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ABSTRACT  

The present study included 30 cases of ‘gastrointestinal stromal tumours’. The tumours were classified into “Risk of metastasis” 

categories based on the size and mitotic activity. The tumours were analysed with regard to the patient’s age, sex, site of tumour, 

clinical and morphological features. Age of the patients ranged from 28 to 87 years with a mean age of 54.6 years. There was a 

female preponderance in all the age groups with a male to female ratio of 1:2.3. Based on the size of the tumour and mitotic 

activity expressed per 50 high power fields the tumours were categorized as high risk (70%), intermediate risk (16.67%), low risk 

(6.67%), and very low risk (6.67%).There was a spindle cell predominance (76.8%) among all the cases. Epithelioid cells were 

seen in 36.7% of the cases. Epithelioid cells were more commonly seen in gastric GISTs.  
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INTRODUCTION 

The ways in which spindle cell tumours and 

subsequently epithelioid cell tumours apparently 

arising from stromal and mesenchymal component of 

gastrointestinal (GI) tract have been perceived and 

classified over the past 50 to 60 years has been a 

subject of detailed review.  Use of immunohisto-

chemistry (IHC) in early 1980s showed that many of 

these lesions lacked evidence of smooth muscle 

differentiation which led Mazur and Clark in 1983 to 

introduce generic designation “stromal tumours”. It 

was observed that some stromal tumours of GI tract 

expressed neural crest antigens like S-100 protein and 

neuron specific enolase. Electronmicroscopically 

some cases showed schwannian or neuro axonal 

differentiation. 

In early 1990s there was considerable confusion as to 

the line or lines of differentiation (histogensis) shown 

by these stromal tumours. Some of these stromal 

tumours were truly myogenic (smooth muscle), some 

were neural, some were showing bidirectional 

differentiation and, some had a null phenotype. 

A significant proportion of these lesions of both 

spindle cell and epithelioid type showed CD-34 

positivity. This ubiquitous antigen was promulgated 

as reproducible marker of gastrointestinal stromal 

tumours (GISTs). It was evident over succeeding 

years that no more than 60% to 70% of GISTs 

(almost) are CD34 immunopositive. Schwann cell 

neoplasms and a proportion of smooth muscle 

tumours also showed CD34 positivity (Miettinen, 

Virolainen, Sarloma-Rikala, 1995). 

This led to a somewhat dichotomous approach. First 

approach was to pragmatically lump all mesenchymal 

tumours of GI tract under the heading GIST without 

regard to immunophenotypic differences or perhaps 

noting these differences in passing. The second 

approach was to strictly identify a group of 

mesenchymal tumours that excluded the leiomyomas 
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and schwannomas under the rubric of GIST (Fletcher 

et al, 2002). 

The diagnostic reproducibility was flayed because of 

varying levels of expertise and lack of specific 

diagnostic marker that could reliably identify non 

myogenic and non schwannian stromal tumours. 

Careful morphological examination and 

clinicopathological correlation remain essential for 

excluding mimics and for assessment of likely 

behaviour of this heterogenous group of neoplasms. 

The main aim of the study is to review cases of 

spindle cell and epithelioid cell neoplasms of the GI 

tract and classify them as GIST and Non GIST 

morphologically and also to study the mode of 

clinical presentation of these tumours. 

METHODS 

All the 30 cases reported as spindle cell neoplasms of 

the GI tract, including those arising from the 

mesentery omentum and retroperitoneum from 

January 2000 to June 2005 attending KMC, 

Mangalore were included in this study. The 

specimens consisted of resections and biopsies (Tru-

Cut and Endoscopic). The specimens were fixed in 

10% buffered formalin. The biopsies were entirely 

submitted. Gross features were recorded  

The sampled tissue was routinely processed and 

paraffin embedded. Haemotoxylin and eosin stained 

5micron thick sections were studied under the light 

microscopy. The diagnosis of GIST was done by 

using Masson trichrome stain and Periodic acid 

Schiff stain. The proposed approach for defining risk 

of aggressive behaviour in GISTs (Fletcher et al, 

2002). 

The mitotic count is the most commonly 

used method to assess the proliferative activity of a 

tumour. Mitotic activity correlates with prognosis in 

GISTs. A random procedure of mitotic counting was 

followed. 

Counting of mitoses was started in a randomly 

chosen field close to the edge of the tumour, and then 

a continuous series of high power fields (HPF) were 

subsequently counted. The counting direction was 

more or less parallel to the edge of the tumour. Two 

hundred HPFs were counted and the mitotic count 

expressed as per 50 HPFs (Haque and Dean, 1992).  

RESULTS 

The present study consisted of 30 cases of GISTs. 

The age of the patients ranged from 28 to 87 years 

with a mean of 54.6 years. Majority of cases were 

located in the age group of 41-50 years (30%). Most 

of the patients (80%) were more than 40 years of age 

(Table 1). There was a female preponderance with 

male to female ratio being 1:2.3.There was a female 

predominance in all age groups (Figure 1). 

 

TABLE 1. AGE DISTRIBUTION 

Age Group Total % 

21-30 3 10 

31-40 3 10 

41-50 9 30 

51-60 5 16.67 

61-70 5 16.67 

71-80 4 13.33 

81-90 1 3.33 

Total 30 100 
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Figure 1. Male and female distribution 

 

 

 

TABLE 2. CLINICAL FEATURES 

 

Sr. 

No. 
Clinical Symptoms 

No. 

of 

cases 

%age 

1. 
Mass abdomen & pain 

abdomen 
21 70 

2. Gastrointestinal bleeding 7 23.3 

3. Intestinal obstruction 4 13.3 

4. Bowel disturbance 5 16.6 

5. Dyspepsia 3 10 

6. Dysphagia 3 10 

7. 
Anaemia/Fever/Loss of 

weight/Loss of appetite 
11 36.6 

8. Bladder incontinence 1 3.3 

9. Recurrent disease 2 6.6 

10. Metastatic disease 6 20 

 

Clinically, mass abdomen and pain abdomen were 

the most common symptoms (21 cases), systemic 

symptoms like anaemia, fever, loss of weight and 

loss of appetite were the next common features, seen 

in 11 cases followed by gastrointestinal bleeding 

(upper or lower) in 7 cases. Bowel disturbances in the 

form of constipation and alternating constipation with 

diarrhoea were present in 5 cases. Features of 

intestinal obstruction were present in 4 cases among 

which 3 had intussusceptions. Features of dysphagia 

both for solids and liquids were present in 2 cases. Of 

these 1 patient had oesophageal polyp on endoscopy 

and the other had proliferative growth at 

cricopharynx with an inoperable growth at the 

cardiac end of stomach. Bladder incontinence and 

dysuria were present in one patient. Metastatic 

disease was present in 6 cases, among which two 

were associated with recurrent tumour (Table 2). 
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Figure 2. Categorisation of GISTs based on risk of 

metastasis 

 

 

There was a preponderance of high risk GISTs with 

21 cases (70%), followed by intermediate risk,

cases (16.67%), low risk, 2 cases (6.67%)

low risk 2 cases (6.67%) (Figure 2). 

Among the 7 high risk tumours of the 

stomach 3 had mitotic figures >5/50HPFs and 

another 3 had mitoses >10/50HPFs. In one case 

where only biopsy was available, no mitoses was 

seen. However, it was designated as high risk GIST 

based on mucosal invasion and presence of bony 

metastasis. 

In the small intestine among the 9 high risk 

tumours 4 showed >10 mitoses/50HPFs. Unlike in 

the stomach 5 cases exhibited <5 mitoses/50HPFs 

among which in 2 cases it was <2/50HPFs. Apart 

from the size of the tumours, other features that 

enabled a diagnosis of high risk GIST are as follows: 

1. One was a recurrent and metastatic tumour 2. High 

cellularity, severe atypia, TCN and mucosal invasion 

in 2 cases 3. Presence of metastatic peritoneal 

nodules in one case and 4. Mass adherent to 

surrounding structures with difficulty in surgical 

resection in one case. 

16.67%

6.67%
6.67%

High risk Intermediate risk Low risk
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Categorisation of GISTs based on risk of 

 

There was a preponderance of high risk GISTs with 

21 cases (70%), followed by intermediate risk, 5 

cases (6.67%) and very 

Among the 7 high risk tumours of the 

stomach 3 had mitotic figures >5/50HPFs and 

another 3 had mitoses >10/50HPFs. In one case 

where only biopsy was available, no mitoses was 

designated as high risk GIST 

based on mucosal invasion and presence of bony 

In the small intestine among the 9 high risk 

tumours 4 showed >10 mitoses/50HPFs. Unlike in 

the stomach 5 cases exhibited <5 mitoses/50HPFs 

as <2/50HPFs. Apart 

from the size of the tumours, other features that 

enabled a diagnosis of high risk GIST are as follows: 

tatic tumour 2. High 

cellularity, severe atypia, TCN and mucosal invasion 

metastatic peritoneal 

nodules in one case and 4. Mass adherent to 

surrounding structures with difficulty in surgical 

TABLE 3. CELL TYPES IN GISTS AT ALL 

SITES 

 

Site 

Spindle 

cell 

N (%) 

Epithelioid 

cell (pure)

N (%) 

Oeso-

phagus 
2(6.7) - 

Stomach 5(16.7) 1(3.3) 

Intestine 14(46.7) 1(3.3) 

EG 2(6.7)  

Total % 76.8 6.6 

 

EG – extragastrointestinal 

 

The spindle cell predominated in 76.8% of the cases. 

Epithelioid cells were seen in all sites either mixed or 

focal (36.7%) except oesophagus, but were more 

frequently seen in the stomach (20%)

DISCUSSION 

The tumours of the GI tract which are now 

designated as GIST based on c

recently on PDGFR∝ mutations were described in 

most of the published series in the past as “Smooth 

Muscle Neoplasms”. Only a few recent articles are 

titled as “GIST”. This study is mainly based on 

morphology. Risk categorisation as high risk, 

intermediate risk, low risk and very low risk is based 

on the size and mitotic activity (Fletcher et al, 

2002).The present study included 30 cases of 

‘gastrointestinal stromal tumours’. The tumours were 

classified into “Risk of metastasis” categories based 

on the size and mitotic activity (Fletcher et al, 2002). 

Evans (1985) in his study of 56 cases of smooth 

muscle tumours of the GI tract found that majority of 

the patients (80%) were above the age of 40 years 

with maximum number of cases in the age group of 

69.99%

Very low risk
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TABLE 3. CELL TYPES IN GISTS AT ALL 

Epithelioid 

cell (pure) 

 

Epithelioid cell 

(Mixed/focal) 

N (%) 

- 

5(16.7) 

2(6.7) 

2(6.7) 

30.1 

The spindle cell predominated in 76.8% of the cases. 

were seen in all sites either mixed or 

focal (36.7%) except oesophagus, but were more 

frequently seen in the stomach (20%) (Table 3).  

The tumours of the GI tract which are now 

designated as GIST based on c-KIT and more 

mutations were described in 

most of the published series in the past as “Smooth 

Muscle Neoplasms”. Only a few recent articles are 

titled as “GIST”. This study is mainly based on 

morphology. Risk categorisation as high risk, 

very low risk is based 

on the size and mitotic activity (Fletcher et al, 

2002).The present study included 30 cases of 

‘gastrointestinal stromal tumours’. The tumours were 

classified into “Risk of metastasis” categories based 

ty (Fletcher et al, 2002).  

Evans (1985) in his study of 56 cases of smooth 

muscle tumours of the GI tract found that majority of 

the patients (80%) were above the age of 40 years 

with maximum number of cases in the age group of 
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50 to 59 years. Similarly, in the present study 80% of 

the patients were more than 40 years, but most were 

located in a younger age group (41 to 50 years). The 

age group ranged from 26 to 88 years with a mean of 

64 years in a study of 51 cases by Diamond, Parks 

and Danton (1990). Similarly, in the present study the 

age ranged from 28 to 87 years but, the mean age was 

a decade younger (54.6 years). Shah, Shah and Wani 

(1995) in their study of 33 cases found the age 

ranging from 25 to 75 years with most cases 

occurring in the fourth decade comparable to the 

present study. The mean age was 58 years in a study 

of 200 cases of GIST by DeMatteo et al (2000), 

somewhat comparable to the present study. 

 The male to female ratio (M:F) was 2.7:1 in 

a study by Nada et al (2001) and 2:1 in the series by 

Shah, Shah and Wani (1995). There was a slight male 

predominance in the study by DeMatteo et al (2000). 

Evans (1985) has documented an equal sex incidence 

in all the categories of smooth muscle tumours of the 

GI tract. Unlike in most series, in the present study a 

female preponderance was observed with a M:F of 

1:2.3. Diamond, Parks and Danton (1990) have 

documented a slight female predominance (M:F = 

1:1.12) in their series.  

Miettinen et al (2002) in their review article 

have stated that most mitoses in GISTs are regular. In 

their experience atypical mitoses with tripolar and 

quadripolar shapes were very uncommon in GISTs, 

in contrast to true leiomyosarcomas and 

undifferentiated non GIST sarcomas. In the present 

study some high grade tumours showed the presence 

of atypical mitoses and these probably represent 

leiomyosarcoma or undifferentiated non GIST 

sarcomas. 

Size and mitoses were the two criteria used in this 

study to classify the tumours into risk categories. 

Miettinen et al (2002) in their review article on 

evaluation of malignancy and prognosis of GIST 

have concluded that the clinical behaviour of a GIST 

can be predicted with relative accuracy based on the 

combination of tumour size and mitotic activity. Both 

the criteria should be applied together although some 

small tumours, <5cms with mitotic activity 

<5/50HPFs do metastasize. Significance of size is 

site dependent, specifically gastric tumours tend to be 

less aggressive than intestinal tumours, even those 

>5cms. in size, provided that their mitotic activity is 

no more than 5/50 HPFs. They have also stated that 

GISTs <2cms have negligible mitotic activity 

(usually <5 / 50 HPF). Such tumours are largely 

benign at all sites when completely removed. Evans 

(1985) has stated that malignant gastrointestinal 

smooth muscle tumours had diameters as small as 1 

cm. and maximal mitotic rates as low as one mitotic 

figure per ten high power fields, thus suggesting that 

these parameters cannot be relied upon in the 

differential diagnosis. Ranchod and Kempson (1977) 

were unable to arrive at definitive criteria for 

malignancy. In the present study it was observed that 

HR small intestinal GISTs (5 cases) exhibited <5 

mitoses / 50HPFs. Also 2 among 6 tumours with 

metastasis had fewer mitoses (<5/50HPFs) and 3 

among the 21 HR cases were <5cms in size.  

Spindle cells predominated in GISTs at all 

sites in the present study (60%) with a pure 

epithelioid cell pattern in 6.6% and tumours with 

mixed/focal epithelioid cells constituted 30% of the 

cases. Fletcher et al (2002) have described spindle 

cell type as the most common in GISTs (70%) with 

epithelioid cell type or mixed type consisting of 20 to 

30% of the cases similar to our study. Epithelioid 

cells were seen more frequently seen in the gastric 

tumours. A similar observation is made in the study 
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by Franquemont and Frierson (1992). In the older 

literature the presence of epithelioid cells was 

correlated with benign behaviour. However, in the 

present study all the tumours with epithelioid cells 

belonged to the high risk category. Brainard & 

Goldblum (1997), believed that epithelioid cell 

predominant GISTs in the small intestine behave in a 

malignant fashion. 

CONCLUSION 

Gastrointestinal stromal tumours are a heterogenous 

group of neoplasms. An attempt was made to identify 

morphological features of GISTs to differentiate it 

from true smooth muscle neoplasms. Based on the 

features described in the recent literature it is possible 

to separate GISTs from leiomyomatous tumours 

particularly the HR ones. In the IR and LR category 

the distinction was difficult in the present study. The 

usefulness of Masson trichrome stain is not addressed 

in any of the studies. However, two oesophageal 

tumours were distinctly leiomyomas. A 

morphological separation is possible only with 

experience. Since the treatment is based on 

demonstration of CD 117, it becomes important to 

apply immunohistochemistry for a confirmatory 

diagnosis. Interpretation of the immunohistochemical 

stain has to be done in the light of morphological 

features. An increasing awareness of their 

immunophenotypic, ultrastructural, and genotypic 

features coupled with an evolving understanding of 

their histogenesis is facilitating our ability to identify 

these tumours. It is important to study these tumours 

retrospectively and prospectively to highlight the 

parameters influencing their biological behaviour.  
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