Article published online: 2025-04-17

THIEME

@ @ Original Article

Undifferentiated/Dedifferentiated Carcinomas
of the Endometrium: A Retrospective
Clinicopathological Study of a Series of 11 Cases

Reshmi |.S.1®  Kedar Deodhar! Bharat Rekhi'® Neha Mittal' Rohini Kulkarni?® Sneha Raj?
Biswajit Dash? Sushmita Rath®> Seema Gulia® Jaya Ghosh?® Supriya Chopra* Prachi Mittal*
Amita Maheshwari? Akshay Baheti®® Nilesh Sable® Sudeep Gupta® Santosh Menon'

TDepartment of Pathology, Tata Memorial Centre and Homi Bhabha ~ Address for correspondence Santosh Menon, MD, Department of
National Institute, Mumbai, Maharashtra, India Pathology, Tata Memorial Center and HBNI, Mumbai 400012,
2Dpepartment of Gynecologic Oncology, Tata Memorial Centre and Maharashtra, India (e-mail: mensantosh@gmail.com).
Homi Bhabha National Institute, Mumbai, Maharashtra, India
3 Department of Medical Oncology, Tata Memorial Centre and Homi
Bhabha National Institute, Mumbai, Maharashtra, India
4Department of Radiation Oncology, Tata Memorial Centre and Homi
Bhabha National Institute, Mumbai, Maharashtra, India
5Department of Radiodiagnosis, Tata Memorial Centre and Homi
Bhabha National Institute, Mumbai, Maharashtra, India

Ind ] Med Paediatr Oncol

Abstract Introduction Undifferentiated endometrial carcinomas (UDECs) are rare subtypes of
endometrial carcinomas with aggressive clinical behavior. Histologically, UDEC exhibits
a solid growth pattern and consists of monomorphic, discohesive, small to medium-
sized round cells, with absent to minimal neuroendocrine differentiation. When UDEC
is accompanied by a differentiated carcinoma component (usually International
Federation of Gynecology and Obstetrics [FIGO] grade 1 or 2), it is termed dediffer-
entiated endometrial carcinoma (DDEC). The diagnosis of these tumors is challenging
because of their close histological similarity to grade 3 endometrioid
adenocarcinomas.

Objectives This article aims to understand and elucidate the clinical presentation,
pathological findings, treatment options, and outcomes of UDEC/DDEC.

Materials and Methods Diagnosed/suspected cases of UDEC/DDEC, based on pa-
thology reports between January 2018 and January 2023, were retrieved from the
pathology database. Clinical, treatment, and follow-up details were retrieved from the
electronic medical record database.

Results Out of the 21 cases reviewed, 10 cases were reclassified as “grade 3

Keywords endometrioid adenocarcinoma” and 1 case as carcinosarcoma based on histomorphol-
= undifferentiated ogy and immunohistochemical findings. There were 11 cases of undifferentiated
= dedifferentiated carcinoma, out of which 7 were reconfirmed and assigned a DDEC diagnosis. Lower
= endometrium uterine segment involvement was seen in 45% of cases. Out of the 11 patients, 6
= mismatch repair patients were diagnosed with stage IIC disease, 4 patients with stage IlIC disease, and 1
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patient with stage IV disease (FIGO 2023 staging). Mismatch repair (MMR) protein
deficiency was seen in 50% of tested cases and loss of SMARCA4 (BRG1) was seen in one
case. Four patients received adjuvant concurrent chemoradiation, one patient received
adjuvant chemotherapy, and one patient received neoadjuvant chemotherapy. Six
patients had no evidence of disease at follow-up ranging from 6 to 24 months. Two
patients had disease progression and one patient died of disease.

Conclusion UDECs and DDECs are rare endometrial tumors that show characteristic
histomorphology, weak/absent immunohistochemistry staining for EMA/PAX8, and
MMR protein deficiency in a subset of cases. It is important to have a high index of
suspicion for these tumors due to close mimickers, their aggressive behavior, and the

potential role of treatment with immunotherapy.

Introduction

Undifferentiated endometrial carcinomas (UDECs) and
dedifferentiated endometrial carcinomas (DDECs) are rare
subtypes of endometrial carcinomas, which comprise 1 to 2%
of all endometrial cancers." UDECs were first described by
Silva et al' in 2006 as tumors with no overt cell lineage
differentiation. According to the 2020 World Health Organi-
zation (WHO) classification of tumors of the female genital
tract, DDECs are described as tumors composed of undiffer-
entiated carcinoma and a juxtaposed differentiated compo-
nent, typically International Federation of Gynecology and
Obstetrics (FIGO) grade 1 or 2 endometrioid adenocarcino-
ma.? DDECs can be misdiagnosed as grade 3 endometrioid
adenocarcinoma or carcinosarcoma.’

The recognition of these tumors is important given their
aggressive clinical course with a high risk of locoregional
spread, distant metastasis, and resistance to conventional
chemotherapy regimens.4

Given the rarity of these tumors, our objective was to
assess the histomorphological spectrum, management, and
clinical outcomes in these patients at our center.

Materials and Methods

Study Setting and Design

UDECs are rare endometrial tumors that are frequently
misdiagnosed as high-grade sarcomas, carcinosarcomas,
and grade 3 endometrioid adenocarcinomas. There has
been no case series from India about UDECs to date and
we aim to study these tumors diagnosed at our institute. A
retrospective analysis of 21 UDEC and DDEC cases diagnosed
from January 2018 to January 2023 was performed, focusing
on their clinicopathological characteristics, management,
and follow-up details. Clinical, radiological, and treatment
information, where available, was obtained from our insti-
tute’s electronic medical record database. Hematoxylin and
eosin (H&E) and immunohistochemistry (IHC) stains per-
formed on paraffin-embedded tissue blocks were available
for review in all cases.

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).

Primary and Secondary Outcomes

As this is a retrospective case series of a rare subtype of
endometrial cancer, follow-up and outcome details are
limited.

Inclusion and Exclusion criteria

All cases diagnosed as UDECs and DDECs at our center over
5 years (January 2018 to January 2023) were included in the
study. The presence of a distinct undifferentiated carcinoma
component composed of monomorphic discohesive
round/rhabdoid cells with focal/absent keratin and epithelial
membrane antigen (EMA)/paired box 8 (PAX8) expression
was taken as a diagnostic criterion for inclusion in the study.”
Tumors with an undifferentiated carcinoma component jux-
taposed toa FIGO grade 1 or 2 endometrioid adenocarcinoma
component were diagnosed as DDECs.”

Statistical Analysis

Descriptive statistics to measure central tendency including
median and to measure dispersion in the form of ranges and
percentages were performed using Microsoft Office Excel.

Ethical Approval

This study was approved by the Tata Memorial Hospital
Institutional Ethics Committee (Project number 4424). A
waiver of consent was granted since this was a retrospective
study with less than minimal risk. All procedures performed
in studies involving human participants were as per the
ethical standards of the institutional and/or national re-
search committee and with the Helsinki Declaration of
1964 and its later amendments or comparable ethical
standards.

Results

We retrieved and reviewed 21 cases of UDEC and DDEC that
were diagnosed/suspected during the study period. Ten
cases were reclassified as “grade 3 endometrioid adenocar-
cinoma” (solid pattern), based on tumor cell cohesion, simi-
lar morphology of cells in the solid and glandular areas, and
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diffuse strong EMA and PAX8 positivity in the high-grade
solid component. One case was reclassified as carcinosar-
coma, due to biphasic epithelial and spindle cell sarcomatous
component. Finally, 11 cases of UDEC were identified and
analyzed further. These included seven cases that were
associated with a differentiated FIGO grade 1/2 endome-
trioid adenocarcinoma component, and hence were redes-
ignated as DDECs. Three out of 11 cases were referral cases,
and in these, a hysterectomy was done elsewhere. In one
patient, only endometrial curettage had been done for diag-
nosis, which was available for review. The details of these
cases are described below.

Clinical Presentation and Investigations

The median age of presentation was 57 years (age range: 27-
74 years). All patients presented with abnormal uterine
bleeding or postmenopausal bleeding. One patient had a
family history of endometrial carcinoma with synchronous
carcinoma colon. Clinical and radiological details were avail-
able in 8 out of 11 cases and have been tabulated in »~Table 1.

Macroscopic and Microscopic Findings

Detailed gross findings were available in 8 out of 11 cases.
The tumor size measured grossly or by radiology ranged from
1.7 to 8.8 cm. The tumor location was the anterior wall of the
uterus (n =3), right lateral wall (n = 1), posterior wall (n =2),
and filled the endometrial cavity in 2 cases. The tumor
involved more than half of the myometrium in 4 out of 11
cases (n=4) with serosal involvement seen in one case.
Lower uterine segment (LUS) involvement was seen in five
cases (n=>5). Six patients presented with FIGO 2023 stage IIC
disease, four with stage IIIC, and one patient with stage IV
disease. Corresponding details of biopsy/curettage were
available only in 4 out of 10 resection cases. Two cases
were diagnosed as grade 3 endometrioid adenocarcinoma
and one as DDEC on biopsy. One case came with a referral
diagnosis of high-grade endometrial stromal sarcoma.

In all the cases (n=11), the undifferentiated component
was composed of sheets of discohesive monomorphic small
to medium-sized round cells without any evidence of gland
formation. A focal trabecular pattern was seen in two cases
(n=2). Tumor cells were round to ovoid with vesicular nuclei
and prominent nucleoli (n = 11). Focal rhabdoid morphology
(large cells with eosinophilic inclusion like cytoplasm and
prominent nucleoli) was seen in four cases (n=4; ~Fig. 1).
The percentage of undifferentiated components ranged from
50 to 100%. In the DDEC cases, the differentiated component
was composed of endometrioid adenocarcinoma FIGO grade
1 (n=3) and grade 2 (n=4). Lymphovascular invasion was
seen in 54.5% of cases (n=6). The findings are summarized
in =Table 2.

Immunohistochemical Findings

[HC with various antibodies was performed on all cases, the
details of which are summarized in =Table 3. Undifferenti-
ated components demonstrated focal staining for keratins,
AE1/AE3 (n=9),and EMA (n =7; =Fig. 2). Focal positivity for
PAX8 was seen in one case. IHC for MMR proteins was
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performed on eight cases, of which four cases were MMR
protein deficient (three cases with MutL protein homolog 1
(MLH1)/postmeiotic segregation increased 2 (PMS2) loss and
one case with isolated MSH2 loss; =Fig. 2). integrase inter-
actor 1 (INI1) was retained in all cases (n=6/11) and loss of
Brahma-related gene 1 (BRG1) expression was seen in one
case (1/6; =Fig. 1).

Treatment and Follow-Up

Ten out of the 11 cases underwent total hysterectomy with
bilateral salpingo-oophorectomy. Bilateral pelvic and retro-
peritoneal nodal dissection was done in six cases. Four
patients received adjuvant chemotherapy along with radio-
therapy (n=4), of which three patients were disease free at
6, 18, and 24 months of follow-up. One patient had disease
progression with lymph node metastasis and was on immu-
notherapy (pembrolizumab with lenvatinib). Two patients
received chemotherapy alone, of which one patient died of
disease and one had disease progression at 6 months. One
patient who presented with distant metastasis (supraclavic-
ular lymph nodes) was on palliative treatment and was lost
to follow-up. Treatment and follow-up details are summa-
rized in =Table 1.

Discussion

Endometrial carcinoma is one of the most common gyneco-
logic cancers worldwide.® The recently described UDECs and
DDECs are rare, but aggressive subtypes,7 representing ap-
proximately 9% of endometrial carcinomas.' In the current
FIGO grading system of endometrial carcinomas, tumors are
graded by the proportion of solid area within the tumor,
without further characterization of the histologic details of
the solid component. This may lead to misdiagnosis of these
tumors as grade 3 endometrioid adenocarcinomas.® Carci-
nomas with undifferentiated components are consistently
reported to be more aggressive than high-grade endome-
trioid adenocarcinomas.’

The median age at diagnosis in our series was evaluated to
be 57 years, comparable to a previous study by Tafe et al.”
However, these tumors can affect young age groups, and
constitute 7% of endometrial carcinomas in patients aged
younger than 40 years of age.10 Most common presenting
symptoms are postmenopausal bleeding and vaginal
discharge.'

UDECs usually present as large polypoidal masses in the
endometrial cavity with frequent LUS involvement.” In our
series, LUS involvement was seen in 45% of cases (n=>5).
Hence, sampling the LUS while grossing a hysterectomy
specimen is a crucial step and ensures that all the compo-
nents of a tumor are identified, leading to correct diagnosis,
more precise treatment planning, and optimal
prognostication.

Although histological features of high-grade endome-
trioid adenocarcinomas and UDEC/DDEC may overlap, care-
ful attention made to the cellular details and architectural
patterns can help in differentiating the two entities. In the
undifferentiated carcinoma component, the tumor cells lack
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Fig. 1 Histological and immunohistochemical characteristics of undifferentiated endometrial carcinoma. (A) Sheets of tumor cells invading
the myometrium (hematoxylin and eosin [H&E], 100 x ); (B) perivascular arrangement of tumor cells around thin-walled blood vessels

(H&E, 200 x ); (C) tumor cells with rhabdoid morphology (H&E, 400 x ); (D) scattered multinucleated tumor cells (H&E, 400 x ); (E) focal EMA
positivity in tumor cells (H&E, 400 x ); (F) loss of BRG1 expression in tumor cells; lymphocytes and endothelial cells showing retained BRG1
expression serves as internal control (H&E, 200 x ).

intercellular cohesion and are arranged in patternless sheets
without gland formation and neuroendocrine differentiation
(<10%)."" The tumor cells are monomorphic small to medi-
um-sized cells with vesicular nuclei and prominent eosino-
philic nucleoli.” Tumors may show nesting or alveolar
pattern with intervening delicate fibrovascular septa. Vari-
able amounts of rhabdoid cells in a myxoid background may
be seen. Other specific histologic features that were seen in
some UDECs were multinucleation, focal nuclear pleomor-
phism, and prominent tumor-infiltrating lymphocytes. As
originally described by Altrabulsi et al,'! these tumors often
do not show mucinous differentiation or spindled growth
pattern.

UDECs can be associated with FIGO grade 1/2 endome-
trioid adenocarcinomas, labeled as DDECs.'? In our series,
63.6% (n=7) of cases were associated with a differentiated
component. The well-differentiated component is usually
superficially located, whereas the undifferentiated compo-
nent is deep and invades the myometrium. This can lead to
misdiagnosis in the endometrial biopsy, which is a critical
step in suspected endometrial carcinoma cases. In our series,
only two cases were initially diagnosed as dedifferentiated
carcinoma in the biopsy specimen, highlighting the issue of
under-grading.

In DDECs, histologically, a sharp demarcation is noted
between the undifferentiated and differentiated carcinoma
components, whereas a seamless transition between the
glandular and solid areas is seen in high-grade endometrioid
adenocarcinomas. Also, the cells forming the solid area in
high-grade endometrioid adenocarcinomas show similar
cytological features as those of the glandular component.'?
DDECs can also be misdiagnosed as carcinosarcomas, given
their somewhat biphasic appearance. However, carcinosar-

comas usually display an admixture of high-grade differen-
tiated component (usually serous carcinoma) and a distinct
pleomorphic spindle cell sarcomatous component,'* unlike
the monomorphic undifferentiated component in DDECs.

IHC also plays a key role in the differential diagnosis of
these tumors. Among the epithelial markers, EMA and CK
8/18 are shown to be diffusely and strongly positive in the
high-grade solid and well-differentiated components of
endometrioid adenocarcinomas, whereas show focal, weak
dot-like positivity in the undifferentiated component.” In our
series (n=11), focal staining for EMA/pancytokeratin (AE1/
AE3) was seen in the undifferentiated component, whereas
the differentiated component showed diffuse cytoplasmic
staining (n=7). Ramalingam et al suggested PAX8 as the
most effective marker to distinguish between undifferenti-
ated and high-grade solid components.” In our study, PAX8
was performed in only five cases, of which one case of UDEC
showed focal positivity. Estrogen receptor (ER) and proges-
terone receptor (PR) show focal/absent expression in UDEC,
whereas retained expression in the well-differentiated endo-
metrioid carcinoma component,'”> which was consistent
with our series. Hoang et al also reported that loss of PAX8
and ER expression may be a fundamental feature of dedif-
ferentiation.'® The undifferentiated component can show
focal neuroendocrine differentiation (synaptophysin and/or
chromogranin expression) in less than 10% of tumor cells, in
contrast to a more diffuse and strong expression seen in
high-grade neuroendocrine carcinomas. In our series, syn-
aptophysin was done only in one case, and showed negative
expression.

When tumors involve the LUS, it is essential to rule out
high-risk human papillomavirus (HPV) related endocervical
adenocarcinoma. These tumors can present with mixed

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).
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Table 3 Immunohistochemistry findings in the undifferentiated component of tumors

Patient | EMA | CK PAXS8 | ER PR P53 MLH1 PMS2 MSH2 MSH6 INI BRG1

1 N Focal | NP Focal | NP Wwild Retained | Retained | Retained | retained | NP NP

2 NP Focal Focal | NP wild NP NP NP NP NP Retained
3 Focal | NP Focal | NP Mutated | Loss Loss Retained | Retained | Retained | NP

4 Focal | Focal | NP Focal | Focal | Wild Retained | Retained | Retained | Retained | Retained | NP

5 Focal | Focal | NP N NP NP NP NP NP NP NP NP

6 Focal | Focal | Focal | N N Mutated | Loss Loss Retained | Retained | Retained | Retained
7 Focal | Focal [ N N NP Mutated | NP NP NP NP Retained | Retained
8 Focal | NP NP Focal | NP Wwild Retained | Retained | Retained | Retained | Retained | Retained
9 NP Focal | N N NP wild Retained | Retained | Loss Retained | Retained | Retained
10 Focal | Focal | NP Focal | NP Mutated | Retained | Retained | Retained | Retained | NP NP

11 Focal | Focal | NP Focal | Focal | Wild Loss Loss Retained | Retained | NP Loss

Abbreviations: BRG1, Brahma-related gene 1; CK, cytokeratins; EMA, epithelial membrane antigen; ER, estrogen receptor; focal, <50% staining
(strong staining in the differentiated component); INI1, integrase interactor 1; MLH1, MutL protein homolog 1; MSH2, MutS homolog 2; MSH6, MutS
homolog 6; N, negative; NP, not performed; PAX8, paired box 8; PMS2, postmeiotic segregation increased 2; PR, progesterone receptor.

Fig. 2 Histological and immunohistochemical features of dedifferentiated endometrial carcinoma. (A) Tumor showing abrupt transition
from well-differentiated to undifferentiated component (hematoxylin and eosin [H&E], 200 x ); (B) EMA (immunohistochemistry [IHC], 100 x ,
shows a well-differentiated component with diffuse staining and focal staining in an undifferentiated component); (C) ER shows focal weak
staining in undifferentiated component (IHC, 400 x ); (D) p53 shows mutation-type staining pattern (diffuse nuclear staining, IHC, 200 x ); (E)
PMS2: tumor cells showing loss of expression in the undifferentiated component (IHC, 200 x ; inset showing intact expression in differentiated
component); (F) MSH6: tumor cells showing retained expression (IHC, 200 x ).

mucinous and endometrioid-like features, resembling endo-
metrioid adenocarcinomas, but they often have more mitotic
figures and apoptotic bodies. The standard IHC panel, includ-
ing ER/PR, p16, and PAX8, may not effectively distinguish
between these tumors, as both can be negative for ER and
PAX8." In a case series by Saad et al,'® 50% of uterine
differentiated endocervical adenocarcinomas showed strong

p16 positivity, similar to endocervical adenocarcinomas.
Consequently, differentiating these entities can be challeng-
ing and may rely on imaging for tumor epicenter and HPV in
situ hybridization studies.

SMARCA4-deficient undifferentiated uterine sarcoma
(SDUS) has a morphology that overlaps with UDEC. Both
these tumors show sheets of monomorphic rhabdoid-like

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).
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cells; however, a phyllodiform (leaf-like) architecture fa-
vored a diagnosis of SDUS. Compared with SDUS, UDECs
were seen in older women, and more frequently showed
TP53 mutations, microsatellite instability, and intact
SMARCA4 and SMARCB1."°

UDECs and DDECs are suggested to be associated with
deficiency of mismatch repair (MMR) proteins and have
shown association with Lynch syndrome. MMR deficiency
is seen in 58% of these tumors, compared to 25 to 30% in other
endometrial carcinomas.’’ In our series, 50% of tumors
showed MMR deficiency, which is consistent with previous
reports.”’ Approximately, 60% of these tumors show loss of
expression of switch/sucrose nonfermenting (SWI/SNF)
complex proteins, including ARID1B, SMARCA4 (BRG1),
and SMARCB1 (INll).21 Only one case showed loss of BRG1
expression in our case series.

Owing to the rarity of these tumors, there is limited
experience with treatment strategies. Comprehensive stag-
ing surgery should be performed in operable cases, including
total hysterectomy with bilateral salpingo-oophorectomy,
systematic lymphadenectomy, and infracolic omentec-
tomy.?2 UDEC is an aggressive histologic subtype of endo-
metrial carcinoma and warrants adjuvant treatment with
chemotherapy (carboplatin/paclitaxel) and external beam
radiotherapy with/without vaginal brachytherapy.??

Despite intensive treatment regimens, a fulminant re-
currence pattern with short survival was reported by Han
et al.’® Disease-related death rate ranges from 41 to 75%,
which occurs mostly in the first 5 years after diagnosis.
According to Silva et al,'? of the 25 cases of UDEC/DDEC
studied, the frequency of stage I and II disease was 37.5%
and that of stage IIl and IV disease was 62.5%. Our series
showed a frequency of 54.5 and 45.4%. Pelvic and para-
aortic lymph nodes were the most common sites of metas-
tasis. Silva et al'? and Tafe et al’ noted that the presence of
even a small undifferentiated component (as low as 5%)
leads to poor clinical outcomes.

In The Cancer Genome Atlas (TCGA) classification, the
POLE-ultramutated tumors were reported as a subtype of
endometrial carcinomas with an excellent prognosis, irre-
spective of other clinicopathological variables. Espinosa
et al®® found that two UDEC and seven DDEC patients
(9/21, 43%) had mutations in the POLE exonuclease domain.
These mutations were more common in FIGO stage | tumors
and correlated with better outcomes (p =0.02).

MMR protein-deficient (dMMR) tumors may benefit
from combination treatment with immune checkpoint
inhibitors.?* The Keynote-146 phase 1/2 trial showed the
combination of pembrolizumab with lenvatinib to have
a promising antitumor response in patients with advanced
endometrial carcinomas, regardless of their tumor
microsatellite (MSI) status.® Other PD-1 inhibitors, such
as dostarlimab and nivolumab, have also shown antitumor
activity against dMMR tumors.?® SWI/SNF complex
deficiency defines a highly aggressive subset of UDEC in
which 1-year cancer-specific survival is 26% compared
to 75% in SWI/SNF complex-intact tumors.?’ Therefore,
the distinction may become clinically relevant as investi-
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gational drugs such as EZH2 inhibitors have shown pre-
clinical efficacy in targeting BRG1- and INI1-deficient
tumors.?®

In our present series, three patients (one patient with
stage Il and two patients with stage Il disease) who received
adjuvant chemotherapy (paclitaxel and carboplatin) with
concurrent radiotherapy are alive with no evidence of dis-
ease at 15, 18, and 26 months. Two patients with stage III
disease had progression 4 and 8 months after completion of
treatment with vault recurrence and regional lymph node
metastasis and are on immunotherapy with pembrolizumab
and lenvatinib. One patient with stage Il disease (who
received neoadjuvant chemotherapy) died of disease
7 months after diagnosis.

Most of the studies reporting survival outcomes of
UDECs and DDECs in the literature have shown worse
outcomes relative to differentiated tumors. The original
study by Silva et al,'? with 25 cases of DDEC, reported a
crude survival rate of 46%, with 4 patients alive with
progressive disease and only 1 patient with no evidence
of disease at 104 months. In the largest previously pub-
lished series of 26 cases of UDEC by Tafe et al,’” 72% of
patients with stage I/Il disease and 60% with stage III/IV
disease were alive at a median follow-up of 20 months.
Ureyen et al®° reported on a series of 18 cases of UDEC; after
a median of 66 months of follow-up, their results were
similar to those of our study, with 33% of cases showing
progressive disease and 16% succumbing to disease.

Conclusion

To summarize, UDECs and DDECs are aggressive histological
subtypes that should not be underdiagnosed as endome-
trioid adenocarcinomas and, hence, awareness regarding
this entity is necessary. Our study emphasized the distinctive
clinical, morphological, and immunohistochemical charac-
teristics of these tumors. Their association with MMR protein
and SWI/SNF complex protein deficiency makes them future
candidates for immunotherapy and newer therapeutic
targets.
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