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A B S T R A C T

Low-grade endometrial stromal sarcoma (LG-ESS) is a rare uterine tumor that sometimes recurs and advances.
Hormonal treatment, especially high-dose progestins and aromatase inhibitors (AIs), has demonstrated efficacy
against these tumors. Because the standard treatment period is uncertain and hormonal treatment is effective,
hormonal agents are likely to be used long-term, especially when a residual tumor is present. However, the long-
term use of high-dose progestins and AIs may cause thromboembolism, as well as musculoskeletal stiffness and
pain. Dienogest, a relatively new progestin, has demonstrated safety after long-term administration; it also
appears to have a more favorable long-term safety profile compared with other progestins and AIs. We en-
countered a young patient with recurrent LG-ESS that metastasized to the liver and exhibited resistance to high-
dose medroxyprogesterone acetate (MPA). The patient was successfully treated with dienogest monotherapy.
This is the first report describing the efficacy of dienogest against recurrent and metastatic LG-ESS that is re-
sistant to MPA and other agents.

1. Introduction

Low-grade endometrial stromal sarcoma (LG-ESS) is a malignant
mesenchymal uterine tumor that comprises less than 1% of all uterine
malignancies. According to the World Health Organization 2014 clas-
sification, ESS is categorized into four subtypes based on clinical and
pathological features. LG-ESS usually occurs in premenopausal women;
the lesion is associated with a slow-growing and indolent clinical course
and the potential for recurrence. The JAZF1/SUZ12 fusion gene has
been frequently identified in LG-ESS, and it could represent useful in-
formation for differentiating LG-ESS from other ESSs (Hrzenjak, 2016).
The National Comprehensive Cancer Network published guidelines for
the treatment of LG-ESS (Koh et al., 2015). Most reports found that
hysterectomy with bilateral salpingectomy is appropriate for early-
stage cases. The roles of postoperative radiotherapy and chemotherapy
in the treatment of LG-ESS are not well established. Conversely, hor-
monal therapy—including high-dose progestins, aromatase inhibitors
(AIs), and gonadotropin-releasing hormone (GnRH) agonists—has de-
monstrated efficacy in patients with advanced and recurrent lesions.
Because the side effects of long-term, high-dose progestin therapy in-
clude increased risks of severe depression and thromboembolic

complications, AIs have emerged as alternatives to endocrine treatment
(Zang et al., 2019). However, AIs and GnRH agonists are not free of
adverse effects.
Dienogest (DNG) has an extremely potent progestogenic effect in

the endometrium; it also induces endometrial atrophy after prolonged
use. DNG directly exerts anti-proliferative and anti-inflammatory ef-
fects on endometrial stromal cells in vitro, and the drug has been used to
treat endometriosis.
In the present study, we present the case of a patient who was

treated with DNG for a second relapse of LG-ESS with liver metastases;
complete remission was achieved in this patient. This is the first report
of the efficacy of DNG in the treatment of medroxyprogesterone acetate
(MPA)-resistant recurrent LG-ESS.

2. Case presentation

A 24-year-old woman visited a local clinic because of irregular
genital bleeding. Ultrasound revealed a small endometrial tumor that
grew for 3 months. The results of tumor biopsy supported a diagnosis of
LG-ESS, and the patient was referred to our hospital. Computed tomo-
graphy (CT) and magnetic resonance imaging (MRI) identified a 29-mm
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endometrial mass with myometrial invasion (Fig. 1A).
Total abdominal hysterectomy, bilateral salpingo-oophorectomy,

and pelvic lymphadenectomy were performed 1 month after the first
examination in our hospital (Fig. 1B). Pathologic examination of the
tumor revealed an irregular invasion pattern (Fig. 1C) featuring oval-to-
short spindle cells with mild nuclear atypia (Fig. 1D); im-
munohistochemistry results were positive for progesterone receptor
(PR), CD10, and smooth muscle actin, whereas they were negative for
estrogen receptor (ER; Fig. 1E and F). The final diagnosis was stage Ic
LG-ESS (FIGO 1988). The patient underwent hormonal therapy with
MPA at a dose of 200 mg daily for 2 years. Conjugated estrogen at a
dose of 0.625 mg per day was added because of the patient’s young age
at onset.
Nine years after surgery, three small nodules were detected on the

left side of the vaginal stump and in front of the rectum on CT.
Conjugated estrogen was replaced with bazedoxifene, a third-

generation selective estrogen receptor modulator, to prevent osteo-
porosis.
After 2.5 years, the tumors grew, becoming palpable on rectal ex-

amination. Therefore, the patient began oral dydrogesterone therapy at
a daily dose of 10 mg. Nine months later, CT and MRI revealed con-
tinuous growth of the tumors (Fig. 2A). The recurrent tumors were
removed via lower anterior resection of the rectum (Fig. 2B) and pa-
thologically diagnosed as recurrent LG-ESS. The JAZF1/SUZ12 fusion
gene was not detected in the first surgical specimen and recurrent tu-
mors (Fig. 2C). There were no residual lesions, and the patient started
hormonal therapy with MPA (200 mg daily).
Almost 2 years after the second surgery, the recurrence of multiple

nodules in the liver was detected on CT (Fig. 3A and B). Hormonal
therapy was changed from MPA to DNG (2 mg daily). After 3 months,
the hepatic nodules had disappeared (Fig. 3C and D) without any ad-
verse effects. To date, the patient has been receiving DNG hormonal

Fig. 1. (A) Axial magnetic resonance images before the first operation. The tumor invaded the left side of the uterine myometrium. (B) Specimen excised during the
first operation. The yellow arrow denotes the tumor. (C) Hematoxylin and eosin-stained section at lower magnification. The tumor infiltrated the myometrium in an
irregular pattern. (D) At higher magnification, oval-to-short spindle cells with mild nuclear atypia and mitotic figures were noted in 5 of 10 high-power fields. (E)
Negative immunohistochemical staining for (E) estrogen receptor. (F) Positive immunohistochemical staining for (F) progesterone receptor. (For interpretation of the
references to colour in this figure legend, the reader is referred to the web version of this article.)
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therapy for approximately 1 year, and she has remained alive for more
than 15 years since the first surgery.

3. Discussion

There are two important aspects in this case that are inconsistent
with the current standard treatment for LG-ESS because the initial

treatment was more than 15 years ago. At that time, some case series
involving patients with LG-ESS demonstrated risks of lymph node me-
tastasis. Therefore, the first difference in treatment of our patient was
that we performed pelvic lymphadenectomy because it was expected to
be useful for evaluating lymph node metastasis. However, the benefit of
pelvic lymphadenectomy for patients with LG-ESS has since become
controversial. The second difference involves hormonal therapy.

Fig. 2. (A) Computed tomography of the pelvis confirmed a para-rectal tumor (yellow arrow). (B) Specimen excised during the second operation. The yellow arrow
denotes a metastatic tumor that was identical to the previously resected uterine tumor on histology and immunostaining. (C) Amplification of the JAZF1/SUZ12
fusion transcript in formalin-fixed, paraffin-embedded specimens. RT-PCR was performed, and the fusion transcript was not detected in either sample. (For inter-
pretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

Fig. 3. Hepatic nodules were detected on computed tomography (A and B). The nodules disappeared after 3 months of dienogest treatment (C and D).

S. Maenohara, et al. Gynecologic Oncology Reports 34 (2020) 100634

3



Adjuvant therapy options in the National Comprehensive Cancer
Network guidelines for patients with stage I LG-ESS include observation
(especially if the patients have reached menopause or have a history of
bilateral salpingo-oophorectomy) and estrogen blockade (Koh et al.,
2015). At the time of initial surgery, remissions following treatment
with progestins had been described in case reports; thus, we introduced
adjuvant hormonal therapy with MPA. However, we cannot rule out the
possibility that this use of adjuvant MPA might have contributed to the
patient’s resistance to hormonal therapy.
LG-ESS is typically positive for ER and PR. In patients with ad-

vanced or recurrent LG-ESS, progestins (including megestrol acetate
and MPA) are used as the first-line treatments. Although AIs and GnRH
agonists have been successfully used in patients with LG-ESS, attention
is needed concerning the safety and tolerability of the long-term ad-
ministration of these agents. The adverse effects of long-term, high-dose
progestin therapy include increased risks of severe depression and
thromboembolic complications. Therefore, the use of combinations of
anti-platelet agents should be considered. The adverse effects of GnRH
agonists are associated with a lack of estrogen, and the long-term use of
these drugs causes osteoporosis (Sugimoto et al., 1993). Similarly, the
adverse effects of AIs are also induced by the absence of estrogen. These
effects include musculoskeletal stiffness and pain, fatigue, hot flashes,
and nausea. A study of patients with breast cancer who were treated
with the AI letrozole for 10 years revealed that bone-related toxic ef-
fects occurred more frequently in the letrozole group than in the pla-
cebo group (Goss et al., 2016). Therefore, alternative therapeutic agents
are required for long-term safety.
DNG has been used in the treatment of endometriosis, and its

pharmacological effects are gradually being elucidated. Hayashi et al.
suggested that DNG improves progesterone resistance in patients with
endometriosis by regulating the relative expression of PR and ER iso-
forms (Hayashi et al., 2012). Furthermore, DNG lacks glucocorticoid
activity, which has been associated with an increased risk of throm-
boembolism. In fact, long-term trials identified breast discomfort,
nausea, and irritability as adverse effects of DNG, whereas throm-
boembolism was not reported (Strowitzki et al., 2015). DNG appears to
be more acceptable for the treatment of uterine malignant tumors than
MPA because women with these tumors are at increased risk of venous
thrombosis (Satoh et al., 2008).
Katsuki et al. reported that DNG suppressed the proliferation of ER-

and/or PR-positive MPA-resistant endometrial cancer cells in vivo
(Katsuki et al., 1997). In a mouse model, DNG and MPA exhibited po-
tent anti-cancer activity against endometrial neoplasms (Saito et al.,
2016). No report has described the therapeutic effects of DNG against
gynecologic stromal malignancies, excluding the outcomes in one pa-
tient with uterine adenosarcoma (Tasaka et al., 2013). In contrast, a
case report described the use of the progestin dydrogesterone in a pa-
tient with LG-ESS that relapsed after chemotherapy; the drug was
linked to tumor shrinkage and disappearance over the course of 4 years
(Akashi et al., 2013).
Although the JAZF1/SUZ12 fusion gene was not detected in our

case, the fusion gene is present in 45% of cases of LG-ESS; it may be
useful for diagnosing difficult or unusual cases of stromal sarcoma
(Hrzenjak, 2016). SUZ12 is a component of polycomb repressive com-
plex 2 (PRC2), and it has been suggested that the fusion gene inhibits
PRC2 transcriptional repression. However, the correlation between
therapeutic efficacy and the presence of the fusion gene is not well
understood.
Yamazaki et al. reviewed 17 studies regarding primary ESS and

estimated that mortality rates in ESS have been reduced by repeated
surgical resection and hormonal therapy over the past three decades
(Yamazaki et al., 2015). Because LG-ESS is associated with indolence
and remarkable sensitivity to hormonal agents, the adverse effects of
long-term hormonal therapy represent a critical factor for drug toler-
ability. We anticipate that by increasing the number of hormonal drugs
with low risks of side effects, both the prognosis and quality of life of

patients with LG-ESS will be improved.
In conclusion, we have presented the first case of a patient with a

second recurrence of MPA- and dydrogesterone-resistant LG-ESS, which
was successfully and safely treated with DNG. Evident adverse effects
were not observed in this case, which suggests that subsequent DNG
treatment may safely control the growth of tumors that are resistant to
other hormonal therapies.
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