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INTRODUCTION 

Gastrointestinal stromal tumours (GIST) are the most 

common mesenchymal tumours of the gastrointestinal 

tract and account for 1%-3% of primary gastric neoplasms. 

They represent less than 1% of all gastrointestinal tumours 

and approximately 25% of them are malignant.1 Current 

incidence of GISTs is 15-20 per million.2 

These tumours originate in the interstitial cells of Cajal 

(ICCs) which are cells of the autonomic nervous system 

and designated as the pacemaker cells of the 

gastrointestinal tract (GIT). The function of these cells is 

to signal the smooth muscles in the digestive system to 

contract and propel solids and liquid through GIT.2 

Majority of GISTs (60%) occur in the stomach, while 

about 30% are seen in the small intestine. Duodenal and 

rectal GISTs account for about 5% each and oesophageal 

and colonic GISTs are rare.4 These tumours can occur in 

at any age but are rare in people younger than 40. The most 

commonly affected age group is 50-60 years.1 

Histologically, GISTs demonstrate considerable 

morphological overlap with other tumours making it a 

diagnostic challenge. They are typically composed of 

spindle cells; a minor proportion (10-15%) has epithelioid 

features and some show a mixed cell histomorphology.3,4 

The diagnosis of GIST is based on the anatomic location 

of the tumour, histopathology and immunohistochemistry.  

Majority of GISTs have mutation in the c-KIT proto-

oncogene that encodes the CD117 protein, a 

transmembrane tyrosine kinase receptor.2 Platelet derived 

growth factor receptor (PDGFRA) mutations are found in 

about 5% to 10% of sporadic GISTs and C-KIT negative 

cases.4 DOG1 is a transmembrane calcium-activated 

chloride channel protein that is encoded by a gene called 

TMEM16A (TMEM16, FLJ10261, ANO1, ORAOV2, and 

AOS2) and is located on chromosome 11q13.5 The 
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function of DOG1 is to regulate the cholinergic activity of 

gastrointestinal smooth muscle. It also activates 

RAS/RAF/MEK/ERK and the insulin-like growth factor 

(IGF)- dependent signalling pathways.6 Thus, DOG1 plays 

a role in GIST development and progression, regardless of 

KIT and platelet-derived growth factor receptor alpha 

(PDGFRA) activation. DOG1 has been demonstrated to be 

positive in 89% of GISTs, including those that do not have 

CD117 or PDGFRA mutations.7  

Ki-67 is a nuclear protein present in proliferating cells 

during G1, S, G2 and M phases. High Ki67 

immunolabelling is considered as high risk in the risk 

stratification of GISTS. It also indicates a high recurrence 

rate of the tumour.4 

This study was aimed at evaluating histo-morphological 

features of GIST and the expression of DOG1 and KI-67 

in these tumours.  

Materials 

This was a retrospective review done at Saveetha medical 

college, a tertiary care centre and included 11 cases (9 

resected specimens and 2 biopsies) diagnosed as GIST 

during a 5-year study period (July 2015 to October 2020). 

Details were obtained from the case records at the medical 

records division and histo-pathology registers in 

department of pathology. Demographic and clinic-

pathological features [age, gender, risk group, mitotic 

count in 50 high power fields (HPFs), tumour size, tumour 

location, growth pattern, cellularity, nuclear pleomorp-

hism, ulceration, necrosis and cell type] were obtained, 

tabulated, and analysed. Hematoxylin and eosin-stained 

slides perused, and slides were prepared from suitable 

paraffin blocks for performing immunohistochemistry.  

The cases studied were divided into “lower-risk group”, 

“high-risk group” and “intermediate risk group” based on 

tumour size and mitotic count in 50 HPFs.16 Tumour 

diameter was expressed as ≤ 5 cm, 5-10 cm, >10 cm. 

Mitotic count was assessed in 50 HPF and were classified 

as < 5, 5-10, >10. Immunohistochemical staining was done 

according to standard protocols using the primary 

antibodies, DOG1 (Mouse anti human DOG monoclonal 

antibody, Pathinsitu Biotechnologies, DOG1.1) and Ki67 

(Monoclonal mouse anti human Ki67 antibody, DAKO 

M7240). DOG1 staining was evaluated using the Allred 

scoring system i.e., staining intensity and percentage of 

positive cells, with a score being given using both. Staining 

intensity was reported as, 0=negative; 1=weak/ trace;2= 

moderate; 3=strong. The percentage of positive cells were 

given as 0=normal cells; 1=≤1%; 2=1-10%; 3=11-33%; 

4=34-66%; 5=67-100%. The final score was obtained on 

addition of both the above score and was reported as: score 

0=negative, score1-3=weak, score4-6=moderate, score 7-

8=strong. Ki-67 was evaluated in the hot spots by counting 

the total number of positively stained nuclei of the tumour 

cells and the total number of tumour cells in each field. 

The Ki-67 index was given as a percentage i.e., the number 

of positive tumour cells in each HPF/total number of 

tumour cells in that field x 100. Ki-67 positive patients 

were divided into groups as less than 5% positivity, 5-10% 

positivity and >10% positivity. Ki67 >10% positivity was 

indicated as belonging to the high-risk category. 

DOG1 expression and Ki67 labelling were done and 

compared with the histopathological features. SPSS 

version 19 was used to analyse the data. The demographic 

variables were analysed using descriptive statistics.  

CASE SERIES 

Demographic and clinical characteristics 

A total of 11 cases of GIST were studied, and they 

comprised 9 resected specimens and 2 biopsies (Table 1). 

Their age ranged from 17-75 years and mean age was 

56±15.4 years (Table 2). The 4 (44%) cases were male and 

7 (66%) were female (Figure 1). In our series, 4 (36%) 

cases occurred in the stomach, 4(36%) cases in the small 

intestine, 2 (18%) cases in the colon and 1 in the 

retroperitoneum(extra-intestinal). (Figure 2, Table 3) The 

size of the tumours ranged from 1.5 cm to 30 cm with a 

median tumour diameter of 9.06±4.24 cm. In 23% of the 

cases the tumour size was >5-10 cm, in 29% it was >10 cm 

and in 48% it was <5 cm (Figure 3). 

 

Figure 1: Gender wise distribution of GIST cases. 

 

Figure 2: Gross picture of transverse colon GIST. 

In the cases reviewed, most of them had presented with 

symptoms predominantly related to the gastrointestinal 

tract like vague abdominal pain, tightness, bloating, early 

satiety and altered bowel habits lasting over months. 

Along with other prodromal symptoms of cachexia like 

weight loss, loss of appetite and low-grade fever. 

Male

36%
Female

64%

Sex

Male Female
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Table 1: Demographic and pathological characteristics of the 11 GIST cases. 

Age (Years)/ 

sex 
Site Type 

DOG1 expression 

(Intensity, proportion) 

Ki-67 expression 

(%) 

75/F Rectum Spindle cell type Moderate, 75% 7 

62/F Ileum Spindle cell type Moderate, 90% 2 

51/F Gastric Mixed Moderate, 75% Nil 

65/M Gastric Mixed Strong, 70% 10 

67/F Gastric Spindle cell type Mild, 70% 1 

65/F Broad ligament Mixed Moderate, 80% 3 

60/F Gastric Spindle cell type Strong, 80% 28 

59/F Jejuneum Spindle cell type Moderate, 80% 23 

42/M Ileum Spindle cell type Moderate, 90% 1.4 

17/M Transverse colon Epithelioid cell type Mild, 80% 53 

59/M Jejuneum Spindle cell type Strong, 95% 2 

Table 2: Age wise distribution of cases of GIST. 

Age group (years) No. of cases 

<20  1 

21-30  0 

31-40  0 

41-50 1 

51-60  4 

61-70 4 

>70  1 

Total 11 

Table 3: Site wise distribution of GIST cases. 

Sites No. of cases 

Stomach 4 

Ileum 2 

Jejunum 2 

Rectum 1 

Transverse colon 1 

Extra intestinal 1 

Total 11 

 

Figure 3: Distribution of GIST cases according to size. 

Histomorphology and immunohistochemical expression 

Histopathologically, 7 cases (63%) exhibited the spindle 

cell type morphology predominantly, 3 (27%) cases had 

mixed cell type morphology, 1 (9%) case had pure 

epithelioid cell morphology. Mitotic count varied from 0 

to 50 with a (mean=7.4±15.3) per 50 high-power fields 

(HPFs). Using the criteria of Fletcher et al, namely tumour 

size and mitotic index, 7 (63%) cases were classified as 

high-risk, 3 cases (27%) were classified as intermediate-

risk and 1(9%) case was classified as low-risk (Figure 4). 

 

Figure 4 (A-D):40X, H and E stain showing spindle 

cell GIST. 40X, H and E stain showing epithelioid 

GIST. IHC DOG1, 40X, case of epithelioid GIST 

showing strong membrane and cytoplasmic positivity. 

IHC Ki67, 40X, case of epithelioid GIST showing 

nuclear positivity in 50-55% of tumor cells. 

DOG-1 was positive in all the cases-100% positivity.  6 

(54%) cases showed moderate intensity staining, 3 (27%) 

cases exhibited strong positivity and 2 (18%) cases showed 

mild positivity. The Ki-67 positivity index varied from 

0.2% to 53%. Mean Ki-67 positivity in the spindle cell 

type was 9.2% and 4.5% in the mixed cell type. The lone 

epithelioid cell type had a very high Ki67 index of 53% 

(Table 4). Mean Ki-67 positivity in the high-risk group 
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was 17.8%; in the low risk and moderate risk groups the 

Ki-67 positivity was 2% each (Table 5). 

Table 4: Correlation of Ki67 index with the cell type 

of GIST. 

Cell type 
Ki-67  

<5% 

Ki-67 

6-10% 

Ki-67 11- 

30% 

Ki-67 

>30% 

Spindle 

cell type 
4 1 2 0 

Epithelioid 

type 
0 0 0 1 

Mixed cell 

type 
2 1 0 0 

Table 5: Correlation of Ki67 index with risk 

stratification. 

Variables 
Ki-67 

<5% 

Ki-67  

6-10% 

Ki-67 

11-30% 

Ki-67  

>30% 

High risk 

cases 
2 2 2 1 

Moderate 

risk cases 
3 0 0 0 

Low risk 

cases 
1 0 0 0 

DISCUSSION 

GISTs are the most common mesenchymal tumours of the 

digestive system and occur most commonly in the 6th and 

7th decades.11,12 In the present study too, the median age 

was found to be in the fifties (Median 56).  In a study by 

King et al a male to female ratio of 2:1 was demonstrated, 

but in our study there was a slight female preponderance.13  

Although GISTs can occur anywhere along the digestive 

tract, they are most often seen in the stomach (50-60%) 

followed by the small bowel (25-30%), colon-rectum (5-

15%) and oesophagus (2%).13-16 In our study there were an 

equal number of cases in the small intestine (4 cases) and 

the stomach (4 cases). It has been reported that tumour 

localization is an independent prognostic marker apart 

from age, tumour size and mitotic rate.15  

The size of the tumours varied from 1.5 cm to 30 cm with 

a median size of 9.06 cm in the present study. Similar 

findings have been reported in a study by Sahin et al.3 

In a study of 127 GIST cases, by DeMaetto et al the 

cellular morphology was predominantly spindle‐shaped in 

112 cases (88%), similar to our study wherein the spindle 

cell morphology was the predominant microscopic type 

(7/11) (63%). The next most common type was the mixed 

cell type (3/11) (27%) and the epithelioid cell type was the 

least common (1/11) (9%).21 

As per literature, the cases are sub classified into risk 

groups which aids in predicting the prognosis and 

malignant potential of GISTs.9,10 In this study, we have 

used the risk assessment of Fletcher et al also mitotic 

count, tumour size, anatomic location, tumour necrosis, 

and nuclear pleomorphism have also been shown to be the 

prognostic parameters for GIST as per literature from other 

studies.9,10 Similar to the literature, necrosis, high mitotic 

count, high cellularity, greater tumour size and high 

nuclear atypia were also detected to be associated with 

high-risk group in the present study.  

Several studies have shown DOG1 immunostaining to 

have a high specificity and sensitivity in the diagnosis of 

GIST.14-16 Similarly, in our study too, DOG-1 positivity 

was found to be 100%.  

Beside immunohistochemical markers like DOG-1, Ki-67 

immunolabelling is strongly recommended while 

diagnosing a GIST, as high Ki-67 proliferation index is 

widely considered as an indicator of poor outcome.12,18 Ki-

67 proliferation index over 10% has been reported to 

indicate a poorer outcome.1,16,17 In the present study, Ki-67 

proliferation index of more than 10% was found to be 

associated with the high-risk group.  There was also a 

direct association of low Ki-67 positivity and the low-risk 

group. Increased expression of Ki-67 is helpful in 

predicting the malignant behaviour of tumours.18,19  

CONCLUSION 

GISTs are rare tumours which can have an aggressive 

behaviour. DOG1 positivity is a highly reliable biomarker 

for these tumours, and it is imperative that it is performed 

in all suspected cases of GIST. In addition, Ki67 index 

appears to be directly proportional to increasing risk 

stratification and thus will help in prognostication. Hence 

it is suggested that the above two biomarkers be performed 

routinely in all cases of GIST, thus improving the accuracy 

of diagnosis and management of these tumours 
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