
ORIGINAL ARTICLE OPEN ACCESS

Journal  of  the College of  Physicians and Surgeons Pakistan 2023,  Vol.  33(03):286-291286

Expression of TLE-1 in Gastrointestinal Stromal Tumour
and Its Relationship to Clinicopathological Parameters
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ABSTRACT
Objective: To determine the significance of  the TLE-1 expression in GISTs,  and evaluate the predictive value of  TLE-1 expression in
patient survival.
Study Design: An observational study.
Place and Duration of the Study: The archives Department of Pathology, Başkent University, Adana, Turkey, between 2010 and 2021.
Methodology: Fifty patients diagnosed with GIST were included in the study. The diagnosis of GIST was confirmed in all tumours with
an immunohistochemistry panel comprising CD117, DOG1, CD34, SMA, S100, and Ki67. The expression of TLE-1 in all tumours was eval-
uated.  Positive  and  negative  predictive  values  between  pathological  parameters  findings  were  evaluated  and  differences  between
methods were evaluated using 2019 Medcalc. The correlations between the immunoscore value and prognostic parameters were anal-
ysed using correlation chi-square test.
Results: Among 50 patients, 31(62%) were males, and 19 (38%) were females. The mean age was 59±13.5 (24-78) years. The tumour
grade showed a significant positive correlation with the number of mitoses, tumour size, presence of metastases, and the Ki67 prolifera-
tion index. A significant positive correlation was observed between CD117 and DOG-1 immunostaining (r= 0.64, p<0.001). Ki67 index
was found to be directly proportional to number of mitoses, tumour size, and DOG-1 expression. Although TLE-1 showed a significant
relationship  with  tumour  type  (p=0.034),  it  did  not  demonstrate  a  statistically  significant  relationship  with  mitosis,  tumour  grade,  or
survival. Compared to the spindle cell type, mixed and epithelioid type tumours were immunostained with TLE-1 more frequently and
intensely.
Conclusion: While GISTs showed a close relationship with classical prognostic factors, TLE-1 tumour expression was not associated
with any prognostic parameter other than the tumour type. Moreover, using an immunostaining panel that includes other sarcomas in
the differential diagnosis, especially in tumours with mixed or epithelioid patterns. Molecular genetic confirmation will help the patient
in terms of accurate diagnosis and appropriate treatment in difficult cases.
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INTRODUCTION

Gastrointestinal  stromal  tumours  (GIST)  are  mesenchymal
neoplasms that  originate from the interstitial  cells  of  cagal.
Mazur and Clark first used the term GIST in 1983 to describe
gastrointestinal nonepithelial neoplasms; however, this group
of  tumours  was  later  grouped under  a  more  general  name,
GIST.1-3  GISTs  can  develop  anywhere  in  the  gastrointestinal
tract  (GIT).  However,  they  are  most  often  observed  in  the
stomach (54%) and small intestine (30%), less frequently in the
colon  and  rectum  (5%),  and  rarely  in  the  oesophagus  and
appendix (1%). Extraintestinal GISTs are commonly observed
in the omentum, mesentery, and retroperitoneum.1-6
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Cases of sporadic GIST can occur at any age, with the highest
incidence occurring in the 6th decade. Various syndromes (such
as Carney, neurofibromatosis 1, familial KIT, or platelet-derived
growth factor receptor alpha (PDGFRA) mutation syndrome)
may be associated with 5-10% of cases. Most patients with GIST
syndrome  are  deficient  in  succinate-dehydrogenase  (SDH).
GISTs, which occur primarily in children and young adults, are
associated with SDH deficiency.5,6

Most GISTs are well-circumscribed, with tumours ranging from a
few centimetres to more than 20 centimetres. Microscopically,
they  may  have  very  different  morphological  appearances.
Three  main  morphological  patterns  were  observed.  Overall,
about 70% of GISTs are composed of spindle cells, while 20%
are composed of epithelioid cells, and 10% contain a mixture of
both types.2 SDH-deficient GISTs have characteristic epithelioid
morphology. Compared with spindle cell GISTs, these tumours
have  higher  multinodularity,  lymphovascular  invasion,  and
lymph node metastasis.

Immunophenotypically, most GIST show CD117 expression in a
strong, diffuse, cytoplasmic, membranous, or perinuclear dot--
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like pattern, with up to 5% of cases being CD117 negative. The
chloride channel protein anoctamin, 1/DOG1 is a GIST marker
that is  both specific and sensitive.  In approximately 50% of
CD117-negative GISTs, DOG1 staining is positive. The CD117
and DOG1 are both expressed in the interstitial cells of cagal.
The CD34 staining was also positive, particularly in the spindle
cell GISTs. They may show positive staining for S100 protein and
smooth muscle actin (SMA) at lower percentages and mostly
focally.2-6

TLE-1 (transducer-like enhancer of split 1), is a transcriptional
co-repressor protein in the Wnt signalling pathway. TLE-1 is a
transducer-like  enhancer  gene  that  is  involved  in  haema-
topoiesis, neuronal differentiation, and terminal epithelial differ-
entiation. TLE-1 was initially reported as a highly sensitive and
specific marker  for  synovial  sarcomas (SS).  In  later  studies,
TLE-1 expression was also found in other soft tissue tumours,
particularly schwannomas, malignant peripheral nerve sheath
tumours, rhabdomyosarcomas, and SS.7,8

This study aimed to determine the significance of the TLE-1
expression in GISTs, and evaluate its predictive value in patient
survival.

METHODOLOGY

The  Archives  Department  of  Pathology,  Başkent  University,
Adana, Turkey was scanned, and 50 cases were diagnosed with
GIST, between 2010 and 2021 were selected. An 11-year elec-
tronic diagnostic data search was performed in the hospital
medical  data  management  system  using  the  keyword
“Gastrointestinal stromal tumour” in the diagnostic line. Fifty
cases diagnosed as GIST in the department and having paraffin
blocks in the archives were included in the study. Five cases
diagnosed with GIST but without paraffin blocks in the archives
were excluded.

Medical records of patients with GIST were based on patients’
clinical records and retrospective clinical data collection. The
patients were evaluated in terms of age, gender, localisation,
tumour  type,  tumour  size,  grade,  metastases,  number  of
mitoses, survival, and the outcome of the disease. H&E-stained
sections and immunostains of all patients were examined, and
parameters including necrosis, mitosis, and tumour diameter
were also noted. CD117, DOG1, CD34, SMA, S100, and Ki67
were applied to all the cases at the diagnostic stage, and their
expression in tumours was expressed as a percentage of the
prevalence and severity. The TLE-1 (clone EPR9386 (2), Abcam,
US)  was  immunohistochemically  applied  to  a  paraffin  block
selected from each patient. Two pathologists blindly assessed
the TLE-1 expression. Nuclear staining was considered to indi-
cate positive TLE-1 expression. Tumour TLE-1 expression was
graded as negative, when less than 5-10% of  tumour cells were
stained, 1 positive when 10-50% of tumour cells were stained,
and 2 positive when more than 50%  tumour cells were stained.

This study was approved by hospital institutional review board
and supported by the research and practice hospital of univer-
sity research fund. As this was a retrospective study, patients

did  not  provide  written  informed  consent  for  their  clinical
records to be used in this study.

All statistical analyses were conducted using SPSS software (ver-
sion 25.0). In this study, positive predictive values and negative
predictive  values  between  pathological  parameters  findings
were evaluated and differences between methods were evalu-
ated  using  2019  MedCalc.  The  correlations  between  the
immunoscore value and prognostic parameters were analysed
using the correlation chi-square test. Survival rates were evalu-
ated by the Kaplan–Meier method, and the significance of differ-
ences between survival curves was determined using the log-
rank test. All p-values less than 0.05 were considered statistically
significant.  Categorical  measurements  were  summarised  as
numbers and percentages, and continuous measurements were
summarised as mean and standard deviation.

RESULTS

Among the 50 patients with GIST, 31(62%) were males, and 19
(38%) were females. The mean age was 59±13.5 (24-78) years.
A total of 30 (60%) patients developed GIST in the stomach,
whereas only 14 (28%) patients developed GIST in the small
intestine, 2 (4%) in the colon, and 2 (4%) in the oesophagus. The
remaining two patients (4%) were diagnosed with liver and peri-
toneal  metastases  with  unknown  primary  sites.  The  most
common pattern is a spindle cell type (38/50, 76%), followed by
mixed (8/50, 16%) and epithelioid (4/50, 8%) patterns (Figures
1,2).  A  total  of  27  cases  (54%)  were  high-grade  tumours,
whereas  the  remaining  23  cases  (46%)  were  low-grade
tumours.

Figure 1: Spindle-shaped gastrointestinal stromal tumour (HEX200).

Half of the gastric GISTs (15/30) were diagnosed as high-grade
and half as low-grade. Similarly, six (42.9%) of 14 cases located
in the small intestine were diagnosed as high grade and eight
(57.1%) as low-grade. However, all tumours in the colon and
oesophagus were diagnosed as high grade. In addition, high--
grade GIST was observed in both cases located in the liver and
peritoneum, which were diagnosed as metastases of unknown
primary sites.
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Figure 2: Mix pattern gastrointestinal stromal tumour (HEX200).

While, 23 (76.7%) of all gastric GISTs (n=30) showed a spindle
cell pattern, only three cases (10%) showed epithelioid, and four
patients (13.3%) showed a mixed type GIST. Similarly, a spindle
cell  pattern  was  observed  in  most  small  intestinal  localised
tumours (71.4%). The epithelioid pattern was found in only one
case (7.2%), and a mixed pattern was found in three patients
(21.4%) with small intestinal involvement. A spindle cell pattern
was observed in one of the two tumours located in the colon, and
a mixed-type pattern was observed in the other. In addition, a
spindle  cell  pattern  was  observed  in  tumours  located  in  the
oesophagus and in both  tumours located metastatically in the
liver and peritoneum.

All  patients  were  followed  up  for  71.4±39  months,  and  only
seven  patients  died  secondary  to  GIST.  Almost  all  of  these
patients (6/7) had high-grade GIST, and only one patient had low--
grade GIST in the stomach. The other six tumours with high--
grade GIST were located in the stomach in two patients, small
intestine in three patients, and colon in one patient.

Among all patients, GIST was found incidentally in one patient as
a result of the exploration performed during the surgical opera-
tion for rectal adenocarcinoma. In addition, two patients diag-
nosed with rectum cancer were excised during the operation
because a mass (leiomyoma or stromal tumour) was described in
the stomach (3 cm and 5 cm in diameter) in the abdominal USG.
The tumour was localised in the stomach in these three patients;
one was diagnosed with low-grade GIST and two with high-grade
GIST. In addition, multifocal pancreatic necrosis, common bile
duct inflammation, and low-grade GIST located in the stomach
were  detected  during  Whipple’s  operation  performed  on  a
patient with clinical suspicion of pancreatic carcinoma. More-
over, simultaneous gastric adenocarcinoma and low-grade GIST
in the stomach were detected in one patient. In another patient,
hepatocellular carcinoma (HCC) was detected during follow-up,
and the patient died secondary to HCC complications.

The tumour grade showed a significant positive correlation with
the number of mitosis, tumour size, presence of metastases, and
Ki67 proliferation index. A significant positive correlation was
observed between CD117 and DOG-1 immunostaining (R: 0.64, p
<0.001). The Ki67 index was found to be directly proportional to

the  number  of  mitoses,  tumour  size,  and  DOG-1  expression
(Table I).

The mean survival time was 91.4±6.4 and 48.2±8.9 months for
patients with tumours showing low-grade (<5%) and high-grade
(>5%) Ki-67 index, respectively. In addition, the mean survival
time was 93.4±10.2 months in patients with tumour size less
than 5 cm and 63.9±7.3 months in patients with tumour size
more than 5 cm. Moreover, the mean survival time was 82.8±8.7
and 64.3±8.5 months for patients with low (<5 mitoses) and high
mitoses (>5 mitoses) rates. The 10-year patient survival was
92.1%, 75%, and 62.5% for tumours with a spindle cell, an epithe-
lioid, and mixed type of GIST, respectively.

Table I  shows the clinicopathological  statistical  values of  the
parameters. Table II shows the distribution of TLE-1 immunos-
taining according to the prognostic parameters. Although TLE-1
showed  a  significant  relationship  with  the  tumour  type  (p  =
0.034),  it  did  not  demonstrate  a  statistical  relationship  with
mitosis, tumour grade, or survival. Compared to a spindle cell
type GIST, mixed and epitheloid types showed more frequent
and intensive staining with TLE-1 (Figure 3). No TLE-1 staining
was found in 55.3%, 50%, and 12.5% of tumours with a spindle
cell, epithelioid, and a mixed type GIST, respectively.

Figure 3: (A) TLE1 positivity in epitheloid type. (B) TLE1 positivity in mix
type. (C) Pale positivity of TLE1 in a spindle pattern.

DISCUSSION

The GISTs are the most common mesenchymal gastrointestinal
tract tumours. It is believed that the majority of tumours in the
GIT referred to as leiomyoma and leiomyosarcoma, in earlier
years, were GIST.1-6,9-12 The annual incidence of GISTs has been
reported to be 6-15 per million individuals.13  They can be found
anywhere in the GIT from the oesophagus to the anus.1-5 The
liver and abdominal membranes (peritoneum, mesentery, and
omentum) are the most common sites of GIST metastases.
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Table I: Clinicopathological statistical values of the parameters (chi-square test and long rank test).

Tumour grade
Number of mitoses
<5
>5
 

N         
 
24 (48%)
26(52%)
p<0.001      
     

 
 
R:0.96
p<0.001       
 

Ki67
 
<%5                                     
>%5
 

N
 
31 (62%)
19 (38%)

10 year survival
 
91.4+- 6.4 month
48.2+- 8.9 month
p<0.001

Tumour size
 <5 cm
 >5 cm
 

 
18 (36%)
32 (64%) 
 

 
R:0.38
p=0.007

Tumour size
<5 cm            
> 5cm
 

 
18 (36%)  
32
(64%)                    

 
93.4±10.2 month
63.9 ± 7.3 month
p=0.041

Metastases 
No                                    
Yes
Unknown

 
29 (58%)
16 (32%)
5 (10%)

 
R:0.3
p=0.036

Tumour type
Spindle type
Epiteloid type
Mix type

 
 

 
74.75 +34.6
67 +49.4
59.85 +58.1

Ki67 
<%5,
>%5
 

 
31 (62%)
19 (38%) 
 

 
R:0.64
p<0.001

Number of mitosis
<5                                         
>5                 
                                                             

 
24 (48%)
26
(52%)                       

 
82.8±8.7 month
64.3±8.5 month
p=0.16

Tumour type 
Spindle type                 
Epiteloid type               
Mix type                      

 
38 (76%)
4 (8%)
8 (16%)

 
R:0.64
p=0.65

Grade
Low grade      
High grade                                   
 

 
23 (46%)
27 (54%)

 
82.8±8.7 month
64.4±8.5 month
p=0.16

Table II: The distribution of TLE-1 immunostaining according to the prognostic parameters (Chi-Square test and Fisher’s exact test).

 Total No. of cases TLE1
+ -

Tumour type    
Spindle Type
Epiteloid Type
Mixed type

38 (76%)
4 (8%)
8 (16%)

17 (44.7%)
2 (50%)
7 (87.5%)

21 (57.5%)
2 (50%)
1 (12.5%)

p 0.034
Grade    
Low grade
High grade

23 (46%)
27 (54%)

14 (28%)
12 (24%)

9 (18%)
15 (30%)

P 0.17
Ki67    
<5%
>5%

31 (62%)
19 (38%)

18 (36%)
8 (16%)

13 (26%)
11 (22%)

p 0.2
Tumour size    
<5 cm
>5 cm

18 (36%)
32 (64%)

10 (20%)
16 (32%)

8 (16%)
16 (32%)

p 0.63
Mitoses    
<5
>5

24 (48%)
26 (52%)

15 (30%)
11 (22%)

9 (18%)
15 (30%)

p 0.1

The mean age of the patients at diagnosis was 60 years.1-5,9-12

The stomach was the most prevalent location in this series,
followed by the small intestine, with a mean age of 59 years.

Although various classifications have been used to define the
malignant potential of GISTs, these tumours have generally
been divided into very low-, low-, intermediate-, and high-risk
groups.4-6,12,13 Tumour diameter (maximum tumour diameter in
cm), mitotic rate (number of mitoses/in 50 high magnification
fields), and tumour location were the most important features
for determining malignant potential. These tumours are clas-
sified  as  low-  or  high-grade,  according  to  the  2019  world
health organization classification of tumours (WHO) classifica-

tion based on the number of mitoses and their progression
curves. In the French intergroup clinical practice guidelines,
the risk factors for GIST are the number of mitoses, tumour
size, location, and tumour rupture. In addition, the ESMO/EU-
RACAN guidelines list histologic type, tumour grade, depth of
invasion, and presence of metastases as prognostic factors.6

Although the Ki67 index, tumour diameter, and presence of
metastases were associated with survival in this series, no
correlation was found with the number of mitoses. Among the
histological  types,  survival  was  found  to  be  lower  in  the
mixed pattern than in the others. Six of the ex-seven patients
had high-grade tumuors.
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TLE-1 belongs to a family of four genes, is located on chro-
mosome 9q21, and consists of 19 exons. TLE-1 is a 770-ami-
no-acid transcriptional protein that does not bind to DNA and
serves as a co-repressor of other transcription factors and
signalling pathways.

The TLE-1 protein inhibits transcriptional activity, especially
in the Wnt signalling pathway, where it  interacts with β-
catenin and T-cell factors.14 Although the TLE-1 protein does
not bind directly to DNA, it acts on transcriptional factors in
the  cell  by  downregulating  transcriptional  activators,
enhancing transcriptional  repressors,  and converting tran-
scriptional activators into repressors. Su et al., found that,
SS18-SSX  forms  a  functional  endogenous  complex  with
TLE-1 in SS which represses activating transcription factor 2
(ATF2) and ATF2 target genes, resulting in abnormal tran-
scriptional activity that ultimately leads to malignant trans-
formation.15

Although the TLE-1 immunostaining was originally consid-
ered specific for SS, positive TLE-1 immunostaining has also
been  demonstrated  in  several  other  soft  tissue  tumours
(neurofibroma,  schwannoma,  malignant  peripheral  nerve
sheath tumour, solitary fibrous tumour, rhabdomyosarcoma,
leiomyosarcoma,  Ewing  sarcoma  family,  and  high-grade
chondrosarcoma).7,8,14

In other words, a spindle cell soft tissue tumour that is TLE-1
positive is not automatically an SS.14 In recent studies, signifi-
cant associations were found between high expression of
TLE1  and  poor  prognosis  in  lung  adenocarcinoma,  while
significant  associations were found between low expression
and poor prognosis in T-ALL.16, 17

In this series, 44.7% of tumours with a spindle cell pattern,
50%  of  tumours  with  epithelioid  pattern,  and  87.5%  of
tumours with a mixed pattern were diagnosed with GIST with
CD117 and DOG-1 positive had TLE-1 staining. No correla-
tion was found between TLE-1 expression and any prog-
nostic  parameter.  However,  tumours  with  epithelioid  and
mixed patterns were of a higher grade and showed more
extensive TLE-1 immunostaining.  Compared to high-grade
sarcomas such as SS, GISTs, especially if  small and low--
grade, usually consist of cells with benign cytological charac-
teristics and include rare mitotic activity.  However,  many
soft tissue tumours, such as SS, primitive neuro-ectodermal
tumours,  and epithelioid sarcomas, are part  of  the differen-
tial  diagnosis  of  high-grade  GIST,  especially  in  mixed  or
epithelioid patterns.3,4

In these tumours, which may also show TLE-1 staining, an
immunostaining panel without DOG1 and CD117 may lead to
diagnostic  errors.  The  possibility  of  GIST  should  also  be
considered, especially in high-grade sarcomas that cannot
be precisely localised or clinically unknown.

GISTs  have  been  demonstrated  to  be  chemosensitive  to

varying degrees, particularly those with KIT exon 11, 9,13, 17
mutations and PDGFRA 18,14 mutations. Long, recurrence-free
survival rates have been achieved in patients treated with tyro-
sine kinase inhibitors, such as imatinib, sunitinib, and rego-
rafenib.18,19 The main limitations of this study are small sample
size and retrospective data collection.

CONCLUSION

Although TLE-1 expression was only related to histological
tumour types in this study, no statistically significant correla-
tion was found with prognostic factors. This may be due to
the relatively small number of patients. Using an immunos-
taining panel that includes other sarcomas in the differential
diagnosis, especially in tumours with a mixed or epithelioid
pattern, and molecular genetic confirmation in difficult cases
will help with patient prognoses.
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