
Introduction

Uterine sarcomas are rare malign mesenchymal tumors

which originate from myometrial smooth muscle or sup-

portive connective tissue of uterus; representing approxi-

mately 3-8% of all uterine malignancies and 1% of all

genital malignancies [1, 2]. They are a heterogeneous group

of tumors from both pathological and clinical perspectives,

are classified according to the type of the cells which they

developed [3], and also behavior of these tumors are het-

erogenous and depend on stage and grade of disease. The

most common type is leiomyosarcoma (LMS) that is an ag-

gressive tumor with poor prognosis (five-year survival rate:

18.8-68%). Although ESS is associated with better prog-

nosis than LMS and undifferentiated endometrial sarcomas

(UES), it has a late recurrence rate (14-60%), and UES has

a very aggressive tumoral behavior (five year survival rate:

25-55%). Adenosarcomas are very rare tumors and have

better prognosis than others (five-year survival rate > 80%)

[4].

Incidence of uterine sarcomas is very low and are usu-

ally seen in over 40-year-old women after completing fer-

tility [5]. Therefore the standard primary treatment,

hysterectomy with/without salpingo-oophorectomy, is per-

formed for these tumors. However these tumors are rarely

seen in reproductive age and in these patient groups, psy-

chological problems are seen due to psychosocial pressure

of cancer associated fertility problem, hence fertility preser-

vation is important in these patient groups. There is fur-

thermore no consensus regarding feasibility and safety of

fertility preserving management in these patient group due

to low incidence rate and the heterogeneity of previously

published series.

In the present study, the authors focused on uterine sar-

coma which is seen at reproductive age women with fertil-

ity desire that were treated at the present center. The

authors’ experience in fertility sparing surgery for uterine

sarcoma and a review of related literature are also dis-

cussed. 

Materials and Methods

The authors analyzed 13 consecutive patients with uterine sar-

coma, undergoing fertility sparing surgery between January 2004

and December 2016, from a retrospective database in the present

tertiary center. The ethics committee of the hospital was approved

for the study. In this series, excision of mass with negative tumor

border and reconstruction of uterus was performed for fertility

Revised manuscript accepted for publication November 27, 2017

EJGO European Journal of
Gynaecological Oncology

7847050 Canada Inc.
www.irog.net

Eur. J. Gynaecol. Oncol. - ISSN: 0392-2936

XL, n. 2, 2019

doi: 10.12892/ejgo4502.2019

Fertility sparing in uterine sarcomas: 

single center experience of 13 patients

Mehmet Tunc

1

, Yusuf Aytac Tohma

2

, Hanifi Sahin

4

, Huseyin Akilli

2

, Latife Atasoy Karakas

2

, 

Ozden Altundag

3

, Ali Haberal

2

, Ali Ayhan

2

1Department of Obstetrics and Gynecology, Birecik State Hospital, Şanlıurfa
2Department of Obstetrics and Gynecology, 3Department of Medical Oncology, Baskent University School of Medicine, Ankara

4Department of Obstetrics and Gynecology, Zekai Tahir Burak Women’s Health Training and Research Hospital, Ankara (Turkey)

Summary

Purpose of Investigation: The feasibility and safety of conservative surgery is not well defined for fertility sparing approach for uter-

ine sarcoma due to very low incidence and poor prognosis . The authors present their experience regarding fertility preservation for uter-

ine sarcoma. Materials and Methods: A total of 13 patients with uterine sarcoma were included in this retrospective case study;

endometrial stromal sarcoma (ESS) (n=6) and leiomyosarcoma (LMS) (n=7). Patients data, including clinicopathological characteris-

tics and prognostic information were extracted from medical records. Excision of mass and reconstruction of uterus was performed for

fertility sparing in all patients and staging surgery (bilateral pelvic and para-aortic lymphadenectomy ± omentectomy)  as performed

for five cases  (one ESS case and four LMS cases). Results: The median size of the mass was 8.5 (range: 1-22) cm. Median follow-up

time was 54 (range 13-142) months.  Recurrence rate was 69.2% (9/13). The mean relapse interval was 30.69 months. Four patients died

and all of them was diagnosed with LMS. Four pregnancies (37%) were recorded. Two of them occurred with assisted reproductive tech-

nologies (intracytoplasmic sperm injection), the other two pregnancies were spontaneous, and all of them had a cesarean delivery. Con-
clusion: Patients should be informed about prognosis of uterine sarcomas and risk of fertility preserving approach. Close follow-up is

obligatory and complementary surgery should be performed after completion of fertility due to high recurrence rate and poor progno-

sis especially with LMS.
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sparing in all patients and staging surgery (bilateral pelvic and

para-aortic lymphadenectomy ± omentectomy) was performed for

five cases (one ESS case and four LMS) depending on the pa-

tient’s parity status, age, the extent of disease, and their informed

consent. Surgical procedures for patients who were included in

the study were performed by one gynecologic oncology surgeon

(A.A.) and histopathological examination of the tumors were per-

formed according to the 2014 WHO Classification by two differ-

ent pathologist with comprehensive back-up in gyno-oncological

pathology. Before the fertility sparing surgery, all patients were

efficiently informed about the high risk of recurrence and the fer-

tility of patients were assessed with anti-Müllerian hormone level

and antral follicular count. After the fertility sparing surgery, pa-

tients were followed-up with clinical history, physical examina-

tion, transvaginal ultrasonography every three months in the first

year, and then every six months. Abdominal scan with computed

tomography or magnetic resonance imaging and chest X-rays

were planned every six months for the first two years and then

performed yearly. Patient data, including demographic and clini-

copathological characteristics and prognostic information were

extracted from the medical records. Descriptive and frequency

analyses were performed by using SPSS version 22.0.

Table 1. — Clinical characteristics and outcomes of pa-
tients with uterine sarcoma.

ESS LMS

Patients (n) 6 7  

Age (median) 31.5 28  

Marital status 3 married 7 married 

Prior pregnancy (n) 1 2 

Stage 6 IB 1 IA

6 IB 

Adjuvant treatment 2 megestrol 3 IMA 

1 paclitaxel + 

carboplatin 

Recurrence rate (%) 66.7 71.4  

PFS (mean-months) 29.278 38.857  

Death rate 0 57.1  

Pregnancy outcome 1 pregnancy 3 pregnancies

No live birth 3 live births

1 ICSI 1 ICSI

2 spontaneous 

ICSI: intracytoplasmic sperm injection

Table 2. — Descriptives of the patients.
Age Gravida/ Diagnosis/ Surgical  Adjuvant  Recurrence Follow up  PFS  OS  Pregnancy  Status

(year) parity Grade/Stage procedure treatment (months) (months) (months) outcome

Case 1 30 1/0 Low grade Excision  - - 13 13 13. ICSI  Alive 

ESS Stage IB of mass No live birth

Case 2 29 -     Low grade Excision  Megesterol + 41 14 41 - Alive 

ESS Stage IB of mass acetate

Case 3 32 - Low grade Excision Megesterol + 56 7 56 - Alive 

ESS Stage IB of mass + acetate

staging surgery

Case 4 35 1/1 Low grade Excision of  Paclitaxel +  + 67 6 67 - Alive 

ESS Stage IB mass carboplatin

Case 5 32 - Low grade Excision  - - 73 73 73 - Alive 

ESS Stage IB of mass

Case 6 26 0 Low grade Excision  - + 142 54 142 - Alive 

ESS Stage IB of mass

Case 7 24 0 LMS Stage IB Excision  -. + 31 10 31 - Exitus 

of mass

Case 8 32 2/2 LMS Stage IB Excision  IMA + 16 9 16 Spontaneous Exitus 

of mass Live birth

Case 9 28 1/1 LMS Stage IA Excision - - 74 74 74 Spontaneous Alive 

of mass + Live birth

staging surgery

Case 10 37 0 LMS Stage IB Excision -. - 85 85 85 - Alive 

of mass + 

staging surgery

Case 11 23 0 LMS Stage IB Excision IMA +. 28 9 28 - Exitus 

of mass +

staging surgery

Case 12 27 3/3 LMS Stage IB Excision - + 109 70 109 ICSI Alive 

of mass Live birth

Case 13 32 0 LMS Stage IB Excision IMA. + 29 11 29 - Exitus 

of mass +

staging surgery

ICSI: intracytoplasmic sperm injection, LMS: leiomyosarcoma, ESS: endometrial stromal sarcoma, IMA: ifosfamide and nimustine.



Fertility sparing in uterine sarcomas: single center experience of 13 patients 307

Results

Six cases were diagnosed with ESS and seven cases were

diagnosed with LMS. Median age at diagnosis was 29.5

(range 23-37) years. Nine patients were nulliparous, two

patients had one child, one patient had two children, and

one of them had three children (Table 1). Eight patients had

abnormal uterine bleeding, three had abdominal pain, and

two enlargement of abdomen. The median size of the mass

was 8.5 cm, ranging between 1 and 22 cm. Lymph node

dissection was performed in six (40%) cases according to

the stage of disease. The mean number of removed lymph

nodes was 45.14 per patient (range: 8–69). There were no

metastatic lymph nodes. Adjuvant therapy was adminis-

tered in six cases, hormonal therapy (megesterol acetate)

in two ESS  (15.4%) cases, and chemotherapy in four (three

LMS and one ESS) (30.8%) cases. Therefore, seven

(53.8%) cases did not receive any adjuvant therapy (Table

2).

Median follow-up time for ESS was 61.5 months, rang-

ing between 13 and 142 months and for LMS it was 31

months, ranging between 16 and 109 months. The mean re-

lapse interval for ESS was 29.278 months and for LMS it

was  38.857 months. Recurrence rate for ESS was 66.7%

(4/6) and for LMS it was 71.4% (5/7). Three patients that

had recurrences were limited to uterus and full staging pro-

cedure was performed for each patient. One patient who

had recurrence limited to uterus had undergone comple-

mentary surgery with ovarian preservation, but after 92

months, she had recurrence with multiple abdominal im-

plants and debulking surgery was performed. In five LMS

patients, recurrences occurred and full staging surgery was

performed for three patients; one of them died without sec-

ondary surgery. One patient had vulvar epithelioid leiomyo-

sarcoma after local wide excision and unilateral in-

guinofemoral lymph node dissection with 15 mm tumor

free borders and lymph nodes. After six months, patient

presented with groin metastasis and a six-week pregnancy.

She had a very strong fertility desire. During her second

trimester she received three cycles of iphosphamide plus

adriamycin chemotherapy and delivered a 28-week live

newborn infant with caesarian section. During caesarian

section, uterine and ovarian metastasis were explored and

hysterectomy was performed. After three months, she died

due to radiation-resistant cranial and spinal metastases.

Four patients died and all of them were diagnosed with

LMS. Four pregnancies (37%) were recorded. Two of them

occurred with assisted reproductive technologies (intracy-

toplasmic sperm injection) and the other two pregnancies

were spontaneous, and all of them had a caesarian deliv-

ery.

Discussion

Uterine sarcomas are very rare neoplasms that have in-

terested gynecologic oncologists and pathologists for years.

These tumors generally present with abnormal vaginal

bleeding, pain, and enlargement of abdominal mass, as pre-

sented in the patients in this study. Grade, stage, and cell

type of these tumors which are dependent on pathologic di-

agnosis, are important for classification, prognosis, and

treatment procedures [6]. Generally the first line therapy

for uterine sarcoma is a radical surgery but these tumors

sometimes affect women during their reproductive age and

children, and these patients group desire a conservative sur-

gery for fertility sparing. Therefore in the literature there is

very limited data regarding fertility sparing therapy for

uterine sarcomas due to the very low incidence of these tu-

mors and larger case series and studies are needed to im-

prove treatment protocols [7-10]. In this study, the present

authors reported their uterine sarcoma series which were

treated with fertility sparing therapies: six ESS cases and

seven LMS cases.

LMS is a very rare malignancy and accounts for approx-

imately 1% of all uterine malignancies, 70% of all are uter-

ine sarcomas. It is very aggressive tumor of the uterus and

mostly responsible for uterine cancer related deaths [11].

So surgical procedure such as total abdominal hysterectomy

with/without bilateral salpingo-oophorectomy (BSO) is

usually performed after diagnosis of LMS. Therefore in

both advanced and early stage LMS, effective treatments

are difficult due to aggressive behaviour of tumor and re-

sistance to adjuvant therapy such as chemotherapy or ra-

diotherapy and high recurrence rate (local or distant)

(approximately 70%) even in radical surgery and five-year

survival rate in Stage I 76%, in Stage II 60%, in Stage III

45%, in Stage IV 29%, and independent of stage 40% [12,

13]. Although it is usually seen in the postmenopausal pe-

riod (median age is 56 years) [14], it can also be seen dur-

ing the reproductive age, and in these patient groups

fertility preservation is very important because of psy-

chosocial pressure. Management of these patient is contro-

versial because the experience with fertility sparing

treatment in LMS is limited. In the literature there are few

case series reporting fertility sparing treatment of LMS. In

a case series of nine cases published in 1982, hysterectomy

was performed in three cases and only myomectomy was

performed in the remaining six patients. Recurrence was

observed in only one case and the other five cases were

alive without recurrence four years after myomectomy and

pregnancy was obtained in three cases [15]. Davids et al.
were performed myomectomy to 1,150 patients and five of

them diagnosed with LMS. Any additional treatment were

not been performed to these patients and pregnancy was

obtained in three cases [16]. Lissoni et al. reported eight

cases with fertility sparing surgery for LMS. In this case

series, the mean mitotic count of LMS was 6 per 10 HPF (5
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Table 3. — Brief review of the literature of ESS.
Study Patients  Age  Pregnancy Follow-up Grade Adjuvant  Recurrence  Death  PFS

(n) (median) outcome (months) treatment rate (%) rate (months) 

(median)

Lissoni et al., 6 27 2 pregnancies 51 5 low-grade - 0 0 nr

1997 [23] 1 livebirth 1 high-grade 

2 spontaneous

Stadsvold et al., 1 16           nr 21 1 low-grade Megestrol 0 0 nr  

2005 [24]

Koskas et al., 1 34 1 pregnancy   Not reported 1 low-grade - 100 - 10 

2009 [25] 1 livebirth

1 ICSI

Yan et al., 2010 1 25 1 40 1 low grade Etoposide  0 0 nr

2010 [21] – cisplatin

Delaney et al., 1 16 1 108 - Megestrol 0 0 nr 

2012 [26]

Sanchez-Ferrer 1 32 1 ICSI 60 1 low grade Megestrol 1 0 31  

et al., 2012 [27]

Bai et al., 2014 19 nr 8 pregnancies  nr nr nr nr nr nr 

[7] 5 livebirth

Dong et al., 1 25 1 pregnancy  31 1 low grade Medroxy- 0 0 nr 

2014 [28] 1 livebirth progeste-

rone acetate

Choi et al., 2014 1 31 1 pregnancy  99 1 low-grade Letrozole 0 0 nr 

[8] 2 livebirths

1 IVF

Morimoto et al., 1 25 nr 120 nr Medroxy- 1 1 12  

2015 [29] progeste-

rone acetate

Noventa et al., 1 34 1 pregnancy 19 1 low-grade nr 0 0 nr 

2015 [30]

Zhan et al., 1 26 1 pregnancy  47 1 low-grade Medroxy- 0 0 nr 

2014 [31] 1 livebirths progeste-

rone acetate

Jin et al., 2015 5 28-36 3 pregnancies 21-55 nr Megesterol 1 (20%) 0 Three

[32] (range) 3 livebirths acetate or months 

1 ICSI triptrelin for one

case.

The other

four  cases

are nr.

Laurelli. et al., 6 18-40 3 pregnancies 30-70 1 low-grade Megesterol 0 0 nr 

2015 [33] (range) 2 livebirths acetate (5 case)

Xie et al., 17 15-37 5 pregnancies  39 1 low-grade Medroxypro- 10 (58.8%) 0  17.9  

2017 [34] (range) 5 livebirths gesterone ace- (range 3-52)

tate (5 cases)

Megesterol 

acetate 

(5 cases)

GnRHa 

(2 cases)

GnRHa + 

LNG-IUD 

(2 cases)

Present case 6 31.5 1 pregnancy  61.5 6 low-grade 2 megestrol 83.3 0 21.83

series No livebirth 1 paclitaxel (range 6-54)

1 ICSI + carboplatin

n: number, nr: not reported, ICSI: intracytoplasmic sperm injection, IVF: in-vitro fertilization, GnRHa: Gonadotropin releasing hormone analogue, IUD: intruterine device
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to 33). Pregnancy was obtained in three cases and two of

them had a spontaneous delivery at term. In the last case

recurrence was observed at cesarian section. In spite of rad-

ical surgery additional chemotherapy, she died [10]. In the

present case series, seven cases were diagnosed as LMS

and median mitotic count was 11 per 10 HPF, ranging be-

tween 4 to 30. Three pregnancies were recorded. One of

them occurred with assisted reproductive technologies (in-

tracytoplasmic sperm injection), the other two pregnancies

were spontaneous, and all of them had a caesarian deliv-

ery. Myomectomy was performed in all patients. Recur-

rence was observed in five cases (71.4%) and four of them

died (57.1%). The present authors believe that treatment of

LMS in infertile patients is very complicated. Patients and

relatives should be informed about prognosis of LMS and

risk of fertility sparing treatment. The final decision must

be left to them after being well informed. Close follow-up

is obligatory after conservative treatment and radical sur-

gical procedure should be completed after successful preg-

nancy due to high recurrence rate and aggressive tumor

behaviour. However information should be given that the

patient may die after pregnancy and a child’s growth with-

out mother should be assessed from a sociological per-

spective.

ESS represent approximately 15% of all uterine sarco-

mas (second most common uterine sarcoma after LMS)

[17]. ESS have been divided into four different types; low-

grade ESS (LG-ESS), high-grade ESS (HG-ESS), en-

dometrial stromal nodule (ESN), and undifferentiated

uterine sarcoma (UUS) according to clinicopathologic, im-

munohistochemical, and molecular features [17]. Total ab-

dominal hysterectomy plus BSO with/without pelvic

lymphadenectomy is the standard treatment of ESS (re-

cently a minimal invasive surgery is discussed) [18]. The

ESS survival rate is extremely good in contrast of LMS,

with about 89% of patients living at least ten years after

being diagnosed with Stage I disease and 66% in Stage IV

disease [19]. Recurrence of LG-ESS is very rare: 16-43%

at patients with BSO and 68-100% of patients without

BSO, and the median relapse time is 65 months. The reason

for high recurrence rate in patients without BSO is that ESS

is an estrogen-dependent tumor [20]. In the literature there

are rare case reports or series of successful pregnancies

after fertility sparing surgery and a brief review of the lit-

erature and the present clinical outcomes is shown in Table

3 for ESS, respectively [7, 8, 21, 23-34]. In the present case

series, six cases were diagnosed as ESS and excision of

mass was performed in all patients because of desiring fer-

tility of these patients. All of these patients had a LG-ESS

but recurrence was observed in four cases (66.7%) and the

mean relapse interval was 29.278 months. There was a high

recurrence rate due to ovarian preservation in the present

cases. Complementary treatment was performed in these

patient and they are all alive and healthy. One pregnancy

was recorded from these patients and this pregnancy oc-

curred with assisted reproductive technologies (intracyto-

plasmic sperm injection), but resulted in abortion. However

successful pregnancy could not be achieved in the present

case series and high recurrence rate after conservative sur-

gery; the present authors believe that only excision of mass

for fertility preservation is a good choice in meticulously

selected and highly motivated patients with LG-ESS due

to evidence in the literature for good prognosis of LG-ESS

after conservative surgery. However patients should be fol-

lowed closely in gynecologic oncology centers for high risk

of recurrence and the radical surgical procedure should be

performed after completion of fertility.

In conclusion, in recent years fertility sparing treatment

procedures for cancer patients in reproductive ages have

increased and might be an applicable alternative to radical

surgery. However fertility sparing procedure for uterine sar-

coma patients is still controversial because of poor prog-

nosis and high recurrence rate of these tumors. Even so

these patients with uterine sarcoma may choose fertility

sparing surgery due to psychosocial pressure of cancer as-

sociated fertility problem. So patients and relatives should

be informed about prognosis of uterine sarcomas and risk

of fertility preserving approach. Determination of treatment

procedure must be left to them after being well informed

and if patients choose conservative treatment, they should

be followed closely after conservative treatment and com-

plementary surgery should be performed after successful

pregnancy, due to high recurrence rate and poor prognosis

especially with LMS.

References

[1] Wu T.I., Yen T.C., Lai C.H.: “Clinical presentation and diagnosis of

uterine sarcoma, including imaging”. Best Pract. Res. Clin. Obstet.
Gynaecol., 2011, 25, 681.

[2] D’Angelo E., Prat J.: “Uterine sarcomas: a review”. Gynecol. Oncol.,
2010, 116, 131.

[3] Shah S.H., Jagannathan J.P., Krajewski K., O’Regan K.N., George S,

Ramaiya N.H.: “Uterine sarcomas: then and now”. AJR Am. J.
Roentgenol., 2012, 199, 213.

[4] Tse K.Y., Crawford R., Ngan H.Y.: “Staging of uterine sarcomas”.

Best Pract. Res. Clin. Obstet. Gynaecol., 2011, 25, 733.

[5] Trope C.G., Abeler V.M., Kristensen G.B.: “Diagnosis and treatment

of sarcoma of the uterus. A review”. Acta Oncol., 2012, 51, 694.

[6] Prat J.: “FIGO staging for uterine sarcomas”. Int. J. Gynaecol. Ob-
stet., 2009, 104, 177.

[7] Bai H., Yang J., Cao D., Huang H., Xiang Y., Wu M., et al.: “Ovary

and uterus-sparing procedures for low-grade endometrial stromal

sarcoma: a retrospective study of 153 cases”. Gynecol. Oncol., 2014,

132, 654.

[8] Choi M.C., Kim G., Hwang Y.Y.: “Fertility-sparing management

combined with photodynamic therapy for endometrial stromal sar-

coma: a case report”. Photodiagnosis Photodyn. Ther., 2014, 11, 533.

[9] Madej J., Bocian J., Basta A.: “Possibilities of the organ-sparing sur-

gical treatment of leiomyosarcoma in young women”. Ginekol. Pol.,
1985, 56, 9.

[10] Lissoni A., Cormio G., Bonazzi C., Perego P., Lomonico S., Gabriele

A., et al.: “Fertility-sparing surgery in uterine leiomyosarcoma”. Gy-
necol. Oncol., 1998, 70, 348.

[11] Ricci S., Stone R.L., Fader A.N.: “Uterine leiomyosarcoma: Epi-



Mehmet Tunc, Yusuf Aytac Tohma, Hanifi Sahin, Huseyin Akilli, Latife Atasoy Karakas,  Ozden Altundag, Ali Haberal, Ali Ayhan310

demiology, contemporary treatment strategies and the impact of uter-

ine morcellation”. Gynecol. Oncol., 2017, 145, 208.

[12] Zivanovic O., Leitao M.M., Iasonos A., Jacks L.M., Zhou Q., Abu-

Rustum N.R., et al.: “Stage-specific outcomes of patients with uter-

ine leiomyosarcoma: a comparison of the international Federation

of gynecology and obstetrics and american joint committee on can-

cer staging systems”. J. Clin. Oncol., 2009, 27, 2066.

[13] Reed N.S.: “The management of uterine sarcomas”. Clin. Oncol. (R.
Coll. Radiol.), 2008, 20, 470.

[14] Olah K.S., Gee H., Blunt S., Dunn J.A., Kelly K., Chan K.K.: “Ret-

rospective analysis of 318 cases of uterine sarcoma”. Eur. J. Can-
cer, 1991, 27, 1095.

[15] Van Dinh T., Woodruff J.D.: “Leiomyosarcoma of the uterus”. Am.
J. Obstet. Gynecol., 1982, 144, 817.

[16] Davids A.M.: “Myomectomy; surgical technique and results in a se-

ries of 1,150 cases”. Am. J. Obstet. Gynecol., 1952, 63, 592.

[17] He L., Li J.D., Xiong Y., Huang X., Huang L., Lin J.X., et al.: “Clin-

icopathological and molecular markers associated with prognosis

and treatment effectiveness of endometrial stromal sarcoma: a ret-

rospective study in China”. Arch. Gynecol. Obstet., 2014, 289, 383.

[18] Litta P., Saccardi C., Conte L., Florio P.: “Reverse hysterectomy: an-

other technique for performing a laparoscopic hysterectomy”. J.
Minim. Invasive Gynecol., 2013, 20, 631.

[19] Rauh-Hain J.A., del Carmen M.G.: “Endometrial stromal sarcoma:

a systematic review”. Obstet. Gynecol., 2013, 122, 676.

[20] Chan J.K., Kawar N.M., Shin J.Y.., Osann K., Chen L.M., Powell

C.B., et al.: “Endometrial stromal sarcoma: a population-based

analysis”. Br. J. Cancer, 2008, 99, 1210.

[21] Yan L., Tian Y., Fu Y., Zhao X.: “Successful pregnancy after fertil-

ity-preserving surgery for endometrial stromal sarcoma”. Fertil.
Steril., 2010, 93, 269 e1.

[22] Mansi J.L., Ramachandra S., Wiltshaw E., Fisher C.: “Endometrial

stromal sarcomas”. Gynecol. Oncol., 1990, 36, 113.

[23] Lissoni A., Cormio G., Perego P., Gabriele A., Cantú M.G., Bratina

G.: “Conservative management of endometrial stromalsarcoma in

young women”. Int. J. Gynecol. Cancer, 1997, 7, 364.

[24] Stadsvold J.L., Molpus K.L., Baker J.J., Michael K., Remmenga

S.W.: “Conservative management of a myxoid endometrial stromal

sarcoma in a 16-year-old nulliparous woman”. Gynecol. Oncol.,
2005, 99, 243.

[25] Koskas M., Morice P., Yazbeck C., Duvillard P., Walker F., Madele-

nat P.: “Conservative management of low-grade endometrial stro-

mal sarcoma followed by pregnancy and severe recurrence”.

Anticancer Res., 2009, 29, 4147.

[26] Delaney A.A., Gubbels A.L., Remmenga S., Tomich P., Molpus K.:

“Successful pregnancy after fertility-sparing local resection and uter-

ine reconstruction for low-grade endometrial stromal sarcoma”. Ob-
stet. Gynecol., 2012, 120, 486.

[27] Sanchez-Ferrer M.L., Machado-Linde F., Ferri-Niguez B., Sanchez-

Ferrer M., Parrilla-Paricio J.J.: “Reproductive outcome after uter-

ine-sparing surgery for endometrial stromal sarcoma”. Gynecol.
Oncol. Case Rep., 2012, 3, 4.

[28] Dong R., Mao H., Zhang P.: “Conservative management of en-

dometrial stromal sarcoma at stage III: a case report”. Oncol. Lett.,
2014, 8, 1234.

[29] Morimoto A., Tsubamoto H., Inoue K., Ikeda Y., Hirota S.: “Fatal

case of multiple recurrences of endometrial stromal sarcoma after

fertility-sparing management”. J. Obstet. Gynaecol. Res., 2015, 41,

162.

[30] Noventa M., Gizzo S., Conte L., Dalla Toffola A., Litta P., Saccardi

C.: “Fertility sparing surgery in young women affected by endome-

trial stromal sarcoma: an oncologic dilemma or a reliable option? re-

view of literature starting from a peculiar case”. Onco. Targets Ther.,
2015, 8, 29.

[31] Zhan R., Wen H., Gao X., Yin L.: “Successful term pregnancy after

laparoscopic surgery of low grade endometrial stromal sarcoma”.

Chin. Med. J. (Engl.), 2014, 127, 391.

[32] Jin Y., Li Y., Deng C.Y., Tian Q.J., Chen H., Pan L.Y.: “Fertility-

sparing treatment of low-grade endometrial stromal sarcoma”. Int. J.
Clin. Exp. Med., 2015, 8, 5818.

[33] Laurelli G., Falcone F., Scaffa C., Messalli E.M., Del Giudice M.,

Losito S., et al.: “Fertility-sparing management of low-grade en-

dometrial stromal sarcoma: analysis of an institutional series and re-

view of the literature”. Eur. J. Obstet. Gynecol. Reprod. Biol., 2015,

195, 61.

[34] Xie W., Cao D., Yang J., Jiang X., Shen K., Pan L., et al.: “Fertility-

sparing surgery for patients with low-grade endometrial stromal sar-

coma”. Oncotarget, 2017, 8, 10602.

Corresponding Author:

YUSUF AYTAC TOHMA, M.D.

Başkent University

Department of Obstetrics and Gynecology

Ankara (Turkey)

e-mail: aytactohma@hotmail.com




