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ABSTRACT

Objective: Endometrial carcinoma (EC) is a highly heterogeneous malignancy in terms of morphology, clinical course, response to treatment and
prognosis. This study aimed to investigate the loss of INI1 (SWI/SNF family member) and E-cadherin expression in type 1 and 2 ECs to elucidate the
mechanisms that may elucidate on the differences in pathogenesis and prognosis between low- and high-grade histological types.

Methods: Immunohistochemistry (IHC) was applied for INI1 and E-cadherin in 72 patients who underwent hysterectomy for EC. Loss of INI1 and

E-cadherin expression was compared between subjects with low- and high-grade EC.

Results: A total of 63 patients had type 1 (endometrioid) and nine had type 2 (non-endometrioid) tumours. IHC staining revealed loss of INI1
expression in eight cases. While three of these cases were serous carcinoma, three were endometrioid carcinoma with villoglandular pattern and
two were grade 3 endometrioid carcinoma. A significant difference was found in the loss of INI1 expression between low-grade (G1-G2) and high-
grade (G3 endometrioid carcinoma and non-endometrioid carcinoma) tumours (p=0.004). Loss of expression was observed only in one case of
dedifferentiated carcinoma in IHC staining performed for E-cadherin in 72 cases.

Conclusion: A significantly greater loss of INI1 expression was observed in high-grade compared with low-grade endometrial carcinoma. This finding
confirms that INI1 loss is a poor prognostic factor in these tumours as in other tumours reported in the literature and sheds light on the different
pathogeneses seen in high-grade EC. To the best of our knowledge, this is the first systematic study to investigate INI1 loss in different types of
endometrial carcinoma. Our results support the notion that SWI/SNF chromatin remodelling complex plays a role in the pathogenesis of high-grade
EC and type 1 endometrioid carcinoma with villoglandular pattern.
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INTRODUCTION individuals (1,2). EC is divided into two main types based on
pathogenesis, namely, type 1 and type 2. Type 1 endometrioid

Endometrial carcinoma (EC) is the most common malignant .
(EC) 9 carcinomas are oestrogen-dependent low-grade neoplasms

tumour of the female genital system, accounting for approximately with precursor lesions (endometrial hyperplasia/endometrioid

4% of all cancers in women with an incidence of 10-20/100,000 intraepithelial neoplasia) that occur in perimenopausal patients.
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Type 2 non-endometrioid (mostly serous or clear-cell) carcinomas
are high-grade tumours that occur in postmenopausal older
patients in the absence of hyperestrogenism (3). Majority of
endometrioid ECs are low-grade tumours (grades 1 and 2) that
are associated with a good prognosis when limited to the uterus.
Grade 3 endometrioid carcinoma is an aggressive tumour with
increased lymph node metastasis. Endometrioid carcinoma grade
3 and serous carcinoma are considered high-grade tumours.
Serous carcinoma and grade 3 endometrioid carcinoma constitute
39% and 27% of cancer-related deaths, respectively (4).

Although useful, this traditional classification is different from
the histological classification. The increasing information about
morphological heterogeneity, clinical symptoms, prognosis,
response to treatment and mortality of EC has revealed the
limitations of the traditional classification (3). It may be challenging
to position certain EC subtypes in one of these two groups. On
the contrary, molecular studies have appeared promising to
obtain important information about prognosis and establish novel
treatment modalities (2,5).

Since serous and endometrioid carcinomas substantially differ
in terms of clinical behaviour, it is imperative to distinguish
serous carcinoma with papillary morphology from endometrioid
carcinoma with villoglandular pattern. Villoglandular endometrioid
carcinomas are assumed to behave similar to non-villoglandular
endometrioid carcinomas. However, few studies have focused on
the villoglandular variant of endometrioid carcinomas (6). While
some studies have shown that these tumours exhibit comparable
behaviour to non-villoglandular serous carcinomas with vascular
invasion, potential lymph node metastasis and a more aggressive
course, (7) others have suggested that they behave similar to
oestrogen-dependent type 1 endometrioid carcinomas, which are
not associated with poor prognosis (6).

The SWI/SNF complex is thought to be involved as a tumour
suppressor gene owing to its role in chromatin remodelling and
transcriptional regulation (8). Recently, mutations in various genes
encoding different subtypes of the SWI/SNF complex have been
identified in 20% of different human cancers (2,10). INI1, located
on chromosome 22q11.2, is one of the SWI/SNF subtypes and the
most well-established member of this pathway (11). Complete
loss of the INIT gene product resulting from biallelic inactivation of
the gene through genetic and epigenetic mechanisms has been
reported in various paediatric and soft-tissue sarcomas. Increasing
neoplasms with INIT deficiency include paediatric malignant
rhabdoid tumours, epithelioid sarcoma, myxoid chondrosarcoma,
medullary carcinoma of the kidney, myoepithelial neoplasms
(12,13) and the recently described gastrointestinal, pancreatic
and sinonasal system carcinoma variants (13,14). Some studies on
these carcinomas have demonstrated that INI1 loss is important
not only in establishing a diagnosis but also in correlating with
poor prognosis (14). To the best of our knowledge, no studies
have investigated INI1 loss in type 1 and type 2 EC to date.
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Cell membrane adhesion molecules are responsible for the
binding of cells to each other and the extracellular matrix,
thereby playing a key role in carcinogenesis (15). E-cadherin is
a calcium-dependent transmembrane glycoprotein responsible
for maintaining the adhesion between epithelial cells. In cancer
cells, metastasis is closely related to the epithelial-mesenchymal
transition characterised by downregulation of E-cadherin (16,17).
A decrease in E-cadherin expression or loss of function of this
protein is a sign of metastasis and poor prognosis in various
cancers (18,19). As in other carcinomas, E-cadherin appears to be
an indicator of unfavourable clinicopathological factors and poor
survival in EC. A number of studies in the literature have explained
the more aggressive behaviour of type 2 tumours by detecting
loss of E-cadherin expression in type 2 EC compared with type 1
(20,21). However, the exact role of E-cadherin in type 2 EC and the
mechanisms responsible for the downregulation of this protein
have not been fully clarified. Loss of E-cadherin expression has
been associated with dedifferentiation, deep myometrial invasion
and increased metastatic potential in EC due to the altered tumour
suppressor role of this protein (22). E-cadherin mutations have
been recognised as an indicator of poor prognosis and shorter life
expectancy in patients with various neoplasms including gastric,
breast and colon cancer (17).

This study aimed to investigate loss of INI1 and E-cadherin
expression in cases of type 1 and 2 EC, aid in the differential
diagnosis by demonstrating the difference in this loss between
histological types and to evaluate two markers that can shed
light on the carcinogenetic mechanisms that may explain the
prognostic difference between these types.

METHODS

A total of 72 patients diagnosed with EC who underwent
hysterectomy in 2012-2020 were enrolled in the study. Paraffin-
embedded blocks were retrieved from the archive and blocks
that contained normal endometrial glands as well as tumour
tissue were selected. This is a retrospective study of the archive
materials of these patients.

Histopathological Evaluation

The microscope slides (preparations) of all cases were reviewed to
confirm the diagnosis. Clinicopathological data of the malignant
cases were collected from medical reports and included patients’
age, histopathological tumour type, grade and pattern. All
specimens were hysterectomy specimens and grading of EC
cases was performed only on hysterectomy specimens.

Immunohistochemistry

Sections of 4-micron thickness were obtained from 72 formalin-
fixed, paraffin-embedded tissues for immunohistochemical (IHC)
analysis and positive-charged microscope slides were used to
avoid tissue shedding. The sections were allowed in an incubator
at 60 °C for an hour and deparaffinised with xylene for 15 min.
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The samples were hydrated through descending-grade series
of alcohol and washed in distilled water. Samples were then
introduced to a BenchMark XT device. INIT (Cell Marque, RTU,
MRQ-27, Philadelphia, PA, USA) and E cadherin (Cell Marque,
RTU, EP700Y, Rocklin, CA, USA) antibodies were applied, and
staining was performed subsequently. The samples stained in
the automated staining device were covered using fluid-based
covering material. Results were evaluated with an Olympus CX41
microscope.

Immunohistochemistry Evaluation

Clearly observed expression loss in tumour cells was accepted
as loss of INIT expression. Normal mucosal glands, stromal
fibroblasts, endothelial cells and inflammatory cells were utilised
as internal control.

The intensity of membranous and membranocytoplasmic
E-cadherin staining in epithelial cells was graded as O (negative), 1
(weak), 2 (moderate) and 3 (strong). For E-cadherin, the percentage
of positive-stained cells was graded as 0 (0%), 1 (1%-10%), 2
(11%-50%) and 3 (>50%). The final score for E-cadherin (0-6) was
determined by combining the intensity and percentage scores
(23). An internal positive control, which consisted of endometrial
epithelium and the adjacent normal glandular epithelium, was
used for quality control as well as an internal negative control of
adjacent normal endometrial stroma and myometrium.

Statistical Analysis

Patient demographics and data were analysed using the SPSS 24
programme. Variables were expressed as frequency, percentage,
mean (arithmetic mean and median), standard deviation (min-
max), tables and graphs. Chi-square test was used to compare
patient-related variables in both groups. P<0.05 was considered
statistically significant.

The study was approved by the Tekirdag Namik Kemal University
Non-interventional Clinical Trials Ethics Committee (approval
number: 2020.92.04.16, approval date: 30.04.2020).

RESULTS

The mean age of the 72 patients was 63.6 (37-83) years. Diagnosis
distribution of the patients is presented in Table 1. A total of 63

Diagnosis Number of patients %
Grade 1 30

Endometrioid Grade2 29 87.5

carcinoma Grade3 4

Serous carcinoma 7 9.7

Clear-cell carcinoma 1 14

Dedifferentiated carcinoma 1 14
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patients had type 1 (endometrioid) tumours and 9 had type 2 (non-
endometrioid) tumours. Eight cases with endometrioid carcinoma
had squamous differentiation, two had secretory differentiation
and five had villoglandular pattern.

IHC staining revealed loss of INI1 expression in eight cases. Three
of these cases were serous carcinoma, three were endometrioid
carcinoma with villoglandular pattern (two cases of grade 1
and one case of grade 2) and two were grade 3 endometrioid
carcinoma. The INI1 and E-cadherin staining of the cases are
presented in Figure 1.

Loss of INI1 expression was detected as 3/7 in serous carcinoma
cases, 3/5 in endometrioid carcinoma with villoglandular pattern
and 2/4 in grade 3 endometrioid carcinoma.

Assignificant difference was observed in the loss of INI1 expression
between low-grade (G1-G2) tumours and high-grade (G3 and
non-endometrioid carcinoma) tumours (p=0.004).

Microscope slides, i.e. preparations of 30 patients, contained
tumour tissue as well as atrophic endometrial glands. None of
the cases had loss of INIT and E-cadherin expression in atrophic
glands. While atypical endometrial hyperplasia areas as well as
carcinoma areas in IHC slides were observed of eight patients,
none of these cases had loss of INI1 and E-cadherin expression.

The loss of expression was observed only in one case of
dedifferentiated carcinoma in IHC staining performed for
E-cadherin in 72 cases. There was no loss of INI1 expression in
this case. In all other cases (endometrioid carcinoma grade 1, 2,
3, serous carcinoma and clear-cell carcinoma), E-cadherin staining
intensity was 3+, and staining was observed in more than 50% of
the cells, resulting in a final score of 6.

DISCUSSION

Aggressive features of high-grade ECs, resistance to chemotherapy,
poor prognosis and extremely high rates of recurrence contribute
to increased mortality in patients with EC each year. Surgical
treatment, together with chemotherapy and radiotherapy,
remains in use in high-grade ECs. A clear understanding of
the molecular changes in EC subtypes is expected to facilitate
accurate diagnosis and prognosis predictions as well as establish
targeted therapeutic strategies. In addition to treatments that
target somatic hot-point gene mutations, advances in tumour
metabolism and immunotherapy further open new doors for
patients with high-grade EC. In this regard, emerging molecular
studies should help synthesise new therapeutic inhibitors (24).

Bi et al. (25) applied IHC for INI1 and BRG1 in 10 cases of
dedifferentiated EC and 16 cases of undifferentiated EC,
identifying loss of BRG1 in 12 cases and INI1 loss in 2. The authors
found a significant decrease in survival in cases with loss of
INIT and BRG1 expressions (mean, 4.7 and 22.9, p=0.033). They
showed that BRG1 and INI1 expressions were not associated with
age, myometrial invasion, lymph node status and International
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Figure 1. The INI1 and E-cadherin staining of the cases a) endometrioid carcinoma with villoglandular pattern [hematoxylin and eosin
staining (H&E), x100]; b) endometrioid carcinoma with villoglandular pattern, INI1 negative (x100); ¢) endometrioid carcinoma, INI1 positive
(x100); d) serous carcinoma, INI1 negative (x100); e) endometrioid carcinoma, E-cadherin positive (x100); and f) dedifferentiated carcinoma,

E-cadherin negative (x100)

Federation of Gynecology and Obsterics (FIGO) stage (p=0.437,
p=0.672, p=0.242, p=0.348). In light of their findings, they
recommended routine IHC staining for BRGT and INI1 in
dedifferentiated and undifferentiated ECs to aid the identification
of these tumours, distinguishing them from other carcinomas and

predicting their clinical prognosis (25).

Strehl et al. (8) applied IHC for INI1 and BRG1 in 24 cases of grade
3 EC and two cases of undifferentiated EC, showing diffuse INI1
expression in all cases without any loss of expression. They detected
loss of BRG1 expression in only one case, again without any loss
in INI1 expression. The authors concluded that SWI/SNF may be
effective in the pathogenesis of high-grade ECs (8). Apart from
these two studies on high-grade ECs, we have not encountered
any other systematic study investigating INI1 loss in ECs.

Loss of INIT has shown importance in establishing diagnosis as

well as in predicting poor prognosis in adult soft-tissue sarcomas,

paediatric tumours and newly described carcinomas with INI1 loss
(14). In addition to being a prognostic factor, some studies have
reported PD-L1 positivity in tumours with loss of INI1 expression
(13,26). PD-L1-expressing tumours of different histological types
are known to show better response to treatment with immune
checkpoint inhibitors than PD-L1-negative tumors (13).

In the present study, a significantly greater loss of INI1 expression
was observed in high-grade EC compared with low-grade. This
finding confirms that INI1 loss is a poor prognostic factor in
this malignancy as in tumours reported in the literature and
elucidates on the different pathogeneses seen in high-grade
EC. On the contrary, cases of EC with villoglandular pattern are
generally assumed to behave like type 1 EC. We detected loss
of INI1 expression in three out of the five cases of endometrioid
carcinoma with villoglandular pattern. We believe that future
studies with a greater number of patients may further explore
whether the INI1 loss demonstrated in this study is a prognostic
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factor in endometrioid carcinoma with villoglandular pattern
and elucidate whether this different morphology stems from the
differences in pathogenesis.

In a previous study, patients with atypical endometrial hyperplasia
and EC were evaluated for E-cadherin and CD10 by IHC and
correlation between loss of E-cadherin expression and tumour
grade as well as FIGO stage was found significant despite
patients’ age, specimen type, tumour pattern or histopathological
tumour types (22). Another study investigated type 1 and 2
ECs for E-cadherin and N-cadherin and the loss of E-cadherin
expression was statistically significant among type 2 ECs rather
than type 1 ECs (p=0.007). Aggressive behaviour was found
to be related to loss of E-cadherin in type 2 ECs, but other
clinicopathological features were lacking. In addition, decreasing
E-cadherin expression in lymphovascular tumour cells were shown
be another finding of this study. Myometrial invasion in ECs was
suggested to be caused by the epithelial-mesenchymal transition
mechanism (21).

Vroobel and Attygalle (27) applied IHC for E-cadherin, EMA and
DNA mismatch repair proteins in three cases of undifferentiated
and dedifferentiated EC, showing loss of E-cadherin expression in
dedifferentiated EC cases and suggested that this could be utilised
in routine practice to aid in the differential diagnosis. Consistent
with the literature, loss of E-cadherin expression was identified
in a dedifferentiated EC case in the study presented herein. We
believe this marker may have diagnostic value in dedifferentiated
EC. However, further studies with a larger number of patients are
required to confirm this notion.

We did not observe loss of E-cadherin expression across EC
cases evaluated in this study. Studies have shown that E-cadherin
levels are associated with aggressive behaviour, poor survival and
increased metastasis (20,21). This may result from the fact that
studies in the literature often rely on mRNA levels of E-cadherin
and may be due to the differences at clone level in studies utilising
IHC. Our findings in this aspect may be associated with the clone
we used in the study, which is deemed not appropriate for ECs.
We believe this study may be repeated using the clones described
in the literature and more robust results may be achieved in the
presence of further parameters such as FIGO staging, myometrial
invasion rate, survival and metastasis.

Study Limitations

The low number of patients with type 2 EC is one of the limitations
of our study. More meaningful results could be obtained with high-
grade ECs. Our study only compares the difference in staining of
markers between histopathological types. We did not evaluate the
relation of INI-1 and E-cadherin loss with prognostic parameters
such as myometrial invasion and lymph node metastasis. More
significant results can be obtained by comparing the staining of
markers with prognostic parameters and by survival analysis.

J Acad Res Med 2021;11(1):32-37

CONCLUSION

Our results confirm that the SWI/SNF chromatin remodelling
complex plays a role in the pathogenesis of high-grade EC
and type 1 EC with villoglandular pattern. A few studies have
investigated this subject in the literature. We believe studies on
INIT expression in EC cases, together with survival analysis, are
warranted in these patients. Furthermore, our study should guide
future studies in investigating PD-L1 expression in cases of EC with
villoglandular pattern and high-grade ECs, where we identified
loss of INIT expression. This may allow encouraging outcomes
with immune checkpoint inhibitors added to treatment of these
tumours, especially in high-grade ECs with poor survival.
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