
Gastrointestinal stromal tumors (GISTs) are a heterogeneous
group of tumours. These are the most common primary mes-

enchymal tumors of the gastrointestinal tract. These tumours de-
velop within the wall of the gastrointestinal tract. GISTs are known
to occur throughout the GIT from oesophagus to rectum1,2. The
most common site for a GIST is stomach, which is followed by the
small intestine (excluding duodenum)3,4. About 85-90% of the GISTs
harbor a mutation of KIT (CD117). cKIT is a tyrosine kinase recep-
tor which is normally expressed by the Interstitial cells of Cajal
located in the wall of the gut. These cells coordinate the autonomic
nervous system of the gut and the smooth muscle cells to regulate
motility and peristalsis. The remaining 5 to 15% GISTs contain
PDGFRA mutations5,6.

The KIT mutation results in the activation of the Tyrosine ki-
nase receptors. This can be detected by IHC and helps in confirm-
ing the histologic diagnosis of GIST4,5,7,8. GIST is mostly seen in
the elderly, and the median age ranges between 58 and 66 years4,5,7,9,10.
No definite gender predilection has been reported. Histologically,
most of the GISTs show a spindle cell appearance (75 to 80%).Epi-
thelioid cell or mixed morphology is seen in a minority of cases7,11,4.
Small intestinal GISTs are twice as likely to behave as clinically
malignant tumors compared to gastric GISTs. Most GISTs of the
colorectumare very aggressive and advanced tumors with a poor
prognosis12,13.

GISTs can also occur outside the gastrointestinal tract, in the
omentum, mesentery and retroperitoneum. Then these lesions need
to be distinguished from other mesenchymal tumors seen in these
sites, especially from benign and malignant smooth muscle tumors.

GISTs are categorized into distinct risk categories and prog-
nostic groups based ontumor size, number of mitoses per 50 high
power fields (HPFS) and the anatomic location of the tumor4,11.
Based on these factors, GISTs belong to a Very low risk, Low risk,
Intermediate risk and High risk categories.

Surgical excision is the mainstay of therapy for GISTs. Tar-
geted therapy with Imatinibmesylate show spectacular results es-
pecially in patients with unresectable, recurrent and even metastatic
tumors.Imatinib binds to KIT and inhibits the intracellular signal-
ling pathways.

MATERIALS AND METHODS

The present study is of a retrospective, case series nature. The
variables taken into consideration are age, sex, anatomic site, tu-
mor size, mitotic count, histomorphology, immunohistochemical
expression, risk category and follow-up status. The entire course of
this study was carried out in the Department of Oncopathology,
Malabar Cancer Centre, Thalassery.

Data was retrieved from Pathology archives and Department of
Cancer Registry, Malabar Cancer Centre. Consecutive patients di-
agnosed from January 2012 to December 2016 were included in
the present study. Risk stratification and categorisation into prog-
nostic groups were based on tumor site, size of the tumor and mi-
totic count per 50 hpf, with a risk of progression classified into low
risk, intermediate risk and high risk categories12. The data collected
was entered in Google Forms and EpiInfo software was used for
the analysis of results. Descriptive statistical tools like mean and
Standard Deviation were used for continuous variables and fre-
quency and percentages used for categorical variables.

OBSERVATIONS

A total of 11 cases were included in the audit. Majority of  cases
were diagnosed in the sixth and seventh decades and the mean age
was 62 years. Over 70% of the patients were males. The average
size of tumors was 6.5 cm and sizes ranged from 2.75 to 9.5 cms.
Symptoms varied from vague abdominal pain, abdominal mass,
heart burn, bleeding per rectum, hematemesis and anemia. Grossly,
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majority of the tumors were submucosal or intramural, nodular
bulging masses, many with central ulceration. Some were polypoid
and protruded into the lumen. Jejunum and ileum was the com-
monest site (50%), while almost 30% were located in the stomach.
On histological examination, 80% cases showed spindle cell mor-
phology. Cases with epithelioid morphology were not seen.
Immunohistochemically, CD117 was the most useful antibody, be-
ing strong diffuse positive in 70%. In 10% cases in our series were
diagnosed as extra gastrointestinal GISTs (EGISTs). Using the elabo-
rate algorithm, developed by Miettinen and Lasota11, all the gastric
GISTs in our study were assigned low risk (Group 3a). Based on
Miettinen and Lasota�s proposal 40% small intestinal GISTs in our
study were assigned group 2 (low risk), 20% were assigned group
3a (moderate risk) and the remaining 40% were assigned high risk
for disease progression in jejunal and ileal GISTs. All patients in
our series underwent resection. All the patients who underwent treat-
ment by surgery and Imatinib have not reported any recurrences or
metastatic disease

DISCUSSION

The mean age in our series is comparable to that reported in
Western and even Asian literature where mean ages of gastric and
small intestinal GISTs have varied from 58 to 70 years7,9,10,13. GISTs
in all locations occur in the elderly, l0% GISTs occur in patients
below 40 years of age11. In our study, almost 20% GISTs occurred
below the age of 50 years. Studies have shown no gender predilec-
tion, although some studies demonstrate a mild male predominance
ie, 52 to 55% in GISTs in all locations10,12. In our study, over 70%
of the patients were males. The average size of tumors in our study
was 6.5 cm and sizes ranged from 2.75 to 9.5 cms. Various studies
have reported sizes ranging from a few millimeters to greater than
20 cms for small intestinal, and a few millimeters to greater than 40
cms for gastric GISTs11. In a series of gastric GISTs, the mean size
for gastric GISTs was 6 cms11. In two separate studies, mean tu-
mour size was 4.6 cms and 7.02 cms respectively9,10. Symptoms in
our cases were variable; the commonest were vague abdominal pain,
abdominal mass, heart burn, bleeding per rectum, hematemesis,
anemia etc. Grossly, majority of the tumors were submucosal or
intramural, nodular bulging masses, many with central ulceration.
Some were polypoid and protruded into the gastric lumen. Similar,
gross appearances have been described by other studies11.

In our series, small intestine (jejunum and ileum) was the com-
monest site, (50%), while almost 30% were located in the stomach.
According to various international studies, 59 to 61% GISTs occur
in stomach3,9,11, about 30% in the jejunum and ileum, and 4 to 5%
occur in the duodenum. Colorectal GISTs comprise 4 to 5%10,11.
Compared to the international data, location in stomach was slightly
less common in our series while location in small intestine was
slightly higher.

On histological examination, almost 80% cases showed spindle
cell morphology while cases with epithelioid morphology were not
seen. Various international studies have reported the epithelioid type
to comprise between 20-25%, with mixed tumors comprising the
remaining 5 to 10% cases4,5,11.

Immunohistochemically, CD117 was the most useful antibody,
being strong diffuse positive in 70%. We have limited experience
with DOG1 (Discovered on GIST-1) since we acquired this anti-
body only in 2016. DOG1 IHC done on paraffin blocks retrieved
demonstrated diffuse positivity in 100% of the cases in which it
was done. We intend to use DOG1 in all future cases as this anti-
body has proved to be a very sensitive marker for GISTs. Published
Western literature shows that CD117 positivity is seen in 95% (gas-
tric) to 98% (small intestinal) GISTs. It has been seen that most

spindle cell GISTs shown positivity for CD347,11. A study from China
showed CD117 positivity in 94.5%10.

Around 10% cases in our series were diagnosed as extra gas-
trointestinal GISTs (EGISTs). While EGISTs definitely represent
bona fide and true GISTs, and demonstrate CD117 immunohis-
tochemical expression as well as GIST-specific KIT mutations, their
incidence in most series is extremely low, around 1%11. The current
thinking is that most of the cases of so called EGISTs are actually
detachments or metastases from GISTs of primary GIT origin11.
Accurate surgical details or radiological films are not available in
many cases. Therefore, many of the so called EGISTs could actu-
ally represent involvement of retroperitoneum, omentum, mesen-
tery etc by gastrointestinal stromal tumors. Studies have looked for
parameters that can clearly identify bona fide EGISTs. Matrix
metalloproteinases (MMPs), which are molecules that are impli-
cated in metastasis by various malignant tumors, have been investi-
gated for their role in contributing to the ability of EGISTs to me-
tastasize. However, we have not carried out this in the present study.

The evaluation of prognosis is essential in GIST. Every GIST
carries a risk and potential for malignant behavior and there is in-
creasing reluctance to label any GIST as benign. However, this risk
varies from very low to very high7,11. Earlier studies showed that
about 50% primary localized GISTs relapsed within the first five
years (local recurrence within the peritoneal cavity or liver me-
tastases) while a much greater percentage of GISTs relapsed within
ten years, and that if relapse occurred, prognosis was almost invari-
ably poor15,16. It is not practically possible to divide GISTs into be-
nign or malignant categories based on morphology alone and the
emphasis shifted to determining criteria which could assess the risk
of GISTs to behave in a malignant fashion. Several schemes were
developed to define criteria which can stratify the risk of malignant
behavior and by which GISTs can be assigned to definite risk cat-
egories (low, intermediate, high) or groups11,15,17. Tumor size and
number of mitoses per 50/HPFs emerged as the major criteria. It
also became clear that location was extremely important, with non-
gastric GISTs harboring a much higher risk for malignant behavior
compared to gastric GISTs of comparable size and mitotic activ-
ity9,11. Other histologic factors including cellularity, coagulative
necrosis, mucosal invasion etc have been suggested9,11. Currently,
the risk stratification is based on the consensus proposal17 and the
risk prediction algorithm11. In a recent study from Turkey which
looked at 249 cases, 47% cases belonged to the high risk category18.
Other recent studies from Asia have also risk stratified GISTs based
on the above criteria.

Using the elaborate algorithm, developed by Miettinen and
Lasota11, all the gastric GISTs in our study were assigned low risk
(Group 3a). Based on Miettinen and Lasota�s proposal11, 40% small
intestinal GISTs in our study were assigned group 2 (low risk),
20% were assigned group 3a (moderate risk) and the remaining
40% were assigned high risk for disease progression in jejunal and
ileal GISTs.

The primary treatment of GISTs is surgical excision with ad-
equate negative tumor margins. All patients in our series under-
went resection. All the patients who underwent treatment by sur-
gery and Imatinib have not reported any recurrences or metastatic
disease.  Although surgical excision is the mainstay of therapy for
GISTs, targeted therapy with Imatinib mesylate (Gleevec) which
binds to KIT and inhibits intracellular signaling, has shown spec-
tacular results especially in patients with unresectable, recurrent
and even metastatic tumors. Adjuvant treatment is recommended if
the chances of recurrence are greater ie, large tumor size, location
other than gastric, high mitotic rate etc. Treatment is recommended
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for at least a year after surgery, while for tumors which are highly
likely to recur, treatment is recommended for up to three years after
surgery. Newer drugs, such as Sunitinib are also coming up and
may be effective in patients who become resistant to Gleevec. The
role of surgery in patients with recurrent or metastatic GISTs who
were responding to Imatinib is currently a subject for additional
research.

To summarize, our series of 11 cases show that the demographic
features and clinical presentation are similar to that of other similar
studies. The prevalence of Jejunal and Ileal GISTs are more com-
mon in the present series, in contrast to a Gastric location being the
most common site in several other studies. The histomorphology,
Immunohistochemical features and responses to treatment were simi-
lar to what has been described by various similar series.

REFERENCES

1 Rubin BP — Gastrointestinal stromal tumors: an update. His-
topathology 2006; 48: 83-96.

2 Liegl-Atzwanger B, Fletcher JA, Fletcher CD — Gastrointesti-
nal stromal tumors. Virchows Arch 2010; 456: 111-27.

3 Nilsson B, Bumming P, Meis-Kindblom JM — Gastrointestinal
stromal tumors: the incidence, prevalence, clinical course, and
prognostication in the preimatinibmesylate era-a population-
based study in Western Sweden. Cancer 2005; 103: 821-9.

4 Miettinen M, Fletcher CDM, Kindblom LG — Mesenchymal
tumors of the stomach. Bosman FT, Carneiro F, Hruban RH,
Theise ND editors- WHO classification of tumors of the diges-
tive system 2010; IARC, Lyon, France, 74-9.

5 Heinrich MC, Rubin BP, Longley BJ — Biology and genetic
aspects of gastrointestinal stromal tumors: KIT activation and
cytogenetic alterations. Hum Pathol 2002; 33: 484-95.

6 Hornick JL, Fletcher CD — The significance of KIT (CD117) in
gastrointestinal stromal tumors. Int J Surg Pathol 2004; 12:
93-7.

7 Coindre JM, Emile JF, Monges G — Gastrointestinal stromal
tumors: definition, histological, immunohistochemical, and
molecular features, and diagnostic strategy. Ann Pathol 2005;

25: 358-85.
8 Zhang Y, Cao H, Wang M — Analysis of clinicopathology and

prognosis in 181 patients with gastrointestinal stromal tumors.
Zhonghua Wei Chang WaiKeZaZhi 2009; 12: 150-4.

9 Tryggvason G, Gislason HG, Magnusson MK — Gastrointes-
tinal stromal tumors in Iceland, 1990-2003: the Icelandic GIST
study: a population-based incidence and pathologic risk strati-
fication study. Int J Cancer 2005; 117: 289-93.

10 Cao H, Zhang Y, Wang M — Prognostic analysis of patients
with gastrointestinal stromal tumors: a single unit experience
with surgical treatment of primary disease. Chin Med J 2010;
123: 131-6.

11 Miettinen M, Lasota J — Gastrointestinal stromal tumors: pa-
thology and prognosis at different sites. Semin Diagn Pathol
2006; 23: 70-83.

12 Miettinen M, Fletcher CDM, Kindblom LG —
Mesenchymaltumors of the small intestine. In Bosman FT,
Carneiro F, Hruban RH, Theise ND eds. WHO classification of
tumors of the digestive system 2010; IARC, Lyon, France, 115-
16

13 Miettinen M, Fletcher CDM, Kindblom LG — Mesenchymal
tumors of the Colon and Rectum. In Bosman FT, Carneiro F,
Hruban RH, Theise ND eds. WHO classification of tumors of
the digestive system 2010; IARC, Lyon, France, 181-2

14 Rosai J — GIST: An Update. International Journal of Surgical
Pathology  2003; 11: 177-86.

15 Franquemont DW — Differentiation and risk assessment of
gastrointestinal stromal tumors. Am J Clin Pathol 1995; 103:
41-7.

16 Emory TS, Sobin LH, Lukes L, Lee DH, O'Leary TJ — Prog-
nosis of gastrointestinal smooth-muscle (stromal) tumors: De-
pendence on anatomic site. Am J Surg Pathol 1999; 23: 82-7.

17 Fletcher CDM, Berman JJ, Corless C, Gorstein JF, Lasota J,
Longley BJ, et al — Diagnosis of gastrointestinal stromal tu-
mors: a consensus approach. Int J Surg Pathol  2002; 10: 81-8.

18 Selcukbiricik F, Yalcin S, Tural D, Erdamar S, Demir G, Dogusoy
G, et al — Gastrointestinal Stromal Tumors in Turkey: Experi-
ences from 3 Centres. Onkologie 2013; 36: 18-24.

JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, VOL 117, NO 1, JANUARY, 2019    |    35


