
Introduction

Primary ovarian mesenchymal tumors are very rare and
aggressive neoplasms that account for fewer than 3% of
ovarian malignancies [1]. Primary ovarian leiomyosarcoma
(LMS) is derived from smooth muscle or vessels of the
ovary [2], and fewer than 100 cases have been reported [3].
Standard therapy has not yet been established. Although
some reports showed that debulking surgery seems to pro-
long overall survival [4, 5], the efficacy of chemotherapy
seems to be very limited.

The case of a postmenopausal woman diagnosed with an
ovarian LMS, in whom all anticancer drugs that can be ad-
ministered for soft tissue sarcoma were inefficacious, is
presented.

Case Report
A 62-year-old woman visited the present hospital with a three-

month history of abdominal distension. Her past history and fam-
ily history were unremarkable, except for her hypertension.
Transabdominal ultrasonography showed an irregular, giant, and
solid mass in her abdominal cavity. On pelvic examination, mov-
ability of the tumor was poor. The endocervical smear showed no
intraepithelial lesions of malignancy, and the endometrial smear
showed no atypical cells derived from endometrial glands. 

In order to further characterize the mass, blood tests including
tumor marker assays, MRI, and CT were performed. Serum con-
centrations of LDH (442 IU/l) and CRP (13.08 mg/dl) were ele-
vated. All tumor marker (CA125, CEA, and CA19-9) levels were
normal. MRI showed an irregular intensity mass that was sus-
pected to be malignant (Figure 1A). On enhanced CT, although
no metastasis was seen, the right ureter was deviated because of
the pressure caused by this huge mass (Figure 1B). 
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Figure 1.  — Preoperative images. A) Sagittal image of MRI. B) Coronal image of MRI. C) Coronal image of enhanced CT
MRI shows an irregular, solid mass, highly suspicious of malignancy. Since CT shows hydronephrosis of the right ureter, adhesion of
tumor to the retroperitoneum is suspected.
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Summary
Primary ovarian leiomyosarcoma (LMS) is very rare, with only 72 cases reported. Its behavior is aggressive, and there is no standard 

therapy. A 62-year-old woman with a giant pelvic tumor underwent CT and MRI. An irregular, 30-cm, solid tumor that was suspected 
to be malignant was seen. On laparotomy, the tumor was derived from her right ovary and adhered widely to the retroperitoneum. On 
pathological examination, it was an ovarian leiomyosarcoma. Adjuvant chemotherapy (docetaxel and gemcitabine) was given. Three 
months after surgery, CT showed multiple liver metastases. Pazopanib, ifosfamide, doxorubicin, and eribulin were given with no effect, 
and the woman died 18 months after the primary operation. With the administration of pazopanib, proteinuria of 2.3 g/dl occurred, 
which made continuous administration impossible. Since ovarian LMS may not respond to chemotherapy for other soft tissue sarcomas, 
study of more ovarian LMS cases is needed.
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After the work-up, a laparotomy was performed. The adult
head-sized tumor was derived from the right ovary. The sur-
face of the tumor was white and relatively smooth. The uterus
and left ovary were normal in size, and their movability was
good. The huge right ovarian tumor adhered widely to
retroperitoneum and ileum, and it pressed the right ureter, as
seen on the preoperative images (Figure 1C). Thus, the right

ureter was separated from the retroperitoneum, and adhesiol-
ysis of the ileum was performed before tumorectomy. Finally,
total abdominal hysterectomy and bilateral salpingo-
oophorectomy were performed. Since the ileum became is-
chemic after adhesiolysis, a functional end-to-end anastomosis
that connected the ileum to the ascending colon was per-
formed to prevent bowel perforation (Figure 2).

Figure 4. — Immunohistochemistry. Smooth muscle actin (A), vimentin (B), and desmin (C) are positive. CD34 (D), C-kit (E), and S-
100 (F) are negative.

Figure 2. — Findings at operation. A giant tumor adheres widely to small bowel and the cecum. The ureter is deviated and adheres to
the back of the tumor.

Figure 3. — Pathological findings A:) Macroscopic findings of the tumor. B), C), D): Microscopic findings. Hematoxylin-Eosin staining;
magnification ×100 (C), magnification ×400 (C, D).
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The tumor weighed 4.5 kg, and it was 30 cm in size. The
cut surface of the tumor was fibrous and solid. The necrotic
component was unclear. Microscopic examination of the
tumor showed atypical cells derived from smooth muscle cells
(Figure 3). There were giant cells with 8 mitoses/HPF and
spindle cells. On immunohistochemical examination of the
tumor, the tumor cells showed strong expressions of smooth-
muscle actin, vimentin, and desmin (Figure 4), while they
were negative for CD34, C-kit, and S-100.

The tumor was diagnosed as a LMS. Microscopic examina-
tion of the uterus and left ovary showed no abnormalities. Al-
though FIGO2008 staging was Stage 1A, the adhesion of this
tumor to peritoneum was considered a risk factor for recur-
rence. Thus, combination chemotherapy of docetaxel and
gemcitabine was performed; 80 mg/m2 of docetaxel was ad-
ministered on Day 1, and 1 g/m2 of gemcitabine was given on
Days 1 and 8. Both anticancer drugs were administered by
drip infusion, and the interval of one cycle was 21 days. 

After three cycles of chemotherapy, CT showed multiple
liver metastases (Figure 5). Pazopanib was selected as sec-
ond-line chemotherapy, and 600 mg of pazopanib was given
orally daily. On Day 15, the platelet count decreased to
30×103/µl. The chemotherapy was stopped for two weeks and
then restarted. However, recurrent Grade 3 thrombocytopenia
and proteinuria (2.3 g/dl) occurred. In addition to these ad-
verse events, the multiple liver metastases grew, and it was
decided to change the regimen. Since the third-line chemo-
therapy that combined ifosfamide (D1-5, 1 g/m2), adriamycin
(D1, 20 mg/m2), and cisplatin (20 mg/m2) showed no effect

(Figure 6), eribulin was administered as fourth-line chemo-
therapy. After three cycles of eribulin (21-day cycle, D1, 1.2
mg/m2), PET-CT imaging was performed and showed a 7-cm
recurrent tumor appeared at her mesentery. The patient devel-
oped ileus, and it was decided that chemotherapy could not be
continued. Although she had been asymptomatic until she was
diagnosed with ileus, the disease then progressed aggressively.
Opioids and octreotide were administered as symptomatic
treatment. The patient died 18 months after the initial diagno-
sis.

Discussion

Ovarian LMS is a very rare mesenchymal neoplasm
that accounts for less than 1% of ovarian sarcomas [6].
Some reports showed that ovarian LMS is derived from
smooth muscle cells of vessels in the ovary [2, 7]. Only
72 cases of ovarian LMS have been reported so far [3].
They are generally considered to be high-risk cancers
for which there are no management recommendations
[3, 7]. Although the histopathological findings of ovar-
ian LMS include coagulative necrosis, cellular atypia,
and mitotic index greater than 10 [7], some reports
showed that the presence of mitotic index greater than
5 with significant atypia leads to the diagnosis of ovar-
ian LMS [8, 9]. In addition to these findings, positive

Figure 6. — CT findings of liver metastases. A, B) The period after. pazopanib was administered. C, D) The period after IAP chemother-
apy was completed. Multiple liver metastases have grown.

Figure 5. — CT (a) and MRI (b, c) findings when DG chemotherapy was finished. Multiple liver metastases are seen.
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staining for desmin, smooth-muscle actin, and vimentin
supports the diagnosis of ovarian LMS [1, 7]. Thus, the
authors were able to diagnose the current neoplasm as
ovarian LMS. 

Because of the limited data, it is reasonable to manage
ovarian LMS in a manner similar to uterine LMS [10].
Based on some reports, surgery is the preferred first-
choice treatment [3, 4, 9]. Resection of recurrent tumor
has tended to be selected as a treatment option for re-
lapse. On the other hand, there is no recommended stan-
dard chemotherapy. Since the NCCN guideline for
uterine sarcoma recommends chemotherapy that com-
bines docetaxel and gemcitabine [11], a combination of
docetaxel and gemcitabine was selected as first-line
chemotherapy in the present case. Despite debulking
surgery and chemotherapy, the patient developed liver re-
currence only three months after surgery.

For more than 30 years, doxorubicin and ifosfamide
have been used to treat soft-tissue sarcoma [12, 13]. In
2014, the European Organisation for the Research and
Treatment of Cancer (EORTC) 62012 study showed that
the combination of doxorubicin and ifosfamide for ad-
vanced or metastatic soft-tissue sarcoma did not prolong
overall survival compared with single-agent doxorubicin
[12]. Thus, single-agent doxorubicin tends to be consid-
ered first-line chemotherapy for soft-tissue sarcoma. 

In the present case, the combination of doxorubicin,
ifosfamide, and cisplatin (IAP therapy) was given as
third-line chemotherapy, referring to some previous re-
ports [14, 15]. Although the agents may have been given
late, the IAP therapy was ineffective. Some reports re-
cently showed that some new agents, for example, pa-
zopanib [16], trabectedin [17], and eribulin [18] pro-
longed progression-free survival of recurrent soft-tissue
sarcoma cases that were resistant to anthracycline. Al-
though these anticancer drugs have been used as an op-
tion for salvage chemotherapy, there is no evidence that
these agents prolong overall survival in LMS. In the cur-
rent case, although pazopanib was used as second-line
chemotherapy and eribulin was used as fourth-line
chemotherapy, these drugs showed no effect. In addition
to their lack of effect, thrombocytopenia and proteinuria
of 2.3 g/dl occurred with pazopanib. These adverse
events made the continuous administration of pazopanib
impossible. Proteinuria and elevated serum creatinine
levels with pazopanib in the therapy of soft tissue sar-
coma were reported by the EORTC study [19]. Thus, al-
though the patient survived 18 months in the present
case, multiple anticancer drugs showed no effect. 

In conclusion, although this was only one case, the
chemotherapy that are performed for other soft tissue sar-
comas may not be useful in the treatment of ovarian
LMS. In order to establish the standard therapeutic regi-
men for ovarian LMS, more ovarian LMS cases need to
be studied.

References
  [1]  Dixit S., Singhal S., Baboo H.A., Vyas R.K., Neema J.P., Murthy R.,

Sooryanaraya U.: “Leiomyosarcoma of the ovary”. J. Postgrad.
Med., 1993, 39, 151.

  [2]  Tsuyoshi H., Yoshida Y., Kurrokawa T., Kotsuji F.: “Diagnosis and
management of leiomyosarcoma arising from ovarian vein: case re-
port and literature review”. J. Obstet. Gynaecol. Res., 2012, 38, 466.

  [3]  He M., Deng Y.J., Zhao D.Y., Zhang Y., Wu T.: “Synchronous
leiomyosarcoma and fibroma in a single ovary: A case report and re-
view of the literature”. Oncol. Lett., 2016, 11, 2510.

  [4]  Bacalbasa N., Taras C., Orban C., Iliescu L., Hurjui I, Hurjui M., et
al.: “Atypical right hepatectomy for liver metastasis from ovarian
leiomyosarcoma

  [5]  Rasmussen C.C., Skilling J.S., Sorosky J.I., Lager D.R., Buller R.E.:
“Stage IIIC ovarian leiomyosarcoma in a premenopausal woman
with multiple recurrences: prolonged survival with surgical therapy”.
Gynecol. Oncol., 1997, 66, 519.

  [6]  Anderson B., Turner D.A., Benda J.: “Ovarian sarcoma”. Gynecol.
Oncol., 1987, 26, 183.

  [7]  Taskin S., Taskin E.A., Uzum N., Ataoglu O., Ortac F.: “Primary
ovarian leiomyosarcoma. A review of the clinical and immunohis-
tochemical features of the rare tumors”. Obstet. Gynecol. Surv.,
2007, 62, 480.

  [8]  Monk B.J., Nieberg R., Berek J.S.: “Primary leiomyosarcoma of the
ovary in a perimenarchal female”. Gynecol. Oncol., 1993, 48, 389.

  [9]  Lerwill M.F., Sung R., Oliva E., Prat J., Young R.H.: “Smooth mus-
cle tumors of the ovary: A clinicopathologic study of 54 cases em-
phasizing prognostic criteria, histologic variants, and differential
diagnosis”. Am. J. Surg. Pathol., 2004, 28, 1436.

[10]  Hensley M.L., Barrette B.A., Baumann K., Gaffney D., Hamilton
A.L., Kim J.W., et al.: “GCIG Consensus Review: Uterine and ovar-
ian leiomyosarcomas”. Int. J. Gynecol. Cancer, 2014, 24, S61.

[11]  Koh W.J., Greer B.E., Abu-Rustum N.R., Apte S.M., Campos S.M.,
Cho K.R., et al.: “Uterine Sarcoma, Version 1.2016: Featured Up-
dates to the NCCN Guidelines”. J. Natl. Compr. Canc. Netw., 2015,
13, 1321.

[12]  Judson I., Verweij J., Gelderblom H., Hartmann J.T., Schöffski P.,
Blay J.Y., et al.: “Doxorubicin alone versus intensified doxorubicin
plus ifosfamide for first-line treatment of advanced or metastatic
soft-tissue sarcoma: a randomised controlled phase 3 trial”. Lancet
Oncol., 2014, 15, 415. 

[13]  Leyvraz S., Zweifel M., Jundt G., Lissoni A., Cerny T., Sessa C., et
al.: “Long-term results of a multicenter SAKK trial on high-dose
ifosfamide and doxorubicin in advanced or metastatic gynecologic
sarcomas”. Ann. Oncol., 2006, 17, 646.

[14]  Sagae S., Yamashita K., Ishioka S., Nishioka Y., Terasawa K., Mori
M., et al.: “Preoperative diagnosis and treatment results in 106 pa-
tients with uterine sarcoma in Hokkaido, Japan”. Oncology, 2004,
67, 33.

[15]  Yamagami W., Susumu N., Ninomiya T., Kuwahata M., Takigawa
A., Nomura H., et al.: “A retrospective study on combination therapy
with ifosfamide, adriamycin and cisplatin for progressive or recur-
rent uterine sarcoma”. Molecul. Clin. Oncol., 2014, 2, 591.

[16]  van der Graaf W.T., Blay J.Y., Chawla S.P., Kim D.W., Bui-Nguyen
B., Casali P.G., et al.: “Pazopanib for metastatic soft-tissue sarcoma
(PALETTE): a randomised, double-blind, placebo-controlled phase
3 trial”. Lancet 2012, 379, 1879.

[17]  Demetri G.D., von Mehren M., Jones R.L., Hensley M.L., Schuetze
S.M., Staddon A., et al.: “Efficacy and safety of trabectedin or dacar-
bazine for metastatic liposarcoma or leiomyosarcoma after failure
of conventional chemotherapy: results of a phase III randomized
multicenter clinical trial”. J. Clin. Oncol., 2016, 34, 786.

[18]  Schöffski P., Chawla S., Maki R.G., Italiano A., Gelderblom H.,
Choy E., et al.: “Eribulin versus dacarbazine in previously treated
patients with advanced liposarcoma or leiomyosarcoma: a random-
ized, open-label, multicenter, phase 3 trial”. Lancet, 2016, 387, 1629.

[19]  Sleifer S., Ray-Coquard I., Papai Z., Le Cesne A., Scurr M., Schöff-
ski P., et al.: “Pazopanib, a multikinase angiogenesis inhibitor, in pa-

873



A rare case of primary ovarian leiomyosarcoma

tients with relapsed or refractory advanced soft tissue sarcoma: A
phase 2 study from the European organisation for research and treat-
ment of cancer-soft tissue and bone sarcoma group (EORTC Study
62043)”. J. Clin. Oncol., 2009, 27, 3126.

Corresponding Author:
S. FURUKAWA, M.D.
Obstetrics and Gynecology 
Shirakawa Kosei General Hospital
2-1 Kamiyajiro, Toyochi, Shirakawa
Fukushima 961-0005 (Japan)
e-mail: s-furu@infoseek.jp

874




