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Abstract

Low-grade endometrial stromal sarcoma (LGESS) typically has a favorable prognosis. Hormone therapy is
considered the first choice of treatment for recurrent LGESS. In this report, we describe a case of recurrent
LGESS where hormone therapy was ineffective, chemotherapy showed a partial response (PR), and
pazopanib resulted in stable disease (SD). A 50-year-old patient with LGESS underwent a simple total
hysterectomy and bilateral adnexectomy (pT1aNOMO, stage IA). Five years later, pelvic tumors and ascites
were observed. Exploratory laparoscopy revealed bloody ascites, an 8 cm pelvic tumor, and extensive
peritoneal dissemination. Nuclear atypia of the tumor cells was mild, pleomorphism and mitotic figures
could not be confirmed, and necrosis was not observed. Inmunostaining was positive for CD10 and estrogen
receptor, negative for the BCL6 corepressor (BCOR), and showed a low Ki-67 index. Fluorescence in situ
hybridization (FISH) examination of the tissue showed rearrangement of the JAZF zinc finger 1 (JAZF1)
gene. Multigene panel testing revealed a homozygous deletion of cyclin-dependent kinase inhibitor 2A
(CDKN2A). Accordingly, the patient was diagnosed with recurrent LGESS and was treated with an aromatase
inhibitor, followed by medroxyprogesterone acetate; both were ineffective. The patient had a PR to
chemotherapy (doxorubicin/ifosfamide) and SD to pazopanib. The patient died 1.5 years after recurrence. In
conclusion, we present a case of LGESS with a poor prognosis where hormone therapy was ineffective, and
chemotherapy and pazopanib were both partially effective. The poor prognosis may have been associated
with the CDKN2A homozygous deletion.
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Introduction

Low-grade endometrial stromal sarcoma (LGESS) is a rare and indolent tumor with a generally favorable
overall prognosis. The 5-year overall survival rate for stages I-1I is approximately 90% [1]. LGESS is
associated with a 10-20% recurrence risk, with characteristic late recurrences occurring after 10-30 years [2].
Recurrences can manifest locally in the vaginal or pelvic regions, and distant metastases may develop in
areas such as the abdominal wall or lungs [3]. Hormone therapies, such as progesterone and letrozole, play a
substantial role in managing recurrent LGESS [4]. Hormone therapy is effective in 80-90% of patients with
recurrent LGESS, and this effect is long-lasting. Patients who respond well to hormone therapy tend to have
a favorable prognosis [5-7]. However, specific criteria that could identify patients who would benefit from
hormone therapy are yet to be established. In cases where hormone therapy proves ineffective,
chemotherapy is considered, although the extent of its effectiveness remains uncertain.

Cyclin-dependent kinase inhibitor 2A (CDKN2A) is a tumor suppressor gene that encodes a protein
responsible for inhibiting the activity of cyclin-dependent kinases 4/6. Alterations in CDKN2A have been
described in a wide spectrum of cancer types, including familial melanoma [8], Burkitt's lymphoma [9], and
esophageal squamous cell carcinoma [10].

In the current case report, we present a patient with recurrent LGESS who had a poor prognosis. The patient
had an unsatisfactory response to hormone therapy and showed a partial response (PR) to chemotherapy,
and stable disease (SD) to pazopanib. According to multigene panel testing, the patient had a homozygous
deletion of CDKN2A. Homozygous CDKN2A deletion in LGESS may be associated with a poor prognosis.

Case Presentation

A 50-year-old woman, who had had two full-term vaginal deliveries and was known for osteoarthritis,
presented to our hospital complaining of excessive menstrual bleeding. She was diagnosed with submucosal
uterine fibroids. Subsequently, she underwent a total abdominal hysterectomy and bilateral adnexectomy.
The pathological examination of the tissue sample revealed a 3 cm leiomyoma, and irregular islands of
tumor cells permeating the myometrium without an associated stromal response. Histologically, the tumor
cells resembled endometrial stromal cells with mild atypia (Figure 7). Inmunohistochemical staining
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showed positivity for CD10 and estrogen receptor (ER), and focal positivity for cyclin D1. The postoperative
pathological diagnosis was LGESS. The postoperative computed tomography (CT) revealed no lymph node
enlargement or distant metastases. The clinical diagnosis was LGESS (stage IA).

FIGURE 1: Histological examination of the resected uterus.

(A) Irregular nests of tumor cells permeate the myometrium without stromal reaction (x4 hematoxylin and eosin).
(B) The tumor cells have uniform, oval to fusiform nuclei with no or minimal atypia and scant cytoplasm (x20
hematoxylin and eosin).

Five years later, she visited a gynecologist for abdominal distension. Magnetic resonance imaging (MRI)
revealed gross ascites and an 8 cm mass in the lower abdomen (Figure 2).

FIGURE 2: Magnetic resonance imaging (MRI) at the time of recurrence.

(A) Sagittal T2-weighted MRI reveals a pelvic mass in 8 cm diameter (arrow) and ascites. (B) Axial T2-weighted
MRI.

Exploratory laparoscopy confirmed the ascites and revealed a lower abdominal mass, omental deposits, and
extensive peritoneal dissemination (Figure 53).
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FIGURE 3: First exploratory laparoscopic finding.

(A) Extensive peritoneal dissemination is revealed. (B) Pelvic recurrent mass (arrow).

Tissue was collected from the peritoneal lesions for histological examination, which revealed short, spindle-
shaped tumor cells with mild atypia and pleomorphism. Neither mitotic figures nor necrosis were observed
(Figure 4A). Immunohistochemical staining was positive for CD10 and ER (Figures 45, 4C) and focally
positive for cyclin D1 (Figure 4D). The Ki-67 index was low (~5%). The pathological findings were similar to
those of the LGESS found in the extracted uterus five years before.

FIGURE 4: Section from the metastatic tumor on the peritoneum.

(A) The nuclei are small and round with mild atypia (x20 hematoxylin and eosin). (B) Positive
immunohistochemical staining for CD10 (x20). (C) Positive immunohistochemical staining for estrogen receptor
(x20). (D) Focally positive immunohistochemical staining for cyclin D1 (x20).

Fluorescence in situ hybridization (FISH) examination of the peritoneal deposits revealed a rearrangement
of the JAZF zinc finger 1 (JAZF1) gene (Figure 5A). Inmunohistochemical staining was negative for the BCL6
corepressor (BCOR) (Figure 5B). Multigene panel testing (OncoGuide™ NCC Oncopanel System) revealed a
homozygous deletion of CDKN2A.
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FIGURE 5: (A) Fluorescence in situ hybridization targeting JAZF1 gene.
(B) Immunohistochemical staining for BCOR on metastatic tumor.

(A) Fluorescence in situ hybridization (FISH) shows JAZF1 rearrangement using a dual color break-apart probe
(arrows). (B) Immunohistochemical staining for BCOR is negative (x20).

Based on these findings, the tumor was diagnosed as recurrent LGESS. An aromatase inhibitor (letrozole 2.5
mg/day) was administered immediately for 30 days. Despite the administration of letrozole, the tumor
rapidly increased in size, leading to a change in treatment from letrozole to medroxyprogesterone acetate
(MPA 600 mg/day). While receiving MPA, symptoms such as abdominal distension and fatigue worsened.
Therefore, it was decided to transition to chemotherapy before the overall condition deteriorated (Figure 6).

Letrozole (2.5mg) for 30days
MPA (600mg) for 15days
DOX/IFM for 150days
Pazopanib (800mg) for 150days

FIGURE 6: Clinical course and CT images

(1) Computed tomography (CT) image before treatment. An arrow shows the recurrent tumor in the pelvis. The
tumor size is 122 mmx41 mm. (2) CT image after hormone therapy. The tumor (arrow) has rapidly increased in
size to 149 mmx79 mm despite hormone therapy. (3) CT image after the seventh cycle of doxorubicin/ifosfamide
(DOX/IFM) therapy. The tumor has shrunk to 81 mmx52 mm. (4) CT image during the administration of
pazopanib. The tumor size (70 mmx39 mm) has not changed.

a: first exploratory laparoscopy b: second exploratory laparoscopy

Because the hormone therapy was considered ineffective, seven cycles of a doxorubicin/ifosfamide (DOX 50
mg/m2, [FM 2 g/m2) regimen were administered. After the seventh cycle of chemotherapy, the tumor's long
axis reduced from 149 mm to 81 mm, and the ascites markedly decreased. The effect was a partial response
(PR) as per Response Evaluation Criteria in Solid Tumors v1.1. A second exploratory laparoscopy was
performed. However, many peritoneal tumor deposits were observed. Since optimal cytoreduction was
deemed unfeasible, cytoreduction surgery was not performed. This regimen was discontinued owing to IFM-
induced renal dysfunction. Subsequently, pazopanib (800 mg/day) was administered for approximately 150
days. During this time, the tumor size, as well as the amount of ascites, showed little change, and the
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patient's condition remained stable (SD) (Figure 6). However, the tumor gradually became unresponsive to
pazopanib therapy. The patient died of the disease 1.5 years after its recurrence.

Discussion

LGESS is a rare and indolent tumor, and the overall prognosis is generally favorable. Among 310 cases with
Stage I disease, 5-year overall survival was 100% for Stage IA (size <5cm) and 93% for Stage IB (>5 cm) [1].
For recurrent LGESS cases, therapy with progestins or aromatase inhibitors is recommended. One report
showed that nine of 11 patients with recurrent LGESS treated with hormonal therapy had a complete or
partial response [5]. Another report showed that four of five patients with recurrent LGESS responded to
letrozole treatment [6]. Hormonal agents have been reported to be effective over the long term in many
studies. Second-line hormonal therapy has proven effective even in cases that progress after first-line
endocrine treatment. For cases still progressing after hormonal therapy, chemotherapy with doxorubicin-
based regimens or gemcitabine plus docetaxel is employed. Surgery may be chosen only if optimal
cytoreduction is achievable. In cases of unresectable localized recurrence, consideration may also be given to
radiation therapy [1]. Regarding pazopanib, a study has indicated it as a treatment option for metastatic soft
tissue sarcoma following chemotherapy [11]. However, there are few reported cases of pazopanib use for ESS.

The histopathological characteristic of LGESS involves proliferative-phase endometrial stromal-type tumor
cells permeating the myometrium, with or without lymphovascular invasion. The tumor cells have uniform,
oval to fusiform nuclei with no or minimal atypia and scant cytoplasm. LGESS exhibits diffuse positivity for
CD10, ER, and PR immunohistochemistry, focal positivity for cyclin D1, and negative or focal positivity for
BCOR [12,13]. In recent years, genetic testing has played an essential role in diagnosing ESS. The
representative gene abnormality of LGESS is the JAZF1-SUZ12 fusion gene; however, other fusion genes
include PHA-JAZF1, EPC1-PHF1, and MEAF6-PHF1.

The tumor cells in the present case were short and spindle-shaped and had a slightly high
nuclear/cytoplasmic ratio; however, severe nuclear atypia, pleomorphism, mitosis, and necrosis were not
observed. Immunohistochemical staining was positive for CD10 and ER and focally positive for cyclin D1.
FISH confirmed the presence of the JAZF1 fusion gene. The partner gene could not be identified; however,
additional immunostaining for BCOR was negative. Based on these results, the tumor was diagnosed as
recurrent LGESS with the JAZF1 fusion gene.

The CDKN2A locus encodes p16INK4A and p14ARF. These proteins play critical roles in the suppression of
cancer cells. CDKN2A/B mutations or deletions have been observed in several types of cancer. Cases of ESS
with CDKN2A/B deletion showing BCOR internal tandem duplication or various BCOR/BCORL1
rearrangements have been reported [14]. Using comprehensive genomic profiling, Lin et al. examined 31 ESS
genes and found that 28% of cases had a CDKN2A homozygous deletion [15]. CDKN2A/B homozygous
deletion has also been reported in a case of recurrent LGESS with the JAZF1-BCORL1 fusion gene [16].
CDKN2A homozygous deletions have been reported to be associated with prognosis in various cancer types.
A study reported CDKN2 homozygous deletion in 18% of ovarian cancer cases, which is associated with poor
prognosis [17]. Other studies have reported that CDKN2A homozygous deletion is associated with prognosis
in cases of malignant IDH (isocitrate dehydrogenase)-mutant gliomas [18], and pleural

mesothelioma [19]. Kommoss reported p16 being a prognostic marker in HGESS with the YWHAE::NUTM2
gene fusion [20]. Based on these reports, the poor prognosis in this case may be related to CDKN2A
homozygous deletion.

Conclusions

Low-grade endometrial stromal sarcoma (LGESS) is a rare and indolent tumor with a generally favorable
overall prognosis. For patients with recurrent LGESS, hormone therapy is the preferred first treatment of
choice. However, the definitive effectiveness of chemotherapy or pazopanib for recurrent disease remains
unclear. In the current case report, we present a patient with recurrent LGESS who had a poor prognosis. The
patient had an unsatisfactory response to hormone therapy and showed a partial response (PR) to
chemotherapy, and stable disease (SD) to pazopanib. The poor prognosis is possibly associated with the
CDKN2A homozygous deletion.
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