L))

Check for
updat

Original Article

Clinicopathologic correlation of endometrial stromal sarcomas: a
retrospective study of 42 cases

Fengjie Wang'”?, Yongfen Yi', Yi Luo’, Jing Chen'

'Department of Pathology, Molecular Medicine and Tumor Center, Chongqing Medical University, Chongqing 400016, China; *Science and
Technology College of Hubei University for Nationalities, Enshi 445000, China; 'Department of Gynecology and Obstetrics, The First Affiliated
Hospital of Chongging Medical University, Chongqing 400016, China

Contributions: (I) Conception and design: F Wang, Y Luo; (IT) Administrative support: Y Yi; (IIT) Provision of study materials or patients: All authors;
(IV) Collection and assembly of data: ] Chen, F Wang, Y Luo; (V) Data analysis and interpretation: ] Chen, F Wang; (VI) Manuscript writing: All
authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Yi Luo. Department of Gynecology and Obstetrics, The First Affiliated Hospital of Chongqging Medical University, Chongqing
400016, China. Email: smileyi@163.com.

Background: To evaluate clinicopathologic features and molecular markers associated with prognosis and
diagnosis of endometrial stromal sarcomas (ESS) and analyze prognostic values.

Methods: We analyzed the clinic and pathologic records of 42 patients who were diagnosed with ESS
from the First Affiliated Hospital of Chongging Medical University between January 2012 and August 2017
retrospectively, and further explored the correlation between pathological features and prognosis.

Results: The age of the patients ranged from 20 to 74 years (mean: 45.5 years). There were 24 low-grade
ESS (LGESS), 16 high-grade ESS (HGESS) and 2 undifferentiated uterine sarcoma (UUS) respectively, of
which included 6 recurrent cases involving extra-uterine organs. The tumors of most patients usually showed
positive for CD10, Vimentin, estrogen receptor (ER), progesterone receptor (PR), CyclinD1, and negative
for SMA and S-100 with immunohistochemical staining. Tumor classification, depth of invasion, and
tumor stage showed correlation with the recurrence rate (P<0.01, 0.05, and 0.01). CyclinD1 expression was
significantly associated with tumor recurrence (P<0.01), and ER, PR with tumor classification (P<0.05, 0.01).
Conclusions: Our results demonstrate that CyclinD1 positivity may contribute to tumor recurrence and
malignancy associated with ESS. Tumor classification, depth of invasion, and tumor stage show significant

association with the recurrences.
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Introduction cytologically bland fusiform cells resembling stromal

) ) cells of proliferative-phase endometrium, permeating the
Endometrial stromal sarcoma (ESS) is a rare mesenchymal . . . .
myometrium as well as the intramyometrial or parametrial

vessels (2,3). Both HGESS and UUS often exhibit

myometrial invasion, hemorrhage and necrosis, as well as

tumor, which accounts for less than 1% of all uterine
malignancies, but it is the second most common uterine
malignant mesenchymal tumor, and divided into low-

grade ESS (LGESS), high-grade ESS (HGESS) and

marked nuclear pleomorphism with high mitotic activity

(2,3). And UUS is a highly malignant sarcoma, which lacks

undifferentiated uterine sarcoma (UUS) according to the
WHO Classification of Tumors of Female Reproductive
Organs [2014] (1). LGESS is typically composed of
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endometrial stromal differentiation and exhibits a complex
karyotype with no specific translocation (1).
Factors such as mitotic index, tumor size, clinical stage,
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pathological grade, positive surgical margins, menopause
and age have been reported as potential prognostic
parameters, but their use in ESS remains controversial
(4,5). A retrospective study (6) reported that CD10/
vimentin were expressed more frequently and CD10-
negative expression may contribute to the malignant
characteristics and recurrence associated with ESS. LGESS
characteristically showed diffuse positivity for CD10,
estrogen receptor (ER), and progesterone receptor (PR),
while HGESS typically showed absent or only focal and
weak staining for CD10, ER and PR, diffuse positivity for
CyclinD1 as described by one study (7). LGESS usually
has an indolent course, whereas HGESS and UUS a more
aggressive manner with a poorer prognosis, so it is necessary
to distinguish low- and high-grade tumors for pathologists
and gynecologists. Although immunohistochemistry (IHC)
often plays an adjunct role in the differential diagnosis of
different uterine mesenchymal lesions, sensitive and specific
IHC markers have not been identified for diagnosis in
ESSs (8). How to differentiate and diagnose ESSs correctively
remains a difficulty for pathologists and gynecologists, so
it is crucial to seek better diagnostic markers and standard
surgical treatment to decrease recurrence in clinic.

In this study we analyzed the possibly useful
molecular markers that correlate with prognosis and the
clinicopathological features of ESSs according to the
IHC results retrospectively, of all patients from the First
Affiliated Hospital of Chongqing Medical University
between January 2012 and August 2017, including 24
LGESS, 16 HGESS, and 2 UUS, in order to provide
strategy for clinic practice.

Methods

Immunohistochemical staining was performed using the
avidin-biotin immunoperoxidase method as previously
described (8). IHC results were confirmed again, and
all pathological slides were reviewed and confirmed by
two independent pathologists in terms of the degree of
immunoreactivity and the intensity. The degree was scored
semi quantitatively on the basis of the percentage of positive
cells: negative [0]; minimal positive (<5%); focal positive
(5-39%); multifocal positive (40-75%); and diffuse positive
(>75%). And intensity of staining (negative, 0; weak, 1+;
moderate, 2+; and strong, 3+). Cytoplasm or nuclear
staining showed yellow or yellowish brown as positive cases.

We searched the clinic and pathology files from the First
Affiliated Hospital of Chongqing Medical University to
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identify patients diagnosed with ESS between January 2012
and August 2017. Clinical features included patient’s age,
tumor size, stage, distant metastasis, surgical operation,
clinical outcome, recurrence patterns, and follow-up data
that were collected from the medical records. Pathology
reports were reviewed to determine the sites of the tumors
and the extent of surgical staging.

The International Federation of Gynecology and
Obstetrics (FIGO) stage for endometrial carcinoma was
adapted for ESS (stage I, tumors limited to the uterus; stage
II, involvement of the cervix; stage III, involvement of the
pelvis; and stage IV, disease outside the pelvis).

The study was reviewed and approved by the ethics
committee of the First Affiliated Hospital of Chonggqing
Medical University.

Statistical analysis: all statistical analyses were carried out
using SPSS 20.0 (SPSS Inc.); two-side Fisher’s exact test
was used to compare two groups. P<0.05 was considered
statistically significant.

Results
Clinical features

The clinical features of the patients are summarized in Table
1. The age of the 42 patients ranged from 20 to 74 years
(median: 45.5 years). The most common initial clinical
presentation included uterine bleeding (17/42, 40.48%),
pelvic pain (11/42, 26.19%) and asymptomatic (14/42,
33.33%). Twenty six point nineteen percent (26.19%),
54.76%, and 19.05% patients underwent operation by TAH
(total abdominal hysterectomy), TAH + BSO (bilateral
salpingo-oophorectomy), and TAH + BSO + PL (pelvic
lymphadenectomy) respectively, thus TAH + BSO was the
mainstay of surgery. Of all patients, 19 had stage I & II
disease, and 16 had stage III & IV disease according to the
2009 FIGO stage.

Twenty-nine patients were alive with or free of disease
including 10 HGESS and 19 LGESS, 2 died, and others
missing in a short-term (2-60 months) follow-up visit.
Among all cases, 21.43% (9/42) developed recurrence after
operation within half a year, of which six cases occurred in
extra-uterine sites.

Pathologic features

Tuble 2 showed the pathological characteristics. According
to the criteria of WHO Classification [2014] there were
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Table 2 Pathologic features of the 42 patients with ESS

Parameter Number (%) Parameter Number (%)
Age, median (years) 45.5 Tumor size, median (cm) 4.6
Initial clinical presentation Classification
Bleeding 17/42 (40.48) LG 24/42 (57.14)
Pelvic pain 11/42 (26.19) HG 16/42 (38.10)
Asymptomatic 14/42 (33.33) uus 2/42 (4.76)
FIGO stage Depth of invasion
I+ 19/42 (45.24) <1/2 myometrium 25/42 (59.52)
I+ v 16/42 (38.10) >1/2 myometrium 12/42 (28.57)
Unknown 7/42 (16.67) Serosa 5/42 (11.90)
Relapse LVSI
Yes 9/42 (21.43) Yes 8/42 (19.05)
No 21/42 (50.00) No 21/42 (50.00)
Unknown 12/42 (28.57) Unknown 13/42 (30.95)

Clinical outcomes

Alive 29/42 (69.05)
Dead 2/42 (4.76)
Missing 11/42 (26.19)

Surgical operation
TAH 11/42 (26.19)
TAH + BSO 23/42 (54.76)

TAH + BSO + PL 8/42 (19.05)

ESS, endometrial stromal sarcoma; TAH, total abdominal
hysterectomy; BSO, bilateral salpingo-oophorectomy; PL,
pelvic lymphadenectomy; FIGO, Federation of Gynecology and
Obstetrics.

24 LGESS, 16 HGESS and 2 UUS confirmed by two
independent pathologists. The median diameter of
tumor was 4.6 cm. Depth of myometrial invasion (<1/2
myometrium) and lymph-vascular space involvement (LVSI)
were identified in 25 (59.52%) and 8 (19.05%) patients,
respectively.

More than 20 IHC markers were used to distinguish
different ESSs from other malignancies, here we listed 10
common markers which were meaningful for pathology
diagnostics in Table 3. During IHC staining, the tumors
of most patients usually showed positivity for CD10,
Vimentin, ER, PR, and CyclinD1, and negative for SMA
and S-100 as shown in Table 3. Ki67 indexes more than 5%
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ESS, endometrial stromal sarcoma; LG, low grade; HG, high
grade; UUS, undifferentiated uterine sarcoma; LVSI, lymph-
vascular space involvement.

Table 3 The expression patterns of the 10 commonly used IHC
markers

Markers Positive (n) Positive rate (%)
CD10 39/42 92.86
ER 22/34 64.71
PR 23/34 67.65
Vimentin 30/30 100.00
CyclinD1 14/16 87.50
SMA 9/37 24.32
S-100 0/11 0
P53 6/9 66.67
P16 4/5 80.00
Ki67

<5% 2/42 4.76

5-20% 22/42 52.38

>20% 18/42 42.86

tcr.amegroups.com

IHC, immunohistochemistry; ER, estrogen receptors; PR,
progesterone receptors.
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CD10 CyclinD1

Figure 1 HE staining and IHC contribute to diagnosis of different ESSs. (A,B) HE showing morphologic features in LGESS and HGESS
tissues; (C-H) IHC showing expression in LGESS and HGESS. Ki67 index (C and D, x200), CD10 (E and F, x200), and CyclinD1 (G and
H, x400) respectively. Ki67 and CyclinD1 were strongly expressed in nuclear patterns. CD10 was strongly expressed in cytoplasmic and
membranal patterns. HE, hematoxylin and eosin; IHC, immunohistochemistry; LGESS, low-grade ESS; HGESS, high-grade ESS; ESS,

endometrial stromal sarcomas.

accounted for the majority (95.24%) which were showed to
have correlation with tumor classification and prognosis.

Hematoxylin and eosin (HE) staining and Ki67/CD10/
CyclinD1 expression by immunohistochemistry (IHC)
staining of LGESS and HGESS were shown in Figure 1,
and Ki67, CD10, and CyclinD1 were representative
indicators usually used in clinic. Tumor cells of LGESS
were similar to the endometrial stromal cells in the
proliferative stage, without obvious atypia and mitotic
figures, and usually showed irregular “tongue-like” growth
patterns (Figure 14). HGESS had infiltrative growth,
karyotype irregularity with more mitotic figures, and often
accompanied by necrosis (Figure 1B). HGESS usually has
higher Ki67 index than LGESS (Figure 1C,D). LGESS
and HGESS showed positivity for CD10 (Figure 1E,F).
CyclinD1 expressed positively in LGESS (Figure 1G)
HGESS (Figure 1H).

Follow-up & recurrences

Recurrence after operation developed in 9 (21.43%) of
the 42 patients, with locations of recurrence as follows:
pelvic recurrence (6/9, 66.67%), extra-pelvic recurrence
(1/9, 11.11%) and both pelvic and extra-pelvic recurrences
(2/9, 22.22%) within half a year. Due to a short follow-up
time, patient age, menopausal status, tumor size, surgical
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operation, and lymphatic vascular space invasion did not
show any significant association with the recurrence rate.
But depth of invasion, tumor classification, and tumor stage
all had close correlation to recurrence (P<0.05, P<0.01,
P<0.01 respectively) as shown in Table 4.

Correlation analysis of related molecular expression

Of 42 cases, additional immunohistochemical assays had
been performed to detect the expression of common
molecular markers, including CD10, ER, PR, CyclinDI,
and further analyzed the relationship between positive
expression and some clinicopathological features as shown
in Tuables 5,6. CyclinD1 expression closely related to
tumor relapse (P<0.01), and ER, PR positivity to tumor
classification (P<0.05, P<0.01).

Discussion

ESS, a rare malignant tumor, usually affects the middle-aged
women and uterine bleeding is the most common symptom
which accounts for 40.48% in this study. Studies have
found that recurrence does exist in patients with retained
ovaries (9), and recurrence following a hysterectomy may in
part be caused by estrogen stimulation originating from the
retained ovaries (6). Our results demonstrated that high rate
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Recurrences
Parameter Total (n=42) P value*
Yes (n=9) No (n=21) Unknown (n=12)
Classification <0.01
LG 24 4 12 8
HG 16 3 9 4
uus 2 2 0 0
Depth of invasion <0.05
<1/2 myometrium 26 3 14 9
>1/2 myometrium 12 3 6 3
Serosa 4 3 1 0
Tumor stage <0.01
I+ 19 0 16 3
n+ v 16 9 4 3
Unknown 7 0 1 6
Surgical operation >0.05
TAH 11 1 6 4
TAH + BSO 23 5 12 6
TAH + BSO + PL 8 3 3 2

*, two-side Fisher’s exact test. LG, low grade; HG, high grade; UUS, undifferentiated uterine sarcoma; TAH, total abdominal hysterectomy;
BSO, bilateral salpingo-oophorectomy; PL, pelvic lymphadenectomy.

Table 5 Correlations between CD10/CyclinD1 expression and clinicopathologic features

Parameter CD10 CyclinD1
Total (n=42) Positive (n=39) Negative (n=3) P value* Total (h=16) Positive (h=14) Negative (n=2) P value*
Classification >0.05 >0.05
LG 24 23 1 8 6 2
HG 16 14 2 7 7
uus 2 2 0 1 1 0
Depth of invasion >0.05
<1/2 myometrium 26 24 2 7 6 1 >0.05
>1/2 myometrium 12 11 1 6 5 1
Serosa 4 4 0 3 3 0
Tumor stage >0.05 >0.05
I+ 19 17 2 6 6 0
I+ v 16 16 0 8 7 1
Unknown 7 6 1 1 1
Relapse >0.05 <0.01
Yes 9 9 0 6 6 0
No 21 20 1 8 8 0
Unknown 12 10 2 2 0 2

*, two-side Fisher’s exact test. LG, low grade; HG, high grade; UUS, undifferentiated uterine sarcoma.
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Table 6 Correlations between ER/PR expression and clinicopathologic features.

Parameter Total (n=34) eR PR
Positive (n=22) Negative (n=12) P value* Positive (n=23) Negative (n=11) P value*
Classification <0.05 <0.01
LG 21 17 18 3
HG 11 5 5 6
uus 2 0 0 2
Depth of invasion >0.05 >0.05
<1/2 myometrium 22 15 15 7
>1/2 myometrium 10 6 7 3
Serosa 2 1 1 1
Tumor stage >0.05 >0.05
I+l 17 10 10 7
I+ v 12 7 8 4
Unknown 5 5 5 0
Relapse >0.05 >0.05
Yes 8 3 4 4
No 17 11 11 6
Unknown 9 8 8 1

*, two-side Fisher’s exact test. LG, low grade; HG, high grade; UUS, undifferentiated uterine sarcoma; ER, estrogen receptors; PR,

progesterone receptors.

of recurrence most affected the pelvic sites (6/9, 66.67%)
within half a year for the vagina and retained ovary, and
combination TAH, BSO and PL was not so effective in
delaying recurrences.

Only a few patients received long-time follow-up in our
research, so it was difficult to get valid statistics data that
could evaluate the survival benefits. We found 29 patients
were alive with or without evidence of disease, and 9 of
them developed recurrence after surgery in a short-term
follow-up visit. A study reported overall disease-specific
5- and 10-year survival rates of LGESS were 80-90% and
70%, respectively (10), so LGESS usually has indolent
behavior and a favorable prognosis. He et al. also advocated
the integration of PL and BSO into a standardized
operation (6), for patients underwent this operation
presented a longer disease-free survival in ESSs. Although
the standard surgery is still controversial, TAH and BSO
was recommended for a patient without requirement to
give birth or at menopause as guided by ESMO (European
Sarcoma Network Working Group) in 2012 (11). So
LGESSs are also treated by TAH and BSO operation

which is the major surgical procedure, we also found 5 cases
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undergoing TAH and BSO developed recurrence until
now, however there was no correlation between recurrence
and surgical approach in this study. In another words, it
is vital for ESSs with early stage to be evaluated for the
significance and need for bilateral salpingo-oophorectomy
and lymphadenectomy.

THC often plays an important role in the differential
diagnosis of uterine mesenchymal diseases (8). They
usually employ IHC markers including ER, PR, Desmin,
SMA, h-caldesmon, and CD10, and find that ESSs are
predominantly positive for CD10, ER, and PR and negative
for desmin, SMA and S-100 (12), which is consistent
with our study. Two other key markers we confirmed
were Vimentin and CyclinD1 that were highly positive
up to 100% and 87.50% respectively in this study. When
evaluating high-grade uterine sarcomas, CyclinD1 can be
included in the immunohistochemical panel as an indicator
of YWHAE-FAM?22 ESS (13,14). Therefore, CyclinD1
was the most sensitive marker for high-grade endometrial
sarcomas with YWHAE rearrangement (15). However,
no genetic rearrangement was further performed in our
research for some reasons, we only found 87.50% (14/16)
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ESSs demonstrated CyclinD1 positivity by IHC staining but
couldn’t differentiate low- and high-grade cases (P>0.05).
Furthermore, we found that there was close relation
between CyclinD1 expression and tumor recurrence,
but too few samples couldn’t prove anything. We should
perform gene rearrangement or employ more cases in
the future to confirm the relationship between CyclinD1
staining and the relapse. It’s necessary to distinguish LGESS
from HGESS for their different prognosis and treatment,
so the cytogenetic abnormality is essential for pathogenesis
of HGESS and responsible for activation of CyclinD1.

CD10, a common acute lymphoblastic lymphoma
antigen (CALLA), is frequently expressed in different
gyneco-pathological as well as other lesions, which has been
reported as a marker for normal and neoplastic endometrial
stromal cells previously (16,17), and is nonspecific without
relevance to classification of ESSs. Morphological features,
extensive sampling and clinic features are more important
for correct diagnosis. CD10-negative expression may
contribute to the malignant characteristics and recurrence
associated with ESSs (6). However, we demonstrated that
CD10 was strongly positive in 92.86% cases, but showed
no relation to tumor relapse, tumor classification, depth
of invasion and tumor stage. Developments in recent
years have shown that IHC can be useful, not only in the
differential diagnosis, but also in the prognosis of tumors of
female genital tract, and CD10 (27/36) and vimentin were
expressed more frequently (6) according to He’s report,
which was similar to our study.

Estrogen receptors (ER) and progesterone receptors (PR)
could contribute to tumor classification and malignancy as
shown in our study. Reich ez a/. reported that ER and PR
should be routinely quantified in LGSSs by quantitative
immunohistochemical study of ER/PR expression
methods (18), and some reports have shown that uterine and
extrauterine LGESSs can express ER and PR and sensitive
to hormone therapy (19,20). ER, PR (18), and aromatase
are usually expressed in ESS, and less commonly in UUS
(21-23). In the present study we analyzed the protein
expression of ER, PR, CD10, and CyclinD1 in 42 cases
with ESSs to correlate the immunohistochemical expression
with clinical features, and received similar results which
were suggested in previous studies.

Based on these data, we found that CD10"/Vim'/ER"/
PR"/CyclinD1" combined with desmin/S-100" might
improve the diagnostic accuracy and differentiation of
ESSs. But IHC markers in the diagnosis of ESSs deserve
further investigation as a common sense. We believe that
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application of advanced technologies such as conventional
cytogenetics, whole-transcriptome sequencing analysis and
fluorescence in situ hybridization (FISH) analysis is needed
for further diagnosis. Therefore, further studies are needed
to determine clinic treatment and evaluate prognosis
through randomized clinical trials and a long-time follow-
up visit.
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