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Abstract
Background and Objectives: Gastrointestinal stromal tumours (GIST) are the most common
mesenchymal tumours of the gastrointestinal tract arising from the interstitial cells of Cajal with an
increasing incidence. It can occur anywhere from the esophagus to the anus. It has a few works of literature
to its credit in India. Hence we conducted the study to evaluate the epidemiology, clinical and
histopathological findings, management and survival pattern of gastrointestinal stromal tumours treated in
our surgical setup.
Methods and Methodology: A retrospective cross-sectional study conducted at the department of general
surgery/ surgical oncology between 2011 and 2016. Data were collected according to demographic
characteristics, clinical pattern, investigations, treatment and therapeutic variable and was analysed and
reviewed.
Results: On analysing, we found that among 32 patients diagnosed with GIST had a median age of 56.5
years and a sex ratio of 1.4:1.Non-specific abdominal pain was the most common symptom.18 of the
tumours was found in the stomach, 11 in the small bowel and 2 in the rectum and 1 in the colon. All were
confirmed by the positivity of CD 117. All underwent surgical resection with adjuvant Imatinib. The
overall survival was 71% in one year.
Conclusion: The size of the tumour and the mitotic index were identified as the prognostic factors. GISTs
managed by aiming to complete surgical resection combined with targeted chemotherapy had a good
prognosis.
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Introduction
Gastrointestinal Stromal Tumour (GIST) is the most common mesenchymal tumours originating
in the gastrointestinal tract. Approximately 5,000 new cases get diagnosed each year with an
increasing prevalence [1]. It is a rare type of sarcoma accounting for less than 1% of all
gastrointestinal tumors [2]. They can be benign or malignant in nature and forms a distinct
histopathological group of intestinal neoplasms of mesenchymal origin. Historically, these
lesions were classified as leiomyomas or leiomyosarcomas. They arise either from Interstitial
cells of Cajal (ICC) or from less differentiated stem cells/precursor cells that can develop into
ICC. These are primarily caused by gain-of-function mutations in KIT or platelet-derived growth
factor receptor alpha (PDGFRA) genes with characteristic morphology [3]. The diagnosis of
GIST is by histology but confirmed by immuno-histochemical (IHC) staining [4]. The most
important IHC staining method is c-Kit (CD117). Others are CD 34, DOG1 (discovered on
GIST). It can occur anywhere from the oesophagus to the anus. Most commonly occur in the
stomach (60%) or small intestine (30%) and rarely in extra-gastrointestinal locations such as the
omentum, mesentery, pelvis, rectum and retroperitoneum [5]. It can occur anywhere from the
esophagus to the anus. GIST being uncommon has a few works of literature to its credit in India.
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Aims and Objectives
To evaluate the epidemiology, clinical and histopathological findings, management and survival
pattern of gastrointestinal stromal tumours treated in our surgical setup.
Methods and Methodology
A retrospective cross-sectional study was conducted of patients treated for GIST between 2011
and 2016. Institutional ethical clearance was sought before conducting this study.
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Data were collected according to demographic characteristics,
clinical patterns, relevant investigations, intra-operative
findings. All these cases were confirmed by the positivity of CD
117. These patients were followed up for about 1 year. Data
were analysed using descriptive statistics, multivariate analyses,
X2 –test, log-rank analyses, and cox regression models.
Results
Among 32 patients who were diagnosed to have GIST, the
median age was found to be 56.5yrs (range 32–79) (Fig 1). Out
of which, 19 (59.38%) were male and 13 (40.62%) were female
with the sex ratio of 1.4:1.
Non-specific abdominal pain or abdominal discomfort was the
most common presentation followed by gastrointestinal bleed
and vomiting (Fig. 1). The most common site of the tumour was
found to be stomach with small intestine being next (Fig. 2). The
mean tumour size was 10.9 cm (range 4–30 cms).

Fig 1: Clinical presentation

Fig 2: Site of tumour

All 32 patients underwent surgical resection. The specimen was
sent for histopathological examination. All indicative cases were
positive for CD 117. They were put on Imatinib 400mg once
daily. These cases were followed up for 1 year and were found
to have an overall disease-free survival of 71%. The recurrence
was seen in 9 of the patients with larger tumour sizes with a high
mitotic rate and it was in the form of hepatic and peritoneal
recurrence.
Discussion
Gastrointestinal Stromal Tumours represent the most common
mesenchymal neoplasms of the GIT with an annual overall

incidence of 14.5 per million people and they form 0.1%-3.0%
of gastrointestinal malignant tumours [6, 7]. Historically, GISTs
were considered to be originating from smooth muscle and was
named as ‘gastric leiomyosarcomas’. But with the advent of
electron microscopy and immune-histochemistry, it was
demonstrated that they differ from leiomyosarcomas, and then
termed it as GISTs [8]. They arise either from Interstitial cells of
Cajal (ICC) or from less differentiated stem cells/precursor cells
that can develop into ICC.They are primarily caused by gain-offunction mutations in KIT (80-85%)or platelet-derived growth
factor receptor alpha (PDGFRA; 5%-7%) genes [3]. In our study,
the mean age at diagnosis is 56.5 years, similar findings were
observed in a study conducted by Lakshmiaiah et al. [2] There is
usually no predilection for either gender but some series suggest
a slight male predominance [9] as was seen in our study too.
GISTs can develop anywhere along the Gastrointestinal tract
from the esophagus to the rectum; however, stomach (60%) and
small intestine (30%) are the most common locations for GIST.
Only 10% of GISTs are found in the esophagus, mesentery,
omentum, colon or rectum [5]. The most frequent clinical
manifestations are occult gastrointestinal bleeding, fatigue due
to anemia, anorexia, vomiting, dyspepsia, a palpable mass and
mild abdominal pain [7]. GISTs with indolent (low-risk)
behaviour are typically found as small submucosal lesions,10
whereas 30% of GISTs exhibit high-risk (malignant) behaviour
such as metastasis and infiltration [1]. The metastasis is
predominantly intra-abdominal- peritoneal and liver metastasis.
Lymph nodal invasion is rare [11].
Computed Tomography (CT) and Magnetic Resonance Imaging
(MRI) are the most frequent diagnostic imaging studies for the
detection and staging of a primary GIST. They demonstrate a
mass lesion, organ invasion and distant metastases.12 GISTs arise
within muscularis propria of the stomach or intestinal wall with
an exophytic growth pattern, which are exhibited as dominant
masses outside the organ of origin. Dominant intramural and
intraluminal masses are less common radiologic manifestations.
Small tumours tend to appear homogeneous whereas larger
tumours (>6 cm) show central areas of necrosis or hemorrhage.13
Endoscopic ultrasound helps in identifying intramural masses, to
evaluate whether mucosal ulceration is due to sarcoma or due to
a non-stromal tumour, and also to assess pancreatic involvement
if any [14] All the patients underwent a CT scan of the abdomen
and pelvis and most of them had exophytic growth from the
organ of origin with necrosis and haemorrhage. The mean
tumour size was 10.9 cm (range 4–30 cms), similar results were
found in the study conducted by Lakshmiaiah et al. [2] All the
patients underwent complete surgical resection, which is the
treatment of choice for localised GISTs.
The pathological diagnosis of GIST is mainly by histology.
There are three different histologic subgroups; spindle cell
GISTs (70%), epithelioid GISTs (20%) and the mixed type
(10%) with spindle and epithelioid cells. But the diagnosis is
confirmed by immune-histochemical (IHC) staining [4]. The
most important IHC staining method is c-Kit (CD117), positive
in 94-98% of cases. Others are CD 34, DOG1 (discovered on
GIST). CD34 is positive in 60%-80% of all GISTs whereas
DOG1 was reported to be positive in 85%-95% of c-Kit–positive
GISTs and 30%-36% of c-Kit–negative GISTs [15]. Detection of
KIT or PDGFRA mutation can also be used to diagnose GIST,
even though they are negative for both c-Kit and DOG1. All 32
of our study cases were positive for CD117.
Generally, recurrences occurred in the liver and peritoneum
within 2 years of surgery, before the introduction of adjuvant
chemotherapy [16]. Hence adjuvant therapy was introducedin
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patients predicted to have a moderate to high risk of recurrence,
to reduce or delay the growth of microscopic tumours after
complete resection of a GIST. Imatinib, a tyrosine kinase
inhibitor (TKI) is widely used for this purpose. It is the
treatment of choice for unresectable and/or metastatic GISTs.
The disease-free survival period has been radically lengthened
with the effective usage of Imatinib treatment, while
conventional chemotherapy and radiotherapy are solely
indicated to Imatinib-resistant cases, as adjuvant or palliative
treatment after surgical resection of primary and recurrent
GISTs [17]. All our patients were put on Imatinib 400 mg once
daily and were followed up for 1 year and were found to have
overall disease-free survival of 71%. The recurrence was seen in
patients with larger tumour size with high mitotic rate and
spillage /incomplete resection.
Limitations of our study included the lack of long term follow
up.
Conclusion
The size of the tumour and the mitotic index were identified as
the prognostic factors. GISTs managed by aiming complete
surgical resection combined with targeted chemotherapy had a
good prognosis.
Reference
1. Miettinen M, Lasota J. Gastrointestinal stromal tumors
definition, clinical, histological, immunohistochemical, and
molecular genetic features and differential diagnosis.
Virchows Arch. 2001;438:1-12.
2. Lakshmaiah KC, Suresh TM, Babu G, Babu S, Purohit S,
Guruprasad B et al. Gastrointestinal stromal tumors: A
single institute experience from South India. Clinical
Cancer Investigation Journal. 2014;3(1):62.
3. Heinrich MC, Corless CL, Demetri GD, Blanke CD, Von
Mehren M, Joensuu H et al. Kinase mutations and imatinib
response in patients with metastatic gastrointestinal stromal
tumor. J Clin Oncol. 2003;21:4342-9.
4. Fletcher CD, Berman JJ, Corless C, Gorstein F, Lasota J,
Longley BJ et al. Diagnosis of gastrointestinal stromal
tumors: a consensus approach. Hum Pathol. 2002;33:45965.
5. Kim KM, Kang DW, Moon WS, Park JB, Park CK, Sohn
JH et al. Gastrointestinal stromal tumors in Koreans: it's
incidence
and
the
clinical,
pathologic
and
immunohistochemical findings. J Korean Med Sci.
2005;20:977-84.
6. Nilsson B, Bümming P, Meis‐Kindblom JM, Odén A,
Dortok A, Gustavsson B et al. Gastrointestinal stromal
tumors: the incidence, prevalence, clinical course, and
prognostication in the preimatinib mesylate era: a
population‐based study in western Sweden. Cancer.
2005;103(4):821-9.
7. Nishida T, Hirota S. Invited Reviews-Biological and
clinical review of stromal tumors in the gastrointestinal
tract. Histology and histopathology. 2000;15(4):1293-302.
8. Mazur MT, Clark HB. Gastric stromal tumors. Reappraisal
of histogenesis. Am J Surg Pathol 1983;7:507-19.
9. Goettsch WG, Bos SD, Breekveldt-Postma N, Casparie M,
Herings RM, Hogendoorn PC. Incidence of gastrointestinal
stromal tumours is underestimated: results of a nation-wide
study. Eur J Cancer. 2005;41:2868-2872.
10. Beham AW, Schaefer IM, Schüler P, Cameron S, Ghadimi
BM. Gastrointestinal stromal tumors. Int J Colorectal
Dis. 2012;27:689-700.

11. Clary BM, DeMatteo RP, Lewis JJ, Leung D, Brennan MF.
Gastrointestinal stromal tumors and leiomyosarcoma of the
abdomen and retroperitoneum: a clinical comparison.
Annals of surgical oncology. 2001;8(4):290-9.
12. Lau S, Tam K, Kam CK, Lui CY, Siu CW, Lam HS et al.
Imaging of gastrointestinal stromal tumour (GIST). Clinical
radiology. 2004;59(6):487-98.
13. Burkill GJ, Badran M, Al-Muderis O, Meirion Thomas J,
Judson IR, Fisher C et al. Malignant gastrointestinal stromal
tumor: distribution, imaging features, and pattern of
metastatic spread. Radiology. 2003;226(2):527-32.
14. Yao KA, Talamonti MS, Langella RL, Schindler NM, Rao
S, Small Jr W et al. Primary gastrointestinal sarcomas:
analysis of prognostic factors and results of surgical
management. Surgery. 2000;128(4):604-12.
15. Liegl B, Hornick JL, Corless CL, Fletcher CD. Monoclonal
antibody DOG1.1 shows higher sensitivity than KIT in the
diagnosis of gastrointestinal stromal tumors, including
unusual subtypes. Am J Surg Pathol. 2009;33:437-46.
16. DeMatteo RP, Lewis JJ, Leung D, Mudan SS, Woodruff
JM, Brennan MF. Two hundred gastrointestinal stromal
tumors: recurrence patterns and prognostic factors for
survival. Ann Surg. 2000;231:51-8.
17. Cao H, Zhang Y, Wang M, Shen DP, Sheng ZY, Ni XZ, et
al. Prognostic analysis of patients with gastrointestinal
stromal tumors: a single unit experience with surgical
treatment of primary disease. Chin Med J (Engl).
2010;123(2):131-6.

~ 23 ~

