more prevalent in male patients'™'2, Our study
also showed male predominance (60.7%). In general, incidence
and mortality rates in men are approximately double to those in
women’.

H. pylori was found as a strong risk factor for non-cardia
gastric cancer but is inversely associated with the risk of gastric
cardia cancer'®. The higher prevalence and more virulent H.
pylori could be the reason for the preponderance (76.5%) of the
antral location of gastric cancer in our study. We also discovered a
significant association between H. pylori infection and tumor site,
with increased H. pylori positivity in non-cardia gastric cancer.
A Japanese study done by Yamagata et al. showed a significant
association of H. pylori infection with subsequent development
of gastric cancer in men'. Our study showed higher H. pylori
infection rate in males (64.6%) as compared to female patients
(35.4%). Although previous studies®'> reported a very high
prevalence of H. pylori infection in the Bhutanese population,
our study showed a comparatively lesser prevalence rate of only
16.6% (82/494). This could be because, prior to gastric biopsy,
our patients are routinely treated for H. pylori based on the results
of a urease breath test. Moreover, this study evaluated H. pylori
status only of gastric carcinoma patients.

Regarding histological phenotype, adenocarcinoma was
the most predominate type in our country constituting 98% of
stomach malignancies, while GIST and lymphoma constituted
only 1.2% and 0.8%, respectively. Tubular adenocarcinoma is
the most common histological type, followed by papillary and
mucinous adenocarcinoma'®. Even in this study, 81.6% of gastric
carcinoma was tubular adenocarcinoma, predominantly affecting
patients >60 years of age (69.2%). Similar to our findings, a
much higher frequency (72.4%) has been reported in elderly
patients in Japan’. However, papillary, mucinous and other
specialized subtypes were very rare in our cohort. Squamous
cell carcinoma, adenosquamous carcinoma, undifferentiated
carcinoma, gastroblastoma, and neuroendocrine neoplasms are
other malignant epithelial tumors of the stomach that were not
seen in this study.

The second most common subtype of adenocarcinoma
in our study was PCC, signet ring cell type (12.8%) and third
was PCC, NOS (3.6%). PCC accounts for 20-54% of gastric
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carcinoma with a higher frequency reported in Japanese patients®.
Similar to tubular adenocarcinoma, we found more males (57.1%
and 77.8% for PCC, signet ring cell type and PCC, NOS
respectively) and patients over 60 (61.9% and 44.4% for PCC,
signet ring cell type, and PCC, NOS respectively) being affected.

The pTNM staging system is currently the single most
important factor for prognosis in patients with gastric cancer.
The 5 year survival rate in patients with pTis is > 90%, and the
survival decreases in stepwise fashion with increasing in pT
category’. Similar to a study in Malaysia and Iran, most of our
patients were at advanced stages (32.7% of pT4 and 30.6% of
pT3) at the time of diagnosis'™'®. We found significant association
of tumor extent (pT) with tumor size, gross nature of tumor,
histological types, and presence of lympho-vascular invasion,
lymph node metastasis; and perineural invasion. Grossly, tumors
presenting as ulcero-fungating mass (73.8%) and tumor size of
>5cm (87.9%) had higher pT stages (pT3+ pT4). More lympho-
vascular invasion (83.6%) and lymph node metastasis (83.6%)
were noted in tumor with higher pT stage (pT3+ pT4).

Some of our patients with gastric cancer were referred
abroad for further management due to limited facility available
in our country. Therefore, we could not get the details of surgical
resections done abroad. We could not present the molecular
status of gastric carcinoma in this study due to limited resources
in our laboratory and lack of financial support. Moreover, the
prognosis of each histological phenotype of gastric cancer could
not be presented as this is a retrospective study. These are the
main limitations of this study.

CONCLUSIONS

The basis for preponderance of distal location of tumor and tubular
adenocarcinoma being the most common subtype of gastric
carcinoma in Bhutanese population could be attributed to higher
prevalence and more virulent H. pylori. The histopathological
pathological characteristics of gastric carcinoma in Bhutanese
population were similar to regions with high gastric cancer
incidence (Asia, Central and South America and Eastern Europe).
As established in other regions, gastric carcinomas were more
prevalent among males and patients over 60 years in Bhutan.
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