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Dedifferentiated endometrial carcinoma: A report
of three cases and review of the literature
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Abstract. Dedifferentiated endometrial carcinoma, which is
defined microscopically as the co-existence of undifferentiated
carcinoma and grade 1 or 2 endometrioid adenocarcinoma, is
an aggressive type of cancer regardless of the percentage of
undifferentiated components. It is reported that undifferenti-
ated carcinoma comprises 9% of endometrial carcinoma. The
percentage of dedifferentiated endometrial carcinoma has
been hypothesized to be 40% of undifferentiated carcinoma.
A precise pathological diagnosis is essential for defining the
appropriate therapeutic approach and prognosis. Furthermore,
since there is an association between dedifferentiated endome-
trial carcinoma and Lynch syndrome, it is important to identify
the patient's genetic background. The current case report pres-
ents three cases of dedifferentiated endometrial carcinoma
treated in our hospital. In immunohistochemical staining for
DNA mismatch-repair (MMR) proteins in dedifferentiated
endometrial carcinoma, the components of undifferentiated
carcinoma demonstrated a loss of MMR protein expression,
and it is suspected that there may be a germline mutation in
these cases. Therefore, Lynch syndrome should be suspected
and the appropriate genetic approaches in cases of dedifferen-
tiated endometrial carcinoma should be considered.

Introduction

In endometrial carcinoma, undifferentiated carcinoma with
grade 1 or 2 endometrioid adenocarcinoma is defined as
dedifferentiated endometrial carcinoma (1). Due to a relatively
newly recognized entity, there are quite a few cases with dedif-
ferentiated endometrial carcinoma reported worldwide (2).
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Of note, there is reportedly an association between dediffer-
entiated endometrial carcinoma and Lynch syndrome (1), an
autosomal dominant inherited cancer susceptibility syndrome
caused by MMR genes including MLHI, MSH2, MSH6, and
PMS (2,3).

In the present study, we reported three cases of dedifferen-
tiated endometrial carcinoma treated in our hospital with their
immunohistochemical expression of MMR proteins.

Case reports

Clinical characteristics of three cases. Table 1 shows the
summary of clinical characteristics in three cases of dedif-
ferentiated endometrial carcinoma treated at our hospital
in 2014 and 2015. The mean age at diagnosis was 54 years.
All three cases presented with atypical genital bleeding as
chief complaints and elevated tumor markers (CEA, CA19-9,
CA125) were detected. Patients 2 and 3 were null gravid and
had familial histories of colon cancer. As for past medical
history, patient 1 had a history of ulcerative colitis and
patient 3 had a history of renal cell carcinoma. Preoperative
endometrial biopsies were performed in all the patients and
histological type was endometrioid adenocarcinoma Gl in
patient 1 and high-grade adenocarcinoma in patient 3. In
patient 2, we did not pick up sufficient materials. All three
patients underwent surgery based on the diagnosis of endome-
trial carcinoma. In patients 1 and 3, we accomplished complete
surgery without any residual tumor. By contrast, we did not
accomplish complete surgery in patient 2 as there were many
unresectable tumors in the retroperitoneal cavity. Patient 1
was early stage, and patients 2 and 3 were advanced stage.
The treatment strategy for adjuvant therapy was different in
the patients because of different degrees of renal dysfunction:
It was mild in patient 1, moderate in patient 2, and severe
in patient 3. Patient 1 was alive with no evidence of disease
2 years post-operation, but patients 2 and 3 succumbed to the
disease at 5 months and 7 months post-operation, respectively.

The patients provided permission to publish these features
of her case, and the identity of the patient has been protected.
Furthermore, ethics approval was obtained from the Ethics
Comittee of the Jikei University School of Medicine [approval
no. 14-132(4001)] and written informed consent was obtained
from the patient for publication of this case study and the
accompanying images.
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Table I. Patient characteristics.

Patient 1

Patient 2

Patient 3

Age at diagnosis (years)
Pregnancy history
Family history

Past history

Chief complaint
Preoperative endometrial
biopsy

Operation

FIGO stage
TNM classification

Carcinoma components
confirmed in
hysterectomy specimen

Residual tumor
Adjuvant therapy

Progression-free time
Recurrent or
metastases sites
Outcome

66

3G2P

None

Ulcerative colitis
Atypical genital bleeding
Endometrioid
adenocarcinoma G1
TAH + BSO +

LNX (pelvis-paraaorta)

1A
pT1aNOMO
Endometrioid G1: 55%

Undifferentiated: 45%
None

AP protocol
Adriamycin: 60 mg/m?,
Cisplatin: 50 mg/m?
every 3 weeks, 6 cycles
2 years

None

Alive

48

0GOP

Father: Colon cancer
None

Atypical genital bleeding
Insufficient material®

TAH + BSO + OMTX +
Right hemicolectomy +
Hartmann operation
IVB

pT4bNXMO
Endometrioid G1: 10%

Undifferentiated: 90%
>5 cm above ureter
TC protocol
Paclitaxel: 180 mg/m?,
Carboplatin: AUC 6
every 4 weeks, 4 cycles
5 months
Enlargement of pelvic
tumor

Death 5 months after
operation

48

0GOP

Father: Colon cancer
Renal cell carcinoma
Atypical genital bleeding
High-grade
adenocarcinoma

TAH + BSO + OMTX +
LNX (pelvis) +

LNS (paraaorta)

IITA

pT3aNOMO
Endometrioid G1: 40%

Undifferentiated: 60%
None

Radiation

Pelvis

50 Gy
5 months
Lung, vaginal stump

Death 7 months after
operation

TAH, total abdominal hysterectomy; BSO, bilateral salpingo-oophorectomy; LNX, lymphadenectomy; OMTX, omentectomy; LNS, lymph

node sampling. “Impression of preoperative MRI imaging was uterine serous carcinoma or carcinosarcoma.

Table II. Immunohistochemical analyses of dedifferentiated endometrial carcinoma cases.

MLHI1 MSH6 PMS2
Case 1 (DC) Negative Strongly positive Strongly positive Negative
Case 2 (DC) Negative Strongly positive Strongly positive Negative
Case 3 (DC) Negative EM: Negative EM: Weakly positive Negative
UC: Strongly positive UC: Strongly positive
Case 4 (Serous) Strongly positive Strongly positive Strongly positive Strongly
control case) positive

DC, dedifferentiated carcinoma; UC, undifferentiated carcinoma; EM, endometrioid adenocarcinoma.

Pathological findings. The histological examination performed  of dedifferentiated carcinoma: ER and PR were positive in
in all three cases revealed endometrial carcinoma containing  the endometrioid adenocarcinoma component, and negative
low-grade endometrioid adenocarcinoma and undifferentiated  for the undifferentiated carcinoma component, while p53
carcinoma, with the abrupt transition of any two components ~ was overexpressed only in the undifferentiated carcinoma

showing a sharp border (Fig. 1). The amount of undifferentiated  component (Fig. 1).
carcinoma components varied among the cases, ranging

We also performed immunohistochemistry for four DNA

from 45 to 90% (Table I). Immunohistochemically, the = MMR proteins, i.e., MLH1, MSH2, MSH6, and PMS2, which
expression for ER, PR, and p53 was similar in all three cases  served as surrogate markers for Lynch syndrome, in three
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Figure 1. Pathological findings of dedifferentiated endometrial carcinoma. The left upper area (arrow) is composed of fused glandular component and is
thought to be endometrioid adenocarcinoma grade 1. On the other hand, the right lower area (arrowhead) shows cells with high nuclear/cytoplasmic (N/C) ratio
proliferating without any differentiation and is thought to be undifferentiated carcinoma. According to these findings, this endometrial carcinoma is classified
as dedifferentiated endometrial carcinoma (A). For immunohistochemistry, endometrioid adenocarcinoma shows ER (+) and PR (+), and p53 (-) (left upper
area). Undifferentiated carcinoma shows ER (-) and PR (-), and p53 (++) (right lower area) (B, C, D). Original magnification, x40.

MSH2 MSH6 PMS2

H&E MLHI
Control
(serous)

Figure 2. Immunohistochemical analyses of the cases of dedifferentiated endometrial carcinoma. Images show immunohistochemical analyses of the cases
and a control (serous). The assessments are summarized in Table II (4). Original magnification, x40.

cases of dedifferentiated carcinoma described above and the  Discussion

case of serous carcinoma (control) (Fig. 2 and Table II) (4).

The undifferentiated carcinoma component in three cases In 2006, Silva et al reported cases of endometrial carcinoma
of dedifferentiated carcinoma showed loss of MLH1/PMS2. in which low-grade endometrioid carcinoma was combined
These four DNA MMR proteins were retained in all the serous ~ with undifferentiated carcinoma, and designated them as
carcinoma cases. dedifferentiated endometrial carcinoma (5). The rate of each



YOKOMIZO et al: CHARACTERISTICS OF DEDIFFERENTIATED ENDOMETRIAL CARCINOMA

component was not defined. It is reported that undifferenti-
ated carcinoma comprises 9% of endometrial carcinoma (5).
The percentage of dedifferentiated endometrial carcinoma is
thought to be 40% of undifferentiated carcinoma (5). The peak
age of dedifferentiated endometrial carcinoma is 55 years, and
the primary complaint is post-menopausal atypical genital
bleeding (1). The risk factor remains unclear but some case
reports have shown an association with Lynch syndrome (1).
According to Silva's report, the frequency of stage I and II
was 37.5% and stage III and IV was 62.5% (5). The clinical
characteristics of our cases are similar to previous reports.

The pathological characteristics of undifferentiated carci-
noma are as follows: Proliferation of small- to middle-size
cells without any differentiation; typically tumor cells are
positive for p53, EMA, CK18, and vimentin, negative for ER,
PR, or E-cadherin, and they may be negative for pan-cyto-
keratins (1). Undifferentiated carcinoma may arise through
transformation or dedifferentiation in well-differentiated
endometrioid adenocarcinoma (5). According to the study
by Wu et al, when dedifferentiated endometrial carcinoma
metastasizes, the majority of metastases are comprised of the
undifferentiated component. In the metastatic lesions, ER and
PR expression may be the tissue biomarkers to distinguish
the origin of the tumor (6). Hoang ef al also reported that
the loss of PAX8 and ER expression may be a fundamental
feature of dedifferentiation (7). There is a tendency for the
well-differentiated endometrioid component to exist mainly
on the tumor surface and for the undifferentiated component
to exist in the deeper area (8). Due to this localization, it
is possible that the undifferentiated component cannot be
identified by biopsy; thus, an exact diagnosis and the appro-
priate operation are difficult to determine. In the current
report, there were no cases of exact diagnosis using a biopsy
specimen. According to Kanis et al, the sensitivity of the
preoperative endometrial biopsy or curettage decreases with
high-risk histology endometrial cancer (9). It also has been
demonstrated that undifferentiated carcinoma component
when coexisting with endometrioid adenocarcinoma may
be erroneously recognized as solid component of endome-
trioid adenocarcinoma, leading to misdiagnose the tumor as
FIGO grade 2 or 3 endometrioid adenocarcinoma (2). While
the tumors cells are discohesive with high-grade nuclear
feature and grow in a sheet-like manner in undifferentiated
carcinoma, those of endometrioid adenocarcinoma forming
solid nests are cohesive and show similar cytology to those
forming glands. Previous findings suggest the strategy to
distinguish between undifferentiated carcinoma and solid
component of endometrioid adenocarcinoma. When an
undifferentiated carcinoma component is juxtaposed with
low-grade endometrioid adenocarcinoma, a sharp boundary
is evident between them, whereas a seamless transition from
glandular component to solid component is observed in
high-grade endometrioid adenocarcinoma (10). Ramalingan
et al reported that PAX8 may be an effective biomarker to
distinguish undifferentiated carcinoma (11).

The endometrioid component was ER (+) and PR (+), and
p53 (-). The undifferentiated component was ER (-) and PR (-),
and p53 (++) (Fig. 1). These findings are characteristic of
type 1 and type 2 cancer coexistence (12). Furthermore, all
the components of undifferentiated carcinoma in dedifferenti-
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ated carcinoma showed loss of MLH1/PMS2, whereas serous
adenocarcinoma was positive. Dedifferentiated carcinoma has
been reported to be associated with Lynch syndrome (1). Lynch
syndrome is an autosomal dominant inherited cancer suscep-
tibility syndrome caused by germline mutations in one of a set
of MMR genes (MLHI, MSH2, MSH6, and PMS (2,3). Loss of
expression is a predictive marker for germline mutation. MLH1
dimerizes with PMS2 in functional states, in order that MLH1
abnormality is accompanied by the loss of PMS2. Garg et al
reported that five of seven dedifferentiated carcinomas were
associated with abnormalities in MLH1/PMS2 (13). However,
loss of MLHI is caused by methylation of MLHI as well as
germline mutations of MLHI. They did not perform genetic
testing for cases with abnormalities in MLH1/PMS2. In the
study by Lu ef al on endometrial cancer at age younger than
50 years, only one of 13 cases with loss of MLH1 had germline
mutation of MLH1 and the other cases had methylation of
MLHI (14). Personal and family history is very important for
identifying patients with high risk of Lynch syndrome (3). In
the same study, they also reported that women with a Lynch
syndrome-associated cancer had a 43% chance of germline
mutation in MMR as compared to women without an affected
first-degree relative (14). Two of our three cases having family
history of colon cancer in a first-degree relative, were referred
for genetic counseling. According to the Berretta et al, most
of the patients diagnosed with dedifferentiated endometrial
carcinoma were deceased due to disease within one year, and
the appropriate treatment for dedifferentiated endometrial
carcinoma was not defined (15). In most reports, operative
therapy with adjuvant chemotherapy was performed, but there
is no evidence-based strategy, including operative therapy,
chemotherapy, and radiation therapy (15). In general, the
prognosis of dedifferentiated endometrial carcinoma is poor
regardless of the undifferentiated component percentage
and the degree of differentiation of endometrioid adenocar-
cinoma (4). The concept of the rare histological type should
be recognized when seeking a precise prognostic analysis and
the appropriate therapeutic strategy. In addition, personal and
family history and immunohistochemical analysis of MMR
protein for patients with dedifferentiated carcinoma of endo-
metrium should be considered to identify the risk of Lynch
syndrome.
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