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Objective: Endometrial stromal tumors are rare and complex mesenchymal
tumors that often present with clinical symptoms similar to uterine
leiomyomas. Due to their atypical nature, they are prone to be misdiagnosed
or overlooked by healthcare professionals. This study presents a case report of an
incidentally discovered endometrial stromal sarcoma with venous metastasis,
which was initially misdiagnosed as a uterine leiomyoma. In addition, this study
reviews previously documented cases of similar tumors.

Case report: During a routine medical examination in 2016, a 50-year-old woman
was diagnosed with uterine fibroids. In June 2020, she began experiencing
moderate, irregular vaginal bleeding. Nevertheless, a histopathological
examination indicated an endometrial stromal sarcoma with a striking
amalgamation of both low-grade and high-grade features. Molecular analysis
identified a rare MED12 gene mutation. The patient underwent total
hysterectomy, bilateral salpingectomy, and resection of the metastatic lesions.
Postoperative management included radiotherapy, chemotherapy, and hormone
therapy. After completion of chemotherapy, the patient was followed up for 27
months with no evidence of tumor recurrence.

Conclusion: This case report highlights the importance of pathological,
immunohistochemical, and molecular aspects of this rare tumor involving the
inferior vena cava and showing the presence of atypical gene mutations. The
successful treatment outcome further emphasizes the importance of advances
in diagnostic modalities for managing rare tumors like this.
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1 Introduction

Endometrial stromal and associated neoplasms are a rare and
complex group of mesenchymal tumors that develop within the uterus.
Endometrial stromal sarcoma (ESS) is an aggressive tumor arising from
endometrial stromal cells, representing about 1% of uterine
malignancies and <10% of uterine stromal tumors (1). Most patients
with uterine sarcoma have no specific symptoms, with approximately
25% of the patients being asymptomatic or presenting with symptoms
similar to uterine fibroids (2). In some cases, uterine sarcoma is found
during intraoperative frozen section examination or postoperative
pathological diagnosis after myomectomy or total hysterectomy,
which is known as “unexpected uterine sarcoma” in some academic
circles (3). In the most recent classification by the World Health
Organization (WHO, 2020), endometrial stromal and associated
tumors have been classified into four distinct groups: endometrial
stromal nodule (NST), low-grade endometrial stromal sarcoma
(LGESS), high-grade endometrial stromal sarcoma (HGESS), and
undifferentiated uterine sarcoma (UUS) (4). This classification is
based on gross morphological characteristics, histological
observations, immunophenotype, and the expression of genetic
abnormalities associated with the tumor.

The patient was diagnosed with uterine fibroids during a routine
medical examination in December 2016. Because of the absence of
any discomfort or irregular vaginal bleeding, the patient did not
maintain regular follow-ups or seek further medical consultation. In
June 2020, the patient attributed the irregular vaginal bleeding to
menopausal manifestations and opted to forego medical attention. In
December 2020, the patient finally sought care at our institution,
where she underwent a diagnostic hysteroscopy. The postoperative
diagnosis was LGESS which was an incidental finding of uterine
sarcoma. The National Comprehensive Cancer Network (NCCN)
guidelines (5) recommend advancing imaging modalities to gain a
more thorough understanding of the lesion and its anatomical
relationship with surrounding pelvic and abdominal organs. This
helps to assess the lymph node involvement and the presence of
suspicious extrauterine metastases. In this case, unsuccessful removal
of the intrauterine device because of the adhesions contraindicates the
use of magnetic resonance imaging (MRI) for the investigation.
Therefore, we adopted a combination of plain and contrast-
enhanced computed tomography (CT) scans as an alternative. An
abdominal CT scan of the woman showed adenomyosis involving
both adnexa, multiple leiomyomas with partial cystic changes, and
significant dilatation of the bilateral uterine arteries and veins.
Furthermore, dilation was noticeable in the inferior vena cava, left
iliac vein, and pelvic veins, indicating the possibility of venous
leiomyoma. Two weeks following the hysteroscopic biopsy, she
underwent major abdominal surgery including total hysterectomy,
bilateral salpingectomy, and resection of tumor from the inferior vena
cava, the left common iliac vein, and the left internal iliac vein. The
conclusive pathological diagnosis revealed the presence of an HGESS
with intravascular metastases.

The patient was diagnosed with uterine fibroids during a routine
medical examination in December 2016. Despite the absence of any
discomfort or irregular vaginal bleeding, the patient did not maintain
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regular follow-ups or seek further medical consultation. It was not
until June 2020 when irregular vaginal bleeding occurred that the
patient attributed this symptom to menopausal manifestations and
opted to forego medical attention. Only in December 2020 did the
patient finally seek care at our institution, where she underwent a
diagnostic hysteroscopy. The postoperative diagnosis was low-grade
endometrial stromal sarcoma (LGESS), which was an incidental
finding of uterine sarcoma. The National Comprehensive Cancer
Network (NCCN) guidelines (5) recommend enhancing imaging
examinations to gain a more thorough understanding of the lesion
and its anatomical relationship with surrounding pelvic and
abdominal organs. This helps to assess lymph node involvement
and the presence of suspicious extrauterine metastases. In this case,
due to the unsuccessful removal of the intrauterine device caused by
adhesions, magnetic resonance imaging (MRI) is contraindicated.
Therefore, we have chosen a combination of plain and contrast-
enhanced computed tomography (CT) scans as an alternative.
Abdominal CT scan of the woman showed adenomyosis involving
both adnexa, multiple lelomyomas with partial cystic changes
and significant dilatation of bilateral uterine arteries and veins.
Furthermore, dilation was noticeable in the inferior vena cava, left
iliac vein and pelvic veins, indicating the possibility of venous
leiomyoma. Two weeks following the hysteroscopic biopsy, she
underwent major abdominal surgery including total hysterectomy,
bilateral salpingectomy, resection of tumor from the inferior vena
cava, resection of tumor from the left common iliac vein and
resection of tumor from the left internal iliac vein. The conclusive
pathological diagnosis revealed the presence of a high-grade
endometrial stromal sarcoma (HGESS) with intravascular metastases.

2 Methods and results
2.1 Case presentation

The patient, a 50-year-old female, was diagnosed with uterine
fibroids during a routine medical examination in 2016. In June 2020,
she experienced moderate-intensity irregular vaginal bleeding,
occasionally accompanied by dark red blood clots. In December
2020, the patient came to our hospital for consultation and
underwent a gynecological ultrasound examination. The ultrasound
revealed an anteverted uterus measuring approximately 10.5x8.3x9.0
cm. Multiple hypoechoic lesions were found within the myometrium.
The largest fibroid, approximately 2.6x1.4 cm in size, was found in
the anterior wall. Additionally, a 7.3x5.5x7.0 cm solid cystic echo was
observed in the anterior wall muscle. These findings suggest the
presence of multiple uterine fibroids and possible changes in the
endometrium. Moreover, it was noted that the intrauterine
contraceptive device had descended. During the gynecological
examination, a significant amount of dark red blood clot tissue was
found in the vagina of the patient, accompanied by a foul-smelling
discharge. The cervix was difficult to expose, and the uterus appeared
to be the size of a 4-month-old pregnancy. It had a firm consistency,
irregular shape, and was mobile. No tenderness was observed upon
palpation, and no abnormalities were detected in the bilateral adnexa.
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The patient denied any family history of similar diseases. The findings
of auxiliary examinations revealed the levels of tumor markers as
follows: carbohydrate antigen 125 (CA125) 22.48 U/mL (normal
range: 0-35 U/mL), carbohydrate antigen 19-9 (CA19-9) <0.600 U/
mL (normal range: 0-27 U/mL), and human epididymis protein 4
(HE4) 73.69 pmol/L (normal range: 0-140 pmol/L). Owing to the
enlarged uterus and poor exposure of the cervix, diagnostic dilation
and curettage was difficult to perform, severely reducing the
accuracy of the biopsy. Therefore, on December 21, 2020, an
intrauterine mass biopsy was performed on the patient after a
comprehensive evaluation. The postoperative pathological
examination revealed a “spindle cell tumor of the uterine cavity,”
with immunohistochemistry indicating a tendency toward an LGESS.
To further assess the interplay between the lesion and adjacent
tissues, the patient underwent chest and abdominal CT scans. The
abdominal CT revealed adenomyosis along with multiple
leiomyomas, some of which exhibited partial cystic degeneration.
There was substantial thickening of the bilateral vasculature,
including the arterial and venous systems. In addition, there were
lesions within the uterine cavity (Figure 1A), and there was evident
dilation of the inferior vena cava, left iliac vein, and pelvic veins,
indicative of venous leiomyoma (Figure 1C). The chest CT did not
reveal any major abnormalities. The preoperative diagnosis revealed
“LGESS” and “Intravascular tumor”. After a comprehensive
evaluation of the patient’s condition, on January 4, 2021, she
underwent a “complete abdominal hysterectomy with bilateral
salpingo-oophorectomy and tumor resection from the inferior vena
cava, left common iliac vein, and left internal iliac vein.” The
diagnosis of “HGESS with intravascular metastases” was established
based on the postoperative pathology findings.

10.3389/fonc.2024.1354032

2.2 Gross examination

In surgery, tumor emboli were palpable within the left common
iliac vein and inferior vena cava, with margins extending
approximately 2 cm above the renal veins. Grayish-white tumor
tissue measuring 5 x 3.5 x 1 cm was successfully extracted from within
the blood vessels (Figure 2A). Upon dissection of the enlarged uterus
and adnexa (Figure 2B), the following findings were observed: the
uterine volume measured 14.5 x 10 x 7 cm, the cervical length was 8.5
cm, the external cervical uterine diameter was 5 cm, and the internal
cervical uterine diameter was 2.5 cm. The uterine wall anteriorly
showed hypertrophy, measuring approximately 3 cm in thickness.
The uterine cavity contained an elevated mass, which appeared
grayish-white in cross-section and measured 8 x 4 x 4 cm.
Additionally, multiple grayish-white nodules, ranging in diameter
from 0.5 to 1.5 cm, were observed within the uterine wall. No
significant abnormalities were identified in the bilateral adnexa.

2.3 Microscopic examination of tumor cells

An Olympus (CX43) optical microscope was used for observation.
Localization of the intracavitary mass showed distinct borders
(Figure 3A X40). In certain areas, the cells were densely packed and
showed active growth. The tumor tissue invaded the deep muscular
layer of the uterine wall, reaching the serosal surface, and extended into
the cervical canal. In addition, tumor tissue was present at the cut end
of the cervix with evidence of neural invasion and intravascular tumor
thrombi. Cancer cells are abundant but irregular in size and shape, with
most of them appearing ovoid (Figure 3B X200). The cytoplasm is

FIGURE 1

Abdominal CT scan. (A) Preoperative image of the inferior vena cava: The inferior vena cava was observed to be dilated, suggestive of smooth

muscle

leiomyoma. (B) Follow-up image of the inferior vena cava: Following the completion of chemotherapy after 27 months, no abnormalities

were detected. (C) Preoperative image of the uterus: Multiple smooth muscle leiomyomas are present in the uterus and bilateral adnexa, with partial
cystic degeneration. (D) Follow-up pelvic examination: 27 months after chemotherapy, changes indicative of postoperative alterations in the uterus

were observed
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FIGURE 2

Gross examination. (A) Intravascular tumor tissue: a mass of grayish-white tissue measuring 5 X 3.5 X 1 cm in volume. (B) Uterus and bilateral adnexal tissue:
The uterus has a volume of 14.5 x 10 X 7 cm, with a cervical length of 8.5 cm. The external cervical orifice is 5 cm in diameter and the internal cervical
orifice is 2.5 cm in diameter. The anterior uterine wall is approximately 3 cm thick. A protruding mass with a total volume of 8 X 4 X 4 cm is present within
the uterine cavity. The dimensions of the left ovary are 4 x 3 X 1.5 cm, and the fallopian tube has a length of 5 cm and a maximum diameter of 1 cm. The
right ovary measures 3.5 x 2.5 x 1 cm, and the fallopian tube has a length of 6.5 cm and a maximum diameter of 0.8 cm.

either sparse or vacuolated and the nuclei are enlarged with an
increased nuclear to cytoplasmic ratio. Moderate-to-severe
anisokaryosis was observed with visible nuclear division (8/10 high-
power fields) (Figure 3C X400). Within the mass, small arteries, thin-

walled vessels, and numerous thick-walled vessels were observed. In
addition, within the vasculature, the tumor was wrapped around the
small arteries in a vortex-like pattern (Figure 3D X200). The results
indicate conformity with HGESS (Figure 3E X400).

FIGURE 3

Under the microscope: (A) Localization of the intracavitary mass revealed distinct borders (X40). (B) Most of the cells appeared ovoid (X200). (C)
Visible nuclear division with moderate-to-severe anisokaryosis (X400). (D) Tumor wrapped around small arteries in a whirlpool-like pattern (X200).

(E) Consistent with high-grade endometrial stromal sarcoma (X400).
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2.4 Immunohistochemistry

On December 21, 2020, the results of the biopsy of tumor tissue
demonstrated partial positivity for CD10 and a Ki-67 proliferation
index of 20-30%. They further exhibit positivity for Wilms Tumor 1
(WT-1) and smooth muscle actin (SMA), but negativity for h-
Caldesmon staining.

On January 4, 2021, the tumor cells located within the uterine
cavity displayed positive CD10 immunohistochemical staining
results (Figure 4A X400), with an approximate 40% positive rate
of Ki-67 (Figure 4B X400). In addition, the cells demonstrated
positive SMA (Figure 4C X400), negative h-Caldesmon (Figure 4D

10.3389/fonc.2024.1354032

X400), positive estrogen receptor (ER) (Figure 4E X400), and
weakly positive progesterone receptor (PR) (Figure 4F X400) and
cyclin D1 (Figure 4G X400). The WT-1 and Vimentin markers were
positive whereas EMA and HMB45 were negative.

2.5 Next-generation sequencing testing

Next-generation sequencing (NGS) is used to extract and
sequence tumor samples that are embedded in paraffin wax. The
raw sequencing data is filtered and then subjected to bioinformatic
analysis. The reference sequence used for NGS testing was GRCh37/

FIGURE 4

Immunohistochemical staining results (X400): (A) Immunohistochemical staining revealed CD10 positivity. (B) Ki-67 demonstrated a positive rate of
approximately 40%. (C) SMA shows positivity. (D) h-Caldesmon staining is negative. (E) ER staining is positive. (F) PR staining exhibits weak positivity.

(G) Cyclin D1 shows weak positivity
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hg19 (Supplementary Figure 1: Gene mutations). The detected types
of gene variants included fusion mutations, point mutations,
insertion/deletion mutations, and copy number variations. A
frameshift mutation, p. T920Lfs*36, was discovered in the 20th
exon of the MEDI2 gene. The mutation identified was ¢.2757del (p.
T920Lfs*36) and had a variant abundance of 40.38%. Furthermore,
the RBI gene experienced a loss in copy number (CN) with a CN of
0.39. Finally, a missense mutation, p.Y251C (c.752A>G), was
observed in the 3rd exon of the VEGFA gene with an abundance
of 1.26%. Moreover, a heterozygous polymorphism, namely
¢313A>G (p.I105V), was present in the GSTPI gene. However,
the fusion genes associated with HGESS, including YWHAE-
NUTM2A, YWHAE-NUTM2B, and ZC3H7B-BCOR were not
detected in this case.

2.6 Treatment and follow-up results

According to the 2023 International Federation of Gynecology and
Obstetrics (FIGO) staging criteria and treatment recommendations for
uterine sarcoma (6, 7), the patient in this case was classified as stage
IVB. The treatment involved a total abdominal hysterectomy with
bilateral salpingo-oophorectomy, as well as the removal of a tumor
from the inferior vena cava, the left common iliac vein, and the left
internal iliac vein. Following the surgery, the patient is taking letrozole
orally 2.5 mg daily. Moreover, one month after the surgery, the patient
underwent intensity-modulated radiotherapy (IMRT) for a total of 25
times with a dose of 2 Gy each time, followed by post-loading
radiotherapy for a total of 6 times with a dose of 5 Gy each time.
The patient underwent six cycles of chemotherapy with ifosfamide (2 g
on days 1-3 every 21 days), etoposide (60 mg on days 1-2 every 21
days), and cisplatin (30 mg on days 1-3 every 21 days) simultaneously.
After completing systemic treatment, the patient will undergo
routine physical examinations and repeat serum CA125 testing every
3 months for 3 years. The chest, abdomen, and pelvic CT scans will be
conducted every 6 months. In case of suspicion of tumor metastasis, a
comprehensive positron emission tomography (PET)-CT examination
will be performed for further evaluation. As per the most recent follow-
up, which occurred 27 months after the completion of chemotherapy,
the echocardiography assessment indicated the absence of any focal
mass within the ventricle. Furthermore, a follow-up CT scan of the
abdomen and pelvis, enhanced with contrast, revealed no abnormal
masses (Figures 1B, D).

3 Discussion

Endometrial stromal sarcoma is a rare tumor type, comprising
only 0.2% of all malignant uterine tumors. Nevertheless, ESS
represents approximately 7-25% of all uterine sarcomas (8). The
annual incidence rate is 0.19 cases per 100,000 females, showing a
gradual increase over the past decade. ESS is regarded as the second
most prevalent uterine mesenchymal tumor after uterine
leiomyoma (9),. The worldwide median age for the diagnosis of
ESS diagnosis is 55 years (10). Most of the patients do not
experience specific symptoms, and up to 25% of the patients may

Frontiers in Oncology

10.3389/fonc.2024.1354032

remain asymptomatic (2). Owing to the absence of clear clinical
manifestations and the resemblance of symptoms to uterine
fibroids, most patients with ESS are initially misdiagnosed to have
uterine fibroids, leading to the term “unexpected uterine sarcoma”
being applied in these cases. The diagnostic challenges associated
with ESS are related to its morphological features, clinical behavior,
and genetic abnormalities. The condition is categorized into two
types based on these characteristics: LGESS and HGESS. According
to a large-scale study, 86% of all ESS cases are LGESS, whereas the
remaining 14% are categorized as HGESS (11). Nevertheless, the
complexity and heterogeneity of these tumors go beyond this
diagnostic classification.

LGESS is the dominant subtype of ESS. It is characterized by
late recurrence and has an indolent nature. The tumor grows slowly
and has a favorable prognosis. LGESS is typically identified within
the uterus during an investigation of hysterectomy specimens (9).
In this case report, the clinical presentation together with
abdominal ultrasound and CT scans suggested the presence of
uterine fibroids. However, postoperative pathology revealed the
coexistence of both LGESS and HGESS. LGESS commonly
presents in perimenopausal women and is rarely reported in
young women and adolescents (12). Risk factors shared among
these age groups include obesity, diabetes, early menarche, and the
use of tamoxifen and estrogen medications (9, 13, 14). The woman
in this case study had a BMI >28 kg/m?, indicating an obesity level,
and a 7-year history of diabetes.

Pathologically, LGESS comprises uniform tumor cells with features
resembling proliferative endometrial stroma. Its histological features
include uniform and densely packed stromal cells accompanied by
mild nuclear atypia (<5 per 10 high-power fields) and occasional
mitotic activity. Immunohistochemically, positive staining can be
observed for CD10, WT-1, vimentin, interferon-induced
transmembrane protein 1 (IFITM1), ER, androgen receptor (AR),
and PR. Nevertheless, Cyclin D1 and desmin yield negative or focally
positive results. Some researchers have pointed out that the
immunohistochemical profile of LGESS is characterized by positive
staining for CD10, ER, and PR (15). LGESS can be distinguished based
on the presence of IFITMI1, providing a level of specificity in its
detection (16). CD10 as a marker of mesenchymal tumors exhibits high
sensitivity and is the most commonly used immunohistochemical
antibody for distinguishing LGESS from HGESS (1). However, it is
worth noting that in clinical practice, a few cases of LGESS may be
negative, weakly positive, or focally positive for CD10. Therefore,
positive CD10 staining alone does not suffice as a specific marker for
LGESS. The diagnosis of LGESS requires a combination of CDI10,
cyclin D1, ER, PR, h-Caldesmon, SMA, and desmin. In certain cases,
molecular genetic alterations can also establish a definitive diagnosis.
Common fusion genes identified in LGESS comprise JAZF1-SUZ12,
JAZF1-PHF1, EPC1-PHF1, and MEAF6-PHF1 fusions. Other fusion
genes, including MBTD1-CXorf67, BRD8-PHF1, EPC2-PHF1, and
EPC1-SUZ12, have been detected in LGESS (17). Nevertheless, it is
worth noting that approximately one-third of LGESS cases, including
this case, do not exhibit any identified fusion genes. This implies the
possible presence of other undefined genetic molecular alterations (18).

Compared with LGESS, HGESS has a worse prognosis and
more aggressive biological behavior. It has a recurrence rate of one
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year. Clinically, it has similarities with LGESS. Pathologically,
HGESS has a uniform population of round and/or spindle-shaped
cells, occasionally including low-grade spindle cells, displaying
moderate-to-severe nuclear atypia (>10/10 high-power fields). In
addition, focal components of LGESS may be observed. In
immunohistochemistry, HGESS typically does not exhibit
expression of CD10, ER, PR, and smooth muscle markers.
Nevertheless, cyclin D1, a cell cycle protein, displays a diffuse
marked positivity (>70% of cell nuclei). Furthermore, HGESS
shows a high Ki-67 proliferation index. One study demonstrated
that approximately half of HGESS cases may have a low-grade
spindle cell component (19). In addition, there are some instances
where HGESS can exhibit positive staining for ER, PR, and CD10
(18). HGESS cases without YWHAE gene rearrangement may show
weak or even negative staining for cyclin D1 (20). Research suggests
that positive nuclear staining of the -catenin protein may serve as
an immunohistochemical marker for HGESS (21). As for molecular
diagnostics, fusion genes such as YWHAE-NUTM2A, YWHAE-
NUTM2B, ZC3H7B-BCOR, and BCOR ITD have been observed. No
fusion genes associated with HGESS were detected in this
particular case.

Compared with LGESS, HGESS has a worse prognosis and more
aggressive biological behavior. It has a recurrence rate of one year.
Clinically, it has similarities with LGESS. Pathologically, HGESS has a
uniform population of round and/or spindle-shaped cells,
occasionally including low-grade spindle cells, displaying moderate-
to-severe nuclear atypia (>10/10 high-power fields). In addition, focal
components of LGESS may be observed. In immunohistochemistry,
HGESS typically does not exhibit expression of CD10, ER, PR, and
smooth muscle markers. Nevertheless, cyclin D1, a cell cycle protein,
displays a diffuse marked positivity (>70% of cell nuclei).
Furthermore, HGESS shows a high Ki-67 proliferation index. One
study demonstrated that approximately half of HGESS cases may
have a low-grade spindle cell component (19). In addition, there are
some instances where HGESS can exhibit positive staining for
ER, PR, and CD10 (18). HGESS cases without YWHAE gene
rearrangement may show weak or even negative staining for cyclin
D1 (20). Research suggests that positive nuclear staining of the -
catenin protein may serve as an immunohistochemical marker for
HGESS (21). As for molecular diagnostics, fusion genes such as
YWHAE-NUTM2A, YWHAE-NUTM2B, ZC3H7B-BCOR, and
BCOR ITD have been observed. No fusion genes associated with
HGESS were detected in this particular case.

This patient sought medical attention for uterine fibroids and
was unexpectedly diagnosed with ESS (Supplementary Figure 2:
Development of the disease). The tumor displays highly invasive
behavior, infiltrating the deep muscle layer near the serosal surface
and involving the cervical canal. Its biological behavior is consistent
with that of HGESS in terms of invasiveness. Cytologically, the
tumor exhibits a coexistence of low-grade spindle-shaped cells and
high-grade round cells. Furthermore, the presence of pathological
nuclear division (8/10 high-power fields) is more consistent with
the characteristics of HGESS. Immunohistochemically, the tumor is
positive for CD10 and ER and weakly positive for PR (15). These
findings are consistent with immunological expression of LGESS.
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However, it should be noted that in certain cases, HGESS can also
exhibit positive staining for ER, PR, and CD10 (18). Considering the
concurrent immunohistochemical expression of HGESS, such as
low positivity for cyclin D1 and a Ki-67 proliferation index of
approximately 40%, the diagnosis of HGESS with concurrent
LGESS is plausible. Further precision of the diagnosis can be
achieved by genetic profiling for validation.

Although fusion genes associated with HGESS were not
detected in this case, a frameshift mutation in exon 20 of the
MEDI2 gene was identified in the patient. This mutation differs
from most of the previously reported MEDI2 mutations, which
predominantly occur in exon 2 and intron 1 (22, 23). MEDI2 is a
constituent of the mediator complex, which acts as a key regulatory
factor for the transcription of numerous genes (24, 25). Somatic
mutations in MEDI2 have been identified in approximately 70% of
uterine leiomyomas and 10% of leiomyosarcomas (26). Studies have
shown that MED12 mutations in fibroadenomas are associated with
dysregulation of estrogen signaling (27). This suggests that MEDI12
mutations may play a crucial oncogenic role in estrogen-related ESS
(28). The study reveals that mutations in exon 2 of MEDI2 have
been identified in ESS carrying the JAZF1-SUZ12 or JAZFI-PHFI
fusion genes. These mutations may confer additional oncogenic
advantages (28).

The MEDI2 mutations identified in ESS are novel and lack
distinct pathological characteristics. There is no evidence of an
adverse prognosis associated with the mutation status. In this case,
the presence of partially high-grade areas within a low-grade ESS in
combination with the MEDI2 gene mutation is considered. Thus
far, there has been no recurrence observed during follow-up. Given
the existence of other rare types of ESS with genetic features that are
not yet widely recognized, continuous monitoring of the patient is
necessary to further gain experience and knowledge.

4 Conclusions

This study presents a case report of incidentally discovered ESS,
which was initially misdiagnosed as uterine leiomyoma with tumor
metastasis to the inferior vena cava. The pathological diagnosis was
a combination of both LGESS and HGESS. Surprisingly, molecular
analysis did not reveal any mutations commonly associated with
LGESS or HGESS but instead identified a rare MEDI2 mutation
within the ESS. The patient underwent total hysterectomy, bilateral
salpingectomy, and resection of the metastatic lesions after
consulting the gynecological and surgical specialists. Postoperative
management included radiotherapy, chemotherapy, and hormone
therapy. Currently, the patient shows no signs of recurrence, and
her condition is being closely monitored during follow-up.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material. Further inquiries can be
directed to the corresponding authors.

frontiersin.org


https://doi.org/10.3389/fonc.2024.1354032
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Huang et al.

Ethics statement

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

Author contributions

WH: Visualization, Writing - original draft, Writing — review &
editing. TZ: Conceptualization, Methodology, Writing - original
draft, Writing - review & editing. HW: Conceptualization,
Investigation, Methodology, Project administration, Resources,
Writing - review & editing. ZL: Formal analysis, Methodology,
Visualization, Writing - review & editing. PZ: Formal analysis,
Project administration, Resources, Supervision, Writing - review &
editing. XW: Project administration, Resources, Writing — review &
editing. SW: Conceptualization, Funding acquisition, Methodology,
Project administration, Supervision, Writing — review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. The study
was supported by Weifang Municipal Health Commission Research
Program Project (No. WFWSJK-2023-032); Weifang Science and
Technology Development Project(No.2023YX053); Wu Jieping
Medical Foundation (N0.320.6750.2021-21-12).

References

1. de Almeida BC, Dos Anjos LG, Dobroff AS, Baracat EC, Yang Q, Al-Hendy A,
et al. Epigenetic features in uterine leiomyosarcoma and endometrial stromal sarcomas:
an overview of the literature. Biomedicines. (2022) 10(10):2567. doi: 10.3390/
biomedicines10102567

2. Roy M, Kumar S, Bhatla N, Ray MD, Kumar L, Jain D, et al. Androgen receptor
expression in endometrial stromal sarcoma: correlation with clinicopathologic features.
Int ] Gynecol Pathol. (2017) 36:420-7. doi: 10.1097/PGP.0000000000000353

3. Hosh M, Antar S, Nazzal A, Warda M, Gibreel A, Refky B. Uterine sarcoma:
analysis of 13,089 cases based on surveillance, epidemiology, and end results database.
Int ] Gynecol Cancer. (2016) 26:1098-104. doi: 10.1097/IGC.0000000000000720

4. Female Genital Tumours WHO Classification of Tumours. 5th ed. Lyon, France:
TARC Publications (2020).

5. Abu-Rustum N, Yashar C, Arend R, Barber E, Bradley K, Brooks R, et al. Uterine
neoplasms, version 1.2023, NCCN clinical practice guidelines in oncology. J Natl
Compr Canc Netw. (2023) 21:181-209. doi: 10.6004/jnccn.2023.0006

6. Berek JS, Matias-Guiu X, Creutzberg C, Fotopoulou C, Gaffney D, Kehoe S, et al.
FIGO staging of endometrial cancer: 2023. Int | Gynaecol Obstet. (2023) 162:383-94.
doi: 10.1002/ijgo.14923

7. Matsuo K, Klar M, Song BB, Roman LD, Wright JD. Validation of the 2023 FIGO
staging schema for advanced endometrial cancer. Eur ] Cancer. (2023) 193:113316. doi:
10.1016/j.ejca.2023.113316

8. Gorostidi M, Yildirim Y, Macuks R, Mancari R, Achimas-Cadariu P, Ibafez E,
et al. ASO visual abstract: impact of hospital case volume on uterine sarcoma prognosis:
SARCUT study subanalysis. Ann Surg Oncol. (2023) 30:7667-8. doi: 10.1245/s10434-
023-14209-5

9. Hoang L, Chiang S, Lee C-H. Endometrial stromal sarcomas and related
neoplasms: new developments and diagnostic considerations. Pathology. (2018)
50:162-77. doi: 10.1016/j.pathol.2017.11.086

10. Surace A, Bau MG, Privitera S, Botta G, Danese S, Plazzotta C, et al. Risk of
unexpected uterine leiomyosarcoma during laparoscopic procedures: Experience from

Frontiers in Oncology

10.3389/fonc.2024.1354032

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fonc.2024.1354032/
full#supplementary-material

SUPPLEMENTARY FIGURE 1
Gene Mutations: (A) MED12 gene frameshift mutation. (B) RB1 gene copy
number loss. (C) VEGFA gene missense mutation.

SUPPLEMENTARY FIGURE 2
Development of the disease: the progression of the condition.

a single tertiary institute in Italy. Int ] Gynaecol Obstet. (2022) 156:236-9. doi: 10.1002/
ijg0.13701

11. Abeler VM, Royne O, Thoresen S, Danielsen HE, Nesland JM, Kristensen GB.
Uterine sarcomas in Norway. A histopathological and prognostic survey of a total
population from 1970 to 2000 including 419 patients. Histopathology. (2009) 54:355—
64. doi: 10.1111/j.1365-2559.2009.03231.x

12. Pigtek S, Szymusik I, Danska-Bidzinska A, Oltarzewski M, Trojan G, Bidzinski
M. Fertility-sparing management may be considered in young women with uterine
sarcoma. J Clin Med. (2022) 11(16):4761. doi: 10.3390/jcm11164761

13. Leary AF, Quinn M, Fujiwara K, Coleman RL, Kohn E, Sugiyama T, et al. Fifth
Ovarian Cancer Consensus Conference of the Gynecologic Cancer InterGroup (GCIG):
clinical trial design for rare ovarian tumours. Ann Oncol. (2017) 28:718-26. doi:
10.1093/annonc/mdw662

14. Porter AE, Kho KA, Gwin K. Mass lesions of the myometrium: interpretation
and management of unexpected pathology. Curr Opin Obstet Gynecol. (2019) 31:349—
55. doi: 10.1097/GCO.0000000000000569

15. Rebegea LF, Firescu D, Anghel RM, Gales L, Ilie AM, Dumitru ME, et al. Clinical,
histological and therapeutical aspects in the management of uterine and extrauterine
stromal sarcomas: Case reports. Exp Ther Med. (2021) 22:1456. doi: 10.3892/
etm.2021.10891

16. Busca A, Gulavita P, Parra-Herran C, Islam S. IFITMI1 outperforms CD10 in
differentiating low-grade endometrial stromal sarcomas from smooth muscle
neoplasms of the uterus. Int J Gynecol Pathol. (2018) 37:372-8. doi: 10.1097/
PGP.0000000000000424

17. Yoshida H, Kikuchi A, Tsuda H, Sakamoto A, Fukunaga M, Kaku T, et al.
Discrepancies in pathological diagnosis of endometrial stromal sarcoma: a multi-
institutional retrospective study from the Japanese clinical oncology group. Hum
Pathol. (2022) 124:24-35. doi: 10.1016/j.humpath.2022.03.007

18. Akaev I, Yeoh CC, Rahimi S. Update on endometrial stromal tumours of the
uterus. Diagnostics (Basel). (2021) 11(3):429. doi: 10.3390/diagnostics11030429

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fonc.2024.1354032/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2024.1354032/full#supplementary-material
https://doi.org/10.3390/biomedicines10102567
https://doi.org/10.3390/biomedicines10102567
https://doi.org/10.1097/PGP.0000000000000353
https://doi.org/10.1097/IGC.0000000000000720
https://doi.org/10.6004/jnccn.2023.0006
https://doi.org/10.1002/ijgo.14923
https://doi.org/10.1016/j.ejca.2023.113316
https://doi.org/10.1245/s10434-023-14209-5
https://doi.org/10.1245/s10434-023-14209-5
https://doi.org/10.1016/j.pathol.2017.11.086
https://doi.org/10.1002/ijgo.13701
https://doi.org/10.1002/ijgo.13701
https://doi.org/10.1111/j.1365-2559.2009.03231.x
https://doi.org/10.3390/jcm11164761
https://doi.org/10.1093/annonc/mdw662
https://doi.org/10.1097/GCO.0000000000000569
https://doi.org/10.3892/etm.2021.10891
https://doi.org/10.3892/etm.2021.10891
https://doi.org/10.1097/PGP.0000000000000424
https://doi.org/10.1097/PGP.0000000000000424
https://doi.org/10.1016/j.humpath.2022.03.007
https://doi.org/10.3390/diagnostics11030429
https://doi.org/10.3389/fonc.2024.1354032
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Huang et al.

19. Sciallis AP, Bedroske PP, Schoolmeester JK, Sukov WR, Keeney GL, Hodge JC,
et al. High-grade endometrial stromal sarcomas: a clinicopathologic study of a group of
tumors with heterogenous morphologic and genetic features. Am J Surg Pathol. (2014)
38:1161-72. doi: 10.1097/PAS.0000000000000256

20. Zou Y, Turashvili G, Soslow RA, Park K]J, Croce S, McCluggage WG, et al. High-
grade transformation of low-grade endometrial stromal sarcomas lacking YWHAE and
BCOR genetic abnormalities. Mod Pathol. (2020) 33:1861-70. doi: 10.1038/s41379-
020-0535-y

21. Dall GV, Hamilton A, Ratnayake G, Scott C, Barker H. Interrogating the
genomic landscape of uterine leiomyosarcoma: A potential for patient benefit.
Cancers. (2022) 14(6):1561. doi: 10.3390/cancers14061561

22. Markowski DN, Bartnitzke S, Loning T, Drieschner N, Helmke BM, Bullerdiek J.
MED12 mutations in uterine fibroids—their relationship to cytogenetic subgroups. Int |
Cancer. (2012) 131:1528-36. doi: 10.1002/ijc.27424

23. Piscuoglio S, Burke KA, Ng CKY, Papanastasiou AD, Geyer FC, Macedo GS,
et al. Uterine adenosarcomas are mesenchymal neoplasms. J Pathol. (2016) 238:381-8.
doi: 10.1002/path.4675

Frontiers in Oncology

09

10.3389/fonc.2024.1354032

24. Clark AD, Oldenbroek M, Boyer TG. Mediator kinase module and human
tumorigenesis. Crit Rev Biochem Mol Biol. (2015) 50:393-426. doi: 10.3109/
10409238.2015.1064854

25. Buyukcelebi K, Chen X, Abdula F, Elkafas H, Duval AJ, Ozturk H, et al.
Engineered MED12 mutations drive leiomyoma-like transcriptional and metabolic
programs by altering the 3D genome compartmentalization. Nat Commun. (2023)
14:4057. doi: 10.1038/541467-023-39684-y

26. Mehine M, Mikinen N, Heinonen H-R, Aaltonen LA, Vahteristo P. Genomics of
uterine leiomyomas: insights from high-throughput sequencing. Fertil Steril. (2014)
102:621-9. doi: 10.1016/j.fertnstert.2014.06.050

27. Lim WK, Ong CK, Tan ], Thike AA, Ng CCY, Rajasegaran V, et al. Exome
sequencing identifies highly recurrent MED12 somatic mutations in breast
fibroadenoma. Nat Genet. (2014) 46:877-80. doi: 10.1038/ng.3037

28. Yuan C-T, Huang W-C, Lee C-H, Lin M-C, Lee C-H, Kao Y-C, et al.
Comprehensive screening for MED12 mutations in gynaecological mesenchymal
tumours identified morphologically distinctive mixed epithelial and stromal tumours.
Histopathology. (2017) 70:954-65. doi: 10.1111/his.13156

frontiersin.org


https://doi.org/10.1097/PAS.0000000000000256
https://doi.org/10.1038/s41379-020-0535-y
https://doi.org/10.1038/s41379-020-0535-y
https://doi.org/10.3390/cancers14061561
https://doi.org/10.1002/ijc.27424
https://doi.org/10.1002/path.4675
https://doi.org/10.3109/10409238.2015.1064854
https://doi.org/10.3109/10409238.2015.1064854
https://doi.org/10.1038/s41467-023-39684-y
https://doi.org/10.1016/j.fertnstert.2014.06.050
https://doi.org/10.1038/ng.3037
https://doi.org/10.1111/his.13156
https://doi.org/10.3389/fonc.2024.1354032
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Intravenous metastasis of unexpected uterine sarcoma in the context of uterine fibroids: case report and literature review
	1 Introduction
	2 Methods and results
	2.1 Case presentation
	2.2 Gross examination
	2.3 Microscopic examination of tumor cells
	2.4 Immunohistochemistry
	2.5 Next-generation sequencing testing
	2.6 Treatment and follow-up results

	3 Discussion
	4 Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


