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INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are the most common
mesenchymal neoplasms of the gastrointestinal tract. The term
gastrointestinal stromal tumor defines a unique group of
mesenchymal neoplasms that are distinct from true smooth
muscle and neural tumors. The histogenesis of GISTs has been
debated for over 50 years '

Older medical literature referred to these tumors as smooth
muscle tumors, leiomyomas, leiomyosarcomas,
epithelioidleiomyosarcomas, and leiomyoblastomas because
these tumors were believed to originate from the smooth
muscle layers of the wall of the gastrointestinal tract. This
variable nomenclature has led to considerable diagnostic
confusion and is indicative of the diverse radiologic and
histologic manifestations of mesenchymal neoplasms”

The histological origin of the tumour has been suggested to be
the interstitial cells of Kajal because of its expression of ckit
and or CD34. Series of HPE criteria have been reported to
predict the malignant potential of these tumours but their
conclusion varied. It was reported that the prognostic of gist
correlated with mitotic count, tumour size, tumour cellularity,
necrosis, anatomical location, invasive growth and expression
of ki-67 and PCNA index’

GISTs are the most common and may occur from the
esophagus to the anus. They may also occur primarily in the
omentum, mesentery, and retroperitoneum

As a result, GISTs have a wide spectrum of radiologic
appearances. This study summarizes the current literature and
our recent experience with 42 cases of GIST (gastric, small
intestinal, large bowel, from the small bowel mesentery)

Histological criteria have not been well established to predict
the malignant potential of GIST. So far pathologists have
investigated a series of factors in GIST in trying to predict the
prognosis accurately. Among these mitotic count has been
emphasized. The cut off of mitotic index has been used in the
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older literqature as > 2/50 hpf or >5/50 hpf for distinguishing
benign and maligant cases and they are available for majority
of GIST’

REVIEW OF LITERATURE

Armed Forces Institute of Pathology (AFIP) criteria

(Miettinen's criteria)

The criteria presented by Miettinen ez al® were based on a large
series comprising more than 2.000 GISTs from different
anatomic sites along the Gl tract with long-term follow-up.
This risk system is distinguished from the NIH system by
taking the anatomic site of the tumor into consideration.
Initially defining 8 prognostic subgroups based on size and
mitotic count, Miettinen et a/ used in addition the anatomic site
to separate four risk groups (very low, low, moderate and high
risk) similar to the 4 risk groups in the NIH system with
addition of a new group of “benign tumors” that carry no risk
of malignancy. Being based on real data the AFIP system has
the advantage of delivering numerically calculated risk of
tumor relapse and/ or progression, thus enabling clinicians to
make solid therapeutic decisions more reliably. The prognostic
significance of anatomic site was confirmed in other studies as
well [15]. The single major drawback in the eye of some
clinicians and/ or general pathologists is the presumable
complexity of the AFIP system being composed of 8
prognostic subgroups and that the excessive subdivision of the
different subgroups might reduce the prognostic sensitivity and
specificity of recurrence DeMatteo et al’ (2008) evaluated data
for 127 patients with primary GIST and confirmed the AFIP
finding that tumor site (anatomical location) is an independent
prognostic factor, along with tumor size and mitotic rate.

Goh er al %(2008) applied the NIH/Fletcher risk criteria (Table
2), a modification of the NIH/Fletcher scheme, and the
Miettinen and Lasota / AFIP criteria (Table 3) to the records
for all the GIST patients treated in one hospital over many
years. The Miettinen and Lasota / AFIP criteria proved
superior in predicting patient outcome. Goh et a/ did note that
there is a wide spread of recurrence rates within the AFIP high-
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risk group. Goh et al demonsrated that it is useful for patient
outcome prediction to add a "very high risk" group with tumor
size > 10 cm and mitotic count > 5 per 50 HPFs. That is to say,
for patients with mitotic counts >5 per 50 HPFs, those with
tumors between 5 and 10 cm had fewer recurrences than those
with tumor size >10 cm.

MATERIALS AND METHODS

Objective: Aim of the study was to establish any helpful and
reproducible parametrs to indicate malignant potential and be
used practically and objectively in the risk of malignant
potential diagnosis of GIST.

This is a prospective study done on 42 patients who were
suspected to have abdominal mass on ultrasound and was
referred for CT scan of the abdomen to the Department of
Radio Diagnosis at our hospital. The study was conducted for a
period of lyear starting from December 2014 to December
2015. Ethical clearance was taken from the institutional ethical
committee.

Inclusion criteria: All patients with clinically suspected mass
or intestinal obstruction, who are referred to our department
for abdominal CT scan for evaluation of obstruction and whose
follow up regarding surgical or conservative management is
available.

Exclusion criteria: Patients in whom either CECT could not be
performed or for whom follow up was not available

Imaging Protocol: CT examinations were done on GE Bright
Speed multidetector 16 slice CT.

Contrast was administered using bolus tracking technique. All
patients were given intravenous contrast agent, 80-100 ml of
iodinated water-soluble non-ionic contrast medium (1-1.5ml/kg
wt.), by a power injector. Inj. Ultravist or Omnipaque (300
mg/ml) is used as the iodinated contrast for intravenous
injection.

Intravenous contrast injection is set at 3-4 ml/sec.
Plain and contrast images were acquired at Smm thickness and
Smm intervals. Thin reconstructions to 1.25 mm thickness were
obtained and axial, coronal and sagittal reformatted images
were studied.

Ct criteria used included the study of tumours under the
following headings necrosis, haemorrhage, ulceration,
calcifications etc

Involvement of the adjacent in the form of: Metastasis,
Lymphnode encasement, ascites, peritoneal deposits,
Exophyticvsendophytic component

CT findings were correlated with HPE — classification of
spindle cells and mitotic activity and Immunohisto chemistry to
prove GIST.

No mitosis group, low mitosis group and high mitosis group
were defined depending on mitotic rates as described
previously

OBSERVATIONS AND RESULTS

42 patients were selected from cases of tumours previously
diagnosed as leiomyoma, leiomyoblastoma and

leiomyosarcoma in the time period. All specimens were from
patients who underwent complete surgical excision without
record of positive margin. Clinical information including
tumour size was obtained from surgical and pathological
records. Tumours that developed recurrence or metastasis were
judged as malignant. Tumours with peripheral invasive growrth
microscopically were also diagnosedas malignant. The other
cases without the above evidence of malignancy were classified
as benign in the study although there is still a chance of
malignancy in this group.

42 CT examinations of abdominal tumour like masses were
studied of which 36 were proven by biopsy and immunohisto
chemistry. 6 cases were deferred from surgery (16% managed
conservatively) and 4 cases were not proven. The mean age of
presentation of male patients was 55.4+/- 10.3 years while that
of females was almost a decade later (mean=65.8+/- 9.6 years)

Graph 1 Representation of sex distribution of sample cases(n=42).

Graph 2 Representation of the various sites of occurrence of sample
cases (n=42)

Among the studied cases. The sites of occurrence were broadly
classified into 4 subsites stomach, small bowel, large bowel
and mesentery with frequency of occurrence of GIST being
most common in small bowel (35%) followed by
stomach(25%).
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Graph 3 Representation of various presenting complaints of sample case
s(n=42)
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Abdominal pain followed by vomiting was the most common
complaint seen in 45% followed by similar percentage of
jaundice and palpable mass. Acute presentation was seen in
11% of the cases.

Morphologically these lesions were predominantly exophytic
(83%), only 4 were endophytic.

On contrast examination, majority had heterogenous
enhancement (86.4%), being supplied by the major arteries
based on location SMA (47.2%) followed by celiac artery
(34%)

ca colon
8% 0%

Graph4 Representation of histopathology of sample cases (n=42)

On HPE, results were as follows: spindle cell GIST (74.3%),
Non Hodgkins (6%) and carcinoma colon (2.08%).
Immunohisto chemistry was positive in 14 cases (41.7%)

Table 1 Representation of frequency and percentage of
sample cases based on mitotic activity and tumour size.

Mitotic activity Frequency percentage
No mitosis 2.7%
<5/50 hpf 9 25%
>5/50 hpf 17 47.2%
>10/50 9 25%
Tumour size(cm) frequency percentage
<2 1 2.7%
2-5 4 11.1%
>5 14 38.9%
>10 17 47.2%
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Graph 5 Representation of tumour size noticed among sample cases.
Most of the lesions (18) were noted with size greater than 10 cm followed
by greater than 5 cm (12).
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Graph 6 Representation of mitotic count on histopathology among the
sample cases

Majority of the lesions on HPE showed mitotic count >10 hpf
favouring malignant potential. The mitotic count in the range of
5-10 hpf and <5 hpf did not vary much in number.
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Graph 7 Representation of various morphological features in sample
cases

Necrosis was the most common morphological feature seen in
21 cases followed by haemorrhage in 7 cases. Other features
like ulceration and calcification were appreciated in minority of
cases.

Tumour spread and extent
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Graph 8 Representation of various features demonstrating tumour spread
and extent

Among the various imaging features representing tumour
spread and extent in sample cases involvement of vessel was
seen in 41.6% followed by lymphadenopathy in 36%. The least
common feature was peritoneal involvement seen in 16.7%.
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Table 2 Significance of various morphological features
and HPE used in this study

Morphology features p values
Necrosis 0.081
Ulceration 0.075
Haemorrhage 0.67
Metastasis 0.006
Lymphnodes 0.04
Ascites 0.067
Peritoneal deposits 0.004

Morphology features p values
Tumour size >10cm 0.045
Mitotic rate 0.067
Combination of tumour rate and mitotic rate 0.023

Univariate analysis demonstarated that mitotic count,
cellularity, haemorrhage, tumour necrosis and p53
immunostaining were correlated significantly with poor
prognosis. On multivariate analysis IHC and cellularity were
significant independent prognostic factors, however we failed
to obtain a sig p value to indicate a mitotic count a s an
independent variable. This was probably due to limited sample
size and inclusion of cases that had surgical interventions due
to obstructive features. Mitotic count and IHC markers could
not be attained for all the sample cases.

Summary

In this study we tried to classify the various morphological
features in the presentations of GIST on CT and classify them
as benign or malignant based on mitotic count as gold standard.
However we were not able to achieve a significant correlation
between malignant potential and increased mitotic count. We
concluded that given potential for mitotic count in staging
GIST and its prognosis according to various literature cited, a
similar study can be continued to see its longterm outcome.
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