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Abstract: Objective: To compare the clinicopathological features, diagnosis, treatment, and prognosis of two types 
of uterine sex cord-like tumors. Methods: The clinicopathological features of four uterine tumors resembling ovar-
ian sex cord tumors (UTROSCTs) and two endometrial stromal tumors with sex cord-like elements (ESTSCLEs) were 
analyzed retrospectively. Results: All patients were premenopausal women. The most common clinical presentation 
was vaginal bleeding (four cases). Total hysterectomy with or without bilateral adnexectomy was the most common 
treatment pattern (five cases). A patient with UTROSCTs, presenting with recurrence 10 months after transvaginal 
submucous myomectomy, underwent a total hysterectomy (case 2). All tumors were polypoid or intramural masses, 
usually located in the uterine fundus or submucosa. The majority of UTROSCTs were positive for cytokeratin (4/4 
cases), one was positive for Wilms tumor protein, and of two cases with smooth muscle actin immunoreactivity, two 
were positive for desmin. UTROSCTs were positive for two or more sex cord markers, whereas sex cord markers were 
less frequently detected in ESTSCLEs. CD10 was variably positive in two UTROSCT patients and strongly positive in 
all ESTSCLE patients. Three UTROSCTs and one ESTSCLE were positive for both estrogen and progesterone recep-
tors. All patients with UTROSCTs were alive without evidence of recurrence. One patient with ESTSCLEs underwent 
postoperative chemotherapy after total vaginal hysterectomy but developed recurrence at the vaginal stump (case 
5). The other patient with ESTSCLEs was lost to follow-up. Conclusion: These UTROSCTs are polymorphic neoplasms 
with true sex cord differentiation and uncertain malignant potential, which possess a distinct biology from ESTSCLEs.
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Introduction

Uterine tumors with sex cord-like differentia-
tion were first described in 1945 by Morehead 
and Bowman [1]. Subsequently, in 1976, 
Clement and Scully classified these neoplasms 
into two groups depending on their clinical and 
histopathological features: Group I, endometri-
al stromal tumors with sex cord-like elements 
(ESTSCLEs); and Group II, uterine tumors re 
sembling ovarian sex cord tumors (UTROSCTs) 
[2]. ESTSCLEs are predominantly made up of 
endometrial stromal cells alongside focal sex 
cord differentiation, with sex cord-like aggre-
gates comprising < 50% of the mass. UTROSCTs 
are composed mainly or exclusively of a sex 

cord-like component. The current World Health 
Organization classification defines UTROSCTs 
as miscellaneous tumors, whereas ESTSCLEs 
are characterized as similar to low-grade endo-
metrial stromal sarcoma. UTROSCTs have been 
considered rare neoplasms of uncertain malig-
nancy with polyphenotypic immunohistochemi-
cal expression, although they typically exhibit 
benign behavior. In most instances, UTROSCTs 
are discovered only after hysterectomy or polyp-
ectomy. Furthermore, current literature focuses 
mainly on the pathologic features and diagno-
sis of UTROSCTs, and there is scant information 
available on the clinical characteristics and out-
comes of UTROSCTs. In this study, we present 
the clinical features, immunophenotypic char-
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Table 1. Clinical summary and pathology features of UTROSCT (cases 1-4) and ESTSCLE (cases 5-6)

Case Age Presentation Surgery Gross Cervical 
involvement

Extra-uterine 
spread

Lymphovascu-
lar invasion

Adjuvant 
treatment Patient outcome

1 49 Asymptomatic TAH 6.3 cm, Intramural, solid 
mass No No No None NED 7 years

2 50 Abnormal menstruation Transvaginal submu-
cous myomectomy

4.5 cm, Uterine isthmus mass 
protruding through cervical os Yes No No None Recurrent 10 months, 

TAH, NED 5 years
3 47 Abnormal menstruation TCRM, subsequent 

TAH 3 cm, Polypoid submucous No No No None NED 6 months

4 35 Abnormal menstruation Myomectomy, sub-
sequent TAH

10.2 cm, Intramural, solid-cys-
tic mass, Infiltrative margins No No No None NED 3 months

5 44 Abnormal menstruation TVH 5.8 cm, Polypoid submucous 
mass No No No Chemotherapy Recurrent 4 years

6 46 Incidental TAH+BSO 4 cm, Intramural solid mass No No No Not known Lost to follow-up
TAH: total abdominal hysterectomy; TCRM: transcervical resection myoma; TVH: total vaginal hysterectomy; BSO: bilateral salpingo-oophorectomy; NED: no evidence of disease.
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acteristics, treatment, and patient outcome of 
four cases of UTROSCTs and two cases of 
ESTSCLEs.

Materials and methods

Four UTROSCT and two ESTSCLE samples col-
lected between January 2007 and August 2014 
were retrieved from the Tianjin Central Hospital 
of Gynecology & Obstetrics in China. The speci-
mens of the uterine lesions were fixed in 10% 
formalin and embedded in paraffin. Several 
4-micrometer-thick sections were cut from 
each paraffin block and were stained with 
hematoxylin and eosin. Immunohistochemical 
staining for cytokeratin, Wilms tumor protein 
(WT-1), smooth muscle actin (SMA), desmin, 
calretinin, inhibin, CD99, CD10, estrogen recep-
tor (ER), and progesterone receptor (PR) was 
conducted. The macroscopic and microscopic 
features of the specimens were retrospectively 
reviewed by pathologists. All procedures were 
conducted in accordance with the Declaration 
of Helsinki. 

Results

The clinical summary of all six cases is present-
ed in Table 1. All patients were premenopausal 
women. The mean patient age was 45 years 
(range, 35-50 years). The most common clinical 
presentation was vaginal bleeding (four cases). 
One tumor was incidentally discovered on rou-
tine gynecologic examination (case 1). Another 
tumor was incidentally diagnosed in a patient 
who underwent hysterectomy for cervical in- 
traepithelial neoplasia (case 6). A bimanual 
examination revealed that all patients had an 
enlarged uterus or a palpable mass. All intra-
uterine masses were detected by using pelvic 
ultrasonography. The dilation and curettage of 
all patients with UTROSCTs proceeded without 
incident. Dilation and curettage was not per-
formed in the patients with ESTSCLEs. Total 
hysterectomy with or without bilateral adnexec-
tomy was the most common treatment pattern 
(four cases). A 47-year-old woman underwent 
resectoscopic hysteroscopy because of the 
assumption of a polyp measuring approximate-

Figure 1. UTROSCTs. Tumor cells in the form of anastomosing cords pattern (A, H&E, 100×). The tumor cells showed 
immunoreactivity for CK (B, 100×), WT-1 (C, 100×), calretinin (D, 100×).
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ly 3 cm in diameter. The final histological diag-
nosis was UTROSCT, and a subsequent total 
abdominal hysterectomy was performed. A 
patient with UTROSCT, presenting with recur-
rence 10 months after a transvaginal submu-
cous myomectomy, underwent a total hysterec-
tomy (case 2). One patient with ESTSCLEs who 
underwent postoperative chemotherapy after a 
total vaginal hysterectomy developed recur-
rence at the vaginal stump (case 5). All four 
patients with UTROSCTs and one patient with 
ESTSCLEs were alive without evidence of dis-
ease. The other patient with ESTSCLEs was 
subsequently lost to follow-up (case 6).

The pathological features of all six cases are 
presented in Table 1. All tumors were polypoid 
or intramural masses, usually located in the 
uterine fundus or submucosa, with a mean 
tumor size of 5.6 cm (range, 3-10.2 cm). 
Infiltrative margins were noted in one patient 
with UTROSCTs (case 4). Evidence of cervical 
spread was present in one patient with 
UTROSCTs (case 2). Evidence of extra-uterine 
spread and lymphovascular invasion was not 
apparent in all patients.

Hematoxylin and eosin staining and immuno-
histochemical findings are presented in Figure 
1A and Table 2. The majority of UTROSCTs were 
cytokeratin positive (4/4 cases, Figure 1B), one 
was positive for WT-1 (Figure 1C), and of the 
two cases with SMA immunoreactivity, both 
were also positive for desmin. All tumors were 
positive for sex cord markers: calretinin (2/6 
cases, Figure 1D), inhibin (3/6 cases), CD99 
(6/6 cases). Each UTROSCT case was positive 

for two or more sex cord markers, whereas sex 
cord markers were less frequently detected in 
ESTSCLEs. Immunohistochemical staining for 
CD99 was positive in ESTSCLE cases, albeit at 
a lower intensity compared with UTROSCT 
cases. CD10 was variably positive in two pa- 
tients with UTROSCTs and strongly positive in 
those with ESTSCLEs. Three UTROSCTs and 
one ESTSCLE were positive for both ER and PR.

Discussion

Uterine tumors with sex cord-like differentiation 
are classically considered a disease of peri-
menopausal and postmenopausal women. For 
presenting symptoms, postmenopausal vaginal 
bleeding and abnormal menstruation are the 
two most common symptoms, followed by pel-
vic pain [3, 4]. Most patients have an enlarged 
uterus or a palpable mass ascribed to the pres-
ence of an endometrial polyp or sometimes 
leiomyomas [5, 6]. There are no significant 
diagnostic features on medical imaging. In our 
study, all patients were premenopausal women. 
Four patients had abnormal menstruation. 
None of the patients presented with pelvic pain 
possibly because of slow tumor growth. All 
tumors were intramural, submucosal, or polyp-
oid, intracavitary masses.

ESTSCLEs are characterized by a background 
of typical endometrial stromal nodules or endo-
metrial stromal sarcomas with focal sex cord-
like areas, which, in contrast are predominant 
in UTROSCTs [7]. UTROSCTs are rare neoplasms 
of unknown etiology, which are relatively newly 
identified tumors, with only 67 cases having 
been reported in the international literature [8]. 
Some authors assume that UTROSCTs belong 
among the ESTSCLE tumors, with only an 
enhanced presence of sex cord-like elements 
[9, 10], while others proposes that they are a 
distinct tumor category [7, 11]. A genetic study 
by Staats et al. demonstrated that a JAZF1-
SUZ12 gene fusion was detectable in ESTS- 
CLEs, but not in UTROSCTs, suggesting that 
UTROSCTs most likely represents a distinct 
neoplasm unrelated to ESTSCLEs and endome-
trial stromal tumors [12]. On macroscopic 
examination, UTROSCT neoplasms are usually 
located in the uterine fundus and the endome-
trial cavity, but have also been detected in the 
cervix [13]. They have a well-defined or slightly 
irregular margin, average diameter of 6 cm, yel-
low or tan color, with a variably soft to firm con-

Table 2. Immunohistochemical findings of 
UTROSCT (cases 1-4) and ESTSCLE (cases 5-6)
Case 1 2 3 4 5 6
Cytokeratin + extensive+ + + - -
WT-1 - - + - +
SMA + + - - - focal+
desmin + - + - - -
calretinin - - + + - -
inhibin + + - focal+ - -
CD99 + + + + focal+ focal+
CD10 + focal+ - - + +
ER + - + + - +
PR + - + + - +
SMA: smooth muscle actin; ER: estrogenand receptors; PR: 
progesterone receptors; -: negative; +: positive.
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sistency, and homogeneous nature, and they 
morphologically resemble ovarian sex cord 
tumors. Necrosis and hemorrhage are unusual 
in UTROSCTs [3]. Histologically they are com-
posed of ribbons, trabeculae, and small nests 
or tubules resembling granulosa or Sertoli cell 
tumors of the ovary. Rarely, Call-Exner bodies 
may be present [3]. Thirty-six percent of 
UTROSCTs have infiltrative margins but the 
presence of lymphovascular invasion is rare 
[14]. In UTROSCTs, nuclear atypia is mild to 
moderate and the mitotic index is low [15]. 
Morphological and immunohistochemical find-
ings indicate that both ESTSCLEs and 
UTROSCTs most likely arise from uterine plu-
ripotent mesenchymal cells. However, given its 
rarity, intraoperative frozen sections have limit-
ed potential for the correct diagnosis of 
UTROSCTs because many benign and malig-
nant lesions show similar histopathological pat-
terns; therefore, the diagnosis of UTROSCTs is 
usually made postoperatively per histopatho-
logical analysis. However, because of the diffi-
culties in recognizing these structures with 
hematoxylin-eosin staining, immunohistochem-
istry is necessary for a correct diagnosis [16]. 
UTROSCT cells are usually immunoreactive for 
cytokeratin and WT-1, frequently reactive for 
SMA and desmin, and commonly reactive for at 
least two markers of sex cord differentiation 
(such as inhibin, calretinin, CD99, and melan-A) 
[7]. Positive ER and PR staining is also often 
seen. ESTSCLEs are typically, but not always, 
diffusely and strongly positive for CD10, often 
positive for SMA, and occasionally positive for 
desmin. They are also typical positive for ER, 
PR and WT-1, but less frequently shows immu-
noreactivity for markers of sex cord differentia-
tion. Immunohistochemical analysis in this 
instance can be useful because inhibin is posi-
tive in UTROSCTs, but is absent in pure low-
grade endometrial stromal sarcoma and only 
focally positive in ESTSCLEs [17]. In our study, it 
was possible to distinguish UTROSCTs and 
ESTSCLEs based on immunohistochemical mar- 
ker expression, sex-cord marker expression, 
and the infiltrative pattern of UTROSCTs. 

UTROSCTs are associated with less aggressive 
tumor behavior when compared with ESTSCLEs, 
and given the fact that UTROSCTs are rare 
tumors, there are no mandatory guidelines as 
to how radical surgical therapy should be. The 
majority of patients in the current study eventu-
ally underwent hysterectomy with or without 

bilateral salpingo-oophorectomy, which is gen-
erally performed in these cases. However, in a 
study by Blake et al, there was no disease-free 
survival benefit between patients that under-
went a total abdominal hysterectomy alone or 
in combination with an adnexectomy [4], sug-
gesting that the decision to remove adnexa 
should be made based on the clinical situation 
and by informed patient decision. In general, 
younger patients are less likely to undergo a 
total hysterectomy with bilateral salpingo-
oophorectomy when compared with older 
patients [4]. However, owing to the uncertain 
malignant potential of UTROSCTs and the scar-
city of available data, while a fertility-sparing 
surgery in young patients could seem safe, the 
risk of possible recurrence could be higher, pre-
cipitating the need for close follow-up [6, 18-20, 
3]. To date, there are no recommendations for 
chemotherapy or radiotherapy. In our study, 
because of none of the patients planned to 
have children in the future, all patients with 
UTROSCTs underwent a total hysterectomy, 
none of the patients underwent chemotherapy. 

UTROSCTs, while less aggressive than ESTS- 
CLEs, have been known to metastasize or recur. 
The first case of metastasis was noted in the 
five-year follow-up of an 86-year-old patient 
who presented with two epiploic metastases of 
UTROSCTs during a total abdominal hysterec-
tomy with bilateral salpingo-oophorectomy [21]. 
In addition, a 68-year-old patient with UTROSCTs 
who underwent complete excision with hyster-
ectomy developed metastasis to the small 
bowel four years later [22]. Another case des- 
cribed a young woman with UTROSCTs, who 
presented with multiple metastatic lesions in 
the peritoneal omentum, subcutaneous tissue, 
and lymph nodes three years after a hysterec-
tomy [23]. More recently, three cases of meta-
static UTROSCTs have been described includ-
ing pelvic lymph node metastasis [24, 25] and 
epiploic appendix metastasis [25]. In our study, 
none of the patients with UTROSCTs showed 
signs of recurrence after surgery. There may be 
have some limitations to the current study, 
such as the small number of samples, short 
follow-up time and the loss of one patients to 
follow-up, making it difficult to predict out- 
come.

In summary, UTROSCTs are rare neoplasms, 
which have a distinct clinical outcome and 
pathological features when compared with EST- 
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SCLEs. However, there is little data available to 
guide clinical management. UTROSCTs are 
tumors with low malignant potential that have 
been shown to recur in rare cases; however, to 
our knowledge no deaths have been reported 
in relation to UTROSCTs. An infiltrative border, 
vascular invasion, frequent mitotic figures, 
serosal rupture, stromal predominance, and 
cytologic atypia are associated with UTROSCT 
recurrence. Further studies are needed to 
understand the malignant potential of UTRO- 
SCTs.
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