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Somatic mutations of c-kit causing constitutive acti-
vation of KIT have been found in a number of differ-
ent neoplasms. The list includes mastocytosis/mast 
cell leukaemia, acute myeloblastic leukaemia, semi-
noma/dysgerminoma, and gastrointestinal stromal 
tumors (GIST).

Tyrosine kinase inhibitors (TKIs) are a promising new 
therapy in the treatment of cancer. These agents tar-
get cellular proteins like kit and its related homo-
logues decreasing cellular proliferation and survival. 
They have been used successfully in the treatment of 
bcr-abl-positive leukaemia’s and GIST.
 
The knowledge on c-kit expression in uterine mesen-
chymal tumors is presently unclear. There have been 
conflicting reports by various studies. Identification 
of c-kit expression in these tumors could lead to ther-
apeutic options that employ TKI’s and the detection 
of specific mutations that could better refine this po-
tential treatment. 
 
The uterine leiomyosarcomas are rare sarcomas aris-
ing from the smooth muscle cells found within the 
myometrium. They constitute 25% of all uterine sar-
comas and 1% of all uterine corpus malignant tumours. 
The median age of presentation is 54 years and they 
usually present typically with vaginal bleeding, pain, 
and a pelvic mass. Atypical presentations with hyper-
calcemia or eosinophilia have been reported. They 
exhibit histologic features similar to that observed in 
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ABSTRACT

Introduction: The proto-oncogene c-kit is the cellular homologue of the oncogene v-kit of HZ4 feline 
sarcoma virus. It is located on chromosome 4 (4q11-12) in the human genome. Interaction between the c-kit 
receptor and its ligand, stem cell factor, is essential in the development of tissues. C-kit expression has been 
identified in a number of different neoplasms like seminoma/dysgerminoma, and gastrointestinal stromal 
tumors (GIST). Recently it has been reported that c-kit is also present in leiomyosarcomas. Tyrosine kinase 
inhibitors (TKIs) are a promising new therapy in the treatment of cancer. These agents target cellular proteins 
like kit and its related homologues decreasing cellular proliferation and survival.  TKIs may be helpful in 
treating leiomyosarcomas expressing c-kit. Materials and Methods: In this study a total of 6 cases diagnosed 
as leiomyosarcomas at Department of Pathology, Universiti Sains Malaysia, Kubang Kerian, Malaysia, were 
investigated for reactivity for c-kit using immunohistochemical stain. Stain was considered positive if more 
than 10 percent of the cells showed membrane or cytoplasmic positivity. Results: Two leiomyosarcomas 
stained faintly with c-kit and in less than 10 percent of the cells. The other 4 cases showed no staining. The 
control showed good membrane and cytoplasmic positivity. Conclusion: Uterine leiomyosarcomas did not 
express c-kit. The reason for this could be that the tumors are inherently c-kit negative. More study using 
larger number of cases is required to validate these findings and further molecular characterization of these 
mesenchymal tumors is needed to identify the true nature of these sarcomas. 
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INTRODUCTION

The proto-oncogene c-kit is the cellular homologue 
of the oncogene v-kit of HZ4 feline sarcoma virus. It 
is located on chromosome 4 (4q11-12) in the human 
genome. The gene encodes for a 145-kDa transmem-
brane tyrosine kinase receptor (KIT), which is immu-
nologically identified by the CD117 antigenic epitope. 
Binding of Stem cell factor induces KIT dimerisation 
and autophosphorylation of specific tyrosine residues. 
This leads to activation of several signal transduction 
pathways important for cell growth and survival.

Expression of c-kit is present in haematopoietic stem 
cells, mast cells, gametocytes, melanocytes, and in-
terstitial cells of Cajal located in the intestinal tract. 
Interaction between the c-kit receptor and its ligand, 
stem cell factor, is essential in the development of 
these tissues. KIT is not expressed in normal squa-
mous epithelium, glandular epithelium of endocervix, 
pancreas, prostate and intestines.
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DISCUSSION

There has been only a hand full studies document-
ing the immunohistological expression of CD117 in the 
female genital tract. Majority of these publications 
have focussed on epithelial lesions including endome-
trial hyperplasia, endometrial carcinoma and ovarian 
carcinoma. The expression of CD117 has been shown 
in normal proliferative and secretory endometrium as 
well as in endometrial hyperplasia.1 However there 
are a few studies that have reported negative immu-
nostaining for CD117 in endometrium.2,3,4

 
There are several publications demonstrating the 
utility of c-kit in identification and diagnosis of GISTs. 
Moreover the study of these properties has led to the 
development of new treatment modalities targeting 
the KIT protein as a tyrosine kinase receptor, which 
is active in majority of GISTs. The kit protein is selec-
tively and competitively bound by a newly developed 
small molecule, STI-571, resulting in inhibition of ty-
rosine phosphorylation. This shuts down the transcrip-
tional activity of the cells resulting in growth arrest.5

 
Several gains of function mutations in c-kit gene have 
been uncovered. Mutations in the juxtamembrane 
domain [exon11] have been reported to be the most 
frequent mutations in solitary GISTs and these c-kit 
mutations have been associated with malignant be-
haviour more frequently than those in which muta-
tions have not been identified.5 However, the clinical 
role of other c-kit mutations in predicting the behav-
iour of GISTs is not known.
 
In a multicenter clinicopathologic study conducted 
by Mayerhofer et al, they concluded that leiomyosar-
comas having vascular space involvement and having 
high mitotic count had a bad prognosis and presence 
of tumour necrosis and advanced stage of the disease 
has poorer prognosis.1,6 No clinical factor had a statis-
tically significant association with c-kit expression.7 
Patients expressing c-kit have an aggressive tumour 
and belong to the older age group.7

 
Given the unprecedented success of STI 571, investiga-
tors are screening a variety of neoplasms using CD117 
immunostaining. However the expression of CD1117 
immuostaining in the mesenchymal lesions of the fe-
male genital tract is less studied. There are various 
studies, which have revealed both positive and nega-
tive staining of CD117 in leiomyosarcomas.1,8-10 Leath 
CA et al have reported that the intensity of staining 
for c-kit in some of the sarcomas of the uterus was 
stronger than in GISTs.12 In the study by Wang et al 
they reported that c-kit was positive in 75 percent 
of the leiomyosarcomas and the staining was of high 
intensity and diffuse.9 They also reported that high-
grade endometrial stromal sarcomas displayed c-kit 
positivity. Klein WM and Kurman RJ have reported that 
none of the four leiomyosarcomas stained positive for 
c-kit and that mesenchymal tumours of the uterus and 
ovary rarely express c-kit.1

MATERIALS AND METHODS

Six cases of uterine leiomyosarcomas were retrieved 
from the archives of the Department of Pathology at 
Universiti Sains Malaysia from 1996 to 2004.  These 
cases did not include the cases referred to the pathol-
ogy department from other hospitals.

Haematoxylin and Eosin stained sections of the forma-
lin fixed paraffin embedded tissue sections of these 
cases were examined to reconfirm the diagnosis and 
to select the most appropriate for performing the 
immunohistochemical stain based on the amount of 
viable well preserved tumour tissue seen in the sec-
tions. 
 
Four-micron thick sections were again taken, depar-
affinised and incubated in 3% hydrogen peroxide for 
10 minutes to remove endogenous tissue peroxidase. 
They were subjected to epitope antigen retrieval by 
putting the slides in Tris- EDTA buffer having a pH of 
9.00 and placing them for a total period of 14 minutes 
in a microwave oven. Then the slides were rinsed in 
TBS buffer at a pH of 7.4 for 2 minutes. The slides were 
then treated with an anti-c-kit9 [CD117] polyclonal 
antibody [DAKO, 1:400 dilutions]. Avidin-bioton-per-
oxidase detection kit was used and 3’3’-diaminoben-
zidene [DAB] was used to develop the immunohisto-
chemical stain. All the sections were counterstained 
with haematoxylin and mounted. GIST tumour was 
used as positive control and stratified squamous epi-
thelium was used as negative control. 
 
The stain was considered positive if there was a cy-
toplasmic and / or membrane staining present. The 
slide was considered to be positive for c-kit if more 
than 10% of the cells showed this type of staining.
 
RESULTS

The six cases diagnosed as leiomyosarcoma belonged 
to the age group of 47 to 67 year old patients and all 
of them were Malays. 

Of the six cases stained 2 cases stained faintly for 
c-kit in less than 10 percent of the cells and the rest 
were negative without even 10 percent of the cells 
staining for c-kit.

soft tissue leiomyosarcomas. The behaviour and treat-
ment, however, markedly differs. Most cases arise de 
novo and not from pre-existing leiomyomas, which 
are benign smooth muscle tumors and are very com-
mon. Their resistance to chemotherapy and radiation 
treatment characterizes these tumours. Surgery is the 
primary method of treatment, but for patients with 
unresectable disease, alternate therapeutic options 
are clearly warranted.
 
In view of this, active research has been undertaken 
to find better ways of managing this malignancy.
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One of the study reported that c-kit is expressed in 
uterine leiomyosarcomas but there was no mutations 
in exon 11 or 17 as is seen in GIST.11 They said that 
some tumours, which express c-kit, might have mu-
tations in exon 17 and theses tumors do not respond 
to imatinib mesylate.11 They concluded that though 
leiomyosarcomas were positive for c-kit they would 
not respond to treatment with tyrosine kinase recep-
tors inhibitors. These findings have been further sub-
stantiated in a study conducted by Raspollini et al, 
who also found no mutations on exon 11 on genetic 
assessment.13 They reported 53.1 percent of leiomy-
osarcomas being c-kit positive and majority of these 
cases had advanced stage III or IV disease.
 
There is also no reported high-frequency microsatel-
lite instability in leiomyosarcomas but there is loss 
of heterozygosity for chromosome 11 seen in some 
of the cases.13 There have been indications that c-kit 
staining depended on the antibody used and also its 
dilutions but in our study antibodies from DAKO were 
used, which have been used by many other authors 
and the manufacturer has recommended the dilution 
used.14  

Fig 1: GIST used as control, CD117 immunostain, 
X40, 

Fig 2: Focal positivity for CD117 immunostain seen in  
          H&E stain.      

         Leiomyosarcoma ,X10, H&E stain.  
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