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Abstract

GISTs (Gastrointestinal Stromal Tumors) are the most frequently encountered mesenchymal tumor of the gastrointestinal
tract. Gastrointestinal stromal tumors have been recognized as a biologically distinctive tumor type, different from smooth
muscle and neural tumors of the gastrointestinal tract (GIT). GISTs present 0.1%-3.0% of gastrointestinal malignant tumors.
The goals in treating patients with GIST are to maximize the chance of cure, minimize recurrence. A multidisciplinary approach
to patients with GISTs is necessary to optimize the timing of medical and surgical therapy as they have unpredictable behavior.
Also long term follow up is essential for all patients, independent of their benign or malignant characteristics.

This review highlight on clinical, diagnostic imaging, histopatholpgical, immunohistochemical ,new markers and management

modalities for Gastrointestinal Stromal Tumors (GISTs) and Extragastrointestinal stromal tumors (E-GISTs).
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Introduction

Gastrointestinal stromal tumors (GISTs) originate from
interstitial cells of Cajal (ICC), which are pacemaker cells that
control gastrointestinal track (GIT) peristalsis. GIST occurs
throughout the GI tract, from the esophagus to the anus,
whereas Extra Gastrointestinal stromal tumors (EGISTs) are
tumour without any connection with the intestinal wall.

Miettinen, et al. first defined soft tissue tumors, which
originate outside of the GIT and present clinic pathological
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features and molecular characteristics similar to those of
GISTs, as EGISTs [1]. GISTs are defined as morphologically
spindle cell, epithelioid or occasionally pleomorphic
mesenchymal tumors originated from the intestinal cells of
Cajal/related stem cells that usually express C- Kit (CD - 177)
protein in 95 % of the cases regardless of the site of origin,
histological appearance and biological behavior. Kindblom
and associates in 1998 described the interstitial cells of
Cajal are mesenchymal tumors of the gastrointestinal tract
and have found to have c¢-KIT mutations and KIT (CD117)
expression [2]. Recently PDGFRA mutations, SDH alterations,
and other drive mutations were identified. Various protein
markers such as DOG1, PKCO were found to be expressed in
GISTs which might help clinicians diagnose CD117negative
GISTs [3].
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Gastrointestinal stromal tumors (GISTs) are uncommon
are a heterogeneous group of tumors originate from
interstitial cells of Cajal (GI pacemaker) or more primitive
stem cells from which both Cajal cells and smooth muscle
cells . GISTs accounts for 0.1% to 3% of all gastrointestinal
neoplasm. These tumors are composed of either spindled or
epithelioid cells that have distinctive histologic appearances
and clinical behaviours in different portions of the
gastrointestinal tract.

On location of tumors GISTs are of either Gastrointestinal
or Extragastrointestinal. The GIST are predominantly found
in stomach (60-70%) followed by ileum and jejunum (25-
30%), colon and rectum (5-15%), duodenum (5%) and
esophagus (2%) [4]. The stromal tumors arising outside the
gastrointestinal tract are extremely rare .GISTs rarely (about
5%) arises within the abdominal cavity without an apparent
connection to the GI tract, these are known as Extra-GISTs
(EGISTs). For these the metastasis should be carefully ruled
out. The various sites for EGISTs are mesentery, omentum,
peritoneum, gall bladder, liver, pancreas, spleen, mesocolon,
mediastinum and in the pelvis [5-7]. Approximately 80%
of EGISTs are located in the omentum or mesentery. The
multifocal presentation of the malignant EGISTs has been
reported. The E-GISTs are cytologically and histologically
similar to GISTs but usually behave more aggressively, with
high metastatic potential and a high recurrence rate.

Clinically about 35% are detected incidentally, while
large tumour present as vague abdominal discomfort or pain
(20-50%), acute or chronic Gl bleeding, intestinal obstruction
(20%) or altered bowel habits, and rarely perforation
with peritonitis [8-10]. Spontaneous rupture is very rare
manifestation of a GIST. We had a case of malignant GIST of
sigmoid colon with perforation and peritonitis. EGISTs lack
mucosal involvement and are therefore often asymptomatic
as compared to GISTs.

The occurrence of GISTs ranging from small benign
nodules to malignant tumors in all sites. Histopathologically
characteristics pattern is spindle cell type (70%) appearing
as fusiform cells in intersecting whorls. While other patterns
seen are epithelioid type (20%) appearing as rounded cells
in a nested pattern ,mixed pattern are noted in 10% of cases
[11]. Associated changes of myxoid, chondroid, hyalinized
blood vessel walls, calcification, necrosis is frequently noted.
Histopathological morphology, immune phenotype and
molecular characteristics of EGIST are similar to GISTs.

On histomorphological features differential diagnosis
of GIST include desmoid fibromatosis, leiomyoma/sarcoma,
schwannoma, intra-abdominal fibromatosis, paragangliomas,
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inflammatory myofibroblastic tumor, inflammatory fibroid
polyp, myxofibrosarcoma, solitary fibrous tumor, synovial
sarcoma [12,13].

GISTs on imaging techniques -abdominal ultrasound,
CT enterography, magnetic resonance imaging, and positron
emission transverse tomography are identify for its site,
invasion, tumor metastasis or complication like perforation.

The most important cut-offs as indicators of aggressive
clinical behavior were tumor size of 5 cm and 5 mitoses/50
HPF. The Asian consensus guideline indicated that all GISTs
may have malignant potential [14]. Recently new group of
GIST was added is “SDH -succinate dehydrogenase-resistant
GIST".

In general the diagnosis is based on characteristic
histological findings and expression of transmembrane
receptor tyrosine kinase protein (CD 117) derived from
activated c-kit gene. It makes the KIT to be a very specific
and sensitive marker in the differentiating GIST from other
mesenchyma tumors in the GI tract. The [HC plays a key role
in the final diagnosis of GIST. Inmunohistochemically GISTs
uniformly express CD117 (95%), CD 34(70%) and SMA (30-
40%).The 5% of tumors are positive for PDGFR mutation
[15]. These are key to effective therapeutic intervention of
GISTs. New markers DOG1 and PKC-theta are expressed in
KIT negative cases [16].

The entity micro-GISTs (tumor < 1 cm) have low or
no mitotic activity and have little clinical significance.
Cytogenetically mutation of KIT or PDGFRA occurs in micro
GIST (1-10mm [17].

Currently tumor less than or equal to 2 cm or with
less than 5 mitosis per 50 HPF are thought to have lower
malignant and metastatic potential. GIST with larger size
(>10 cm in diameter) or with mitotic count >10/ 50 HPF and
GIST with diameter > 5 cm and 5 mitotic figure/ 50 HPF are
considered at high risk for recurrence as modified Armed
Forces Institute of Pathology risk criteria [18].

The tumor size, mitotic count and site determine the
risk assessment, prognostic factor and when adjuvant drug
therapy is required. The revised NIH criteria was based on
Joensuu’s proposal for modification based on nongastric
tumors (2.1-5 cm + >5 mitoses per 50 HPF or 5.1-10 cm +
<5/50 HPF) and tumor rupture have high-risk category [19].

The gold standard treatment of GISTs is surgical
resection. Specific therapy targeting the kit receptor with
Imatinib has resulted in improved prognosis for patients
with unresectable, metastatic and recurrent disease
[20]. GIST presented with perforation and peritonitis is
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extremely rare phenomenon. Tyrosine kinase inhibitor (TKI)
therapy benefits the substantial improvements in survival,
both for patients with localized GIST and those with advanced
disease. Advanced GIST but have no or limited efficacy in
patients with the PDGFRA D842V mutation or patients with
GIST lacking KIT and PDGFRA mutations [21]. EGIST patients
present at early age, relatively larger tumors and a poorer
prognosis as compared with GIST.

The accurately molecular diagnosis of GISTs guides
clinicians to precision medicine and provides optimal
treatment for the patients with GISTs. Imatinib mesylate,
sunitinib and regorafenib are selective tyrosine kinase
receptor inhibitor (TKI), are used as an adjuvant or
neoadjuvant therapy. These improved the morbidity and
mortality associated with GISTs. Ponatinib has activity
against BCR-ABL, CD117 exon 11 mutations and PDGFRA.
The favorable prognosis of a GIST is associated with early
histological diagnosis and adequate treatment.

This review highlight on clinical, diagnostic imaging,
histopatholpgical, immunohistochemical, new markers and
management modalities.
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