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Introduction

Sex cord tumor with annular tubules (SCTAT) is an 
uncommon and distinctive type of ovarian sex cord-
stromal tumor, accounting for fewer than 1% of all sex 
cord-stromal tumors (1,2). These tumors occur more in 
women of childbearing age and are often associated with 
Peutz-Jeghers syndrome (PJS) (3). To the best of our 
knowledge, only 1 case with imaging features of SCTAT 
and multilocular cystic mass was reported, and this was in 
1995 (4). Here, we report a case with the imaging findings 
of a solid SCTAT without PJS.

Case presentation

A 66-year-old female visited Taiyuan Center Hospital 
of Shanxi Medical University complaining of recurrent 
postmenopausal vaginal bleeding for about 5 months. 
Natural pausimenia had occurred 8 years prior. Five 
months prior, she had discovered a small irregular vaginal 
brown hemorrhage with no obvious inducement that lasted 
for more than 10 days, but there was no abdominal pain 
or fever. After an interval of more than 10 days, vaginal 
bleeding occurred again. The hemorrhage was dark red 
and lasted for 4 months at which time she visited our clinic. 
Pelvic ultrasonography detected a hypoechoic mass in the 
left adnexal area with heterogeneous thickening of the 
endometrium (Figure 1). She was admitted to the hospital 

for further diagnosis and therapy. The patient was is poor 
spirits, but had a normal appetite, normal urine and stool, 
and no obvious weight loss.

In the physical examination, the unobstructed vagina 
appeared stained by dark red blood. The uterus was 
enlarged with normal mobility without tenderness. No 
obvious abnormality was found in the adnexal area, no 
abnormality was found in the genital organ or regarding 
any secondary sexual characteristics, and no pigmentation of 
the skin or mucosa was found. Laboratory test results were 
as follows: estradiol (E2) was 197.65 pg/mL, progesterone 
(P) was 1.38 ng/mL, and hemoglobin (HGB) was 86 g/L;  
meanwhile, serum carbohydrate antigen 125 (CA125), 
carbohydrate antigen 199 (CA199), and carcinoembryonic 
antigen (CEA) were normal (Table 1).

A plane computed tomography (CT) scan showed a mass 
of soft tissue in the left adnexal area, about 6.0 cm × 3.8 cm 
× 5.7 cm in size. CT attenuation values of the mass were 
inhomogeneous, and the range was 7–40 HU. The boundary 
of the mass was clear and tightly adjacent to the posterior 
wall of the uterus (Figure 2). Magnetic resonance imaging 
(MRI) showed a well-defined mass about 6.0 cm × 3.9 cm × 
5.8 cm in size in the left adnexal area. The signal intensity 
(SI) of the mass was similar to that of the myometrium in 
T1-weighted imaging (T1WI) and slightly hyperintense 
in T2WI compared to that of the myometrium. There 
was a slightly lower SI in T1WI and higher SI in T2WI 
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in the areas of the mass. Diffusion-weighted imaging 
(DWI) showed diffusion restriction with hyperintensity 
with b value =800 s/mm2, and the apparent diffusion 
coefficient (ADC) value was about 0.78×10−3 mm2/s.  
There was no diffusion restriction found in the area of 

the mass with higher SI on T2WI. Gadolinium diamine  
(0.2 mL/kg) was injected through the elbow vein at a 
flow rate of 2 mL/s. The mass was progressively and 
inhomogeneously enhanced, and the enhancement degree 
in the delayed phase was significantly lower than that of 
the myometrium (Figure 3). There was no cervical mass 
or pelvic effusion found. Concerning the overall clinical 
impression, for the solid mass occupying the left adnexal 
area, ovarian sex cord-stromal tumor was considered.

In terms of surgery, hysteroscopy and segmental 
curettage were performed under intravenous anesthesia. 
Endometrial hyperplasia was diagnosed via pathology. 
Under laparoscopy, the mass, bilateral adnexa, and uterus 
were resected, and pelvic adhesiolysis was conducted under 
general anesthesia. The mass was solid, smooth on its 
surface, hard in texture, and grayish white in color. The 
patient recovered after this surgery without any related 
complications.

Pathological findings included a grayish red tissue about 
7.5 cm × 5 cm × 5 cm in size that was smooth on its surface; 
gray, red, and light-yellow in color on the sectional view; 
and slightly brittle in gross appearance. Microscopically, 
the tumor cells were arrayed in circular tubules, and mild-
red staining substances appeared in the lumen. The cells 
were oval, eosinophilic, and mild heteromorphic; cell nuclei 
were enlarged; and nuclear grooves were apparent. There 
were 4–5 mitotic figures per 10 high-power fields (Figure 4). 
The immunohistochemistry showed cytokeratin (CK; +), 
vimentin (+), Wilms’ tumour-1 ( WT-1, +), α-inhibin (+), 
calretinin (+), MelanA (partially weak +), CD99 (+), CD56 
(+), progesterone receptors (PR; −), CK7 (−), epithelial 
membrane antigen (EMA; −), estrogen receptor (ER; −), 

Figure 1 Pelvic ultrasonography detected a well-defined hypoechoic mass (white arrowhead) with blood flow signals (white arrow) visible in 
the left adnexal area.

Table 1 Summary of laboratory findings 

Variables Our patient’s value Reference range

WBC (×109/L) 6.16 3.5–9.5

RBC (×1012/L) 3.74 3.7–5.1

PLT (×109/L) 179 125–350

HGB (g/L) 86 115–150

PRL (ng/mL) 22.41 3–21

FSH (mIU/mL) 0.18 14–76

LH (mIU/mL) 0.65 15.9–54

T (ng/dL) 76.98 14–76

E2 (pg/mL) 197.65 0–32.2

P (ng/mL) 1.38 0–0.73

CA125 (U/mL) 9.36 <34

CA199 (U/mL) 8.09 <35

CEA (ng/mL) 0.66 0–5

AFP (ng/mL) 1.16 0–10

WBC, white blood cell count; RBC, red blood cell count; PLT, 
platelet count; HGB, hemoglobin; PRL, prolactin; FSH, follicle-
stimulating hormone; LH, luteinizing hormone; T, testosterone; E2, 
estradiol; P, progesterone; CA125, serum carbohydrate antigen 
125; CA199, carbohydrate antigen 199; CEA, carcinoembryonic 
antigen; AFP, alpha fetoprotein.
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chromogranin A (CgA; −), CD10 (−), glypican-3 (GPC3; −),  
Sal-like protein 4 (SALL-4, −), and Ki-67 (+10%). The 
pathological diagnosis was SCTAT.

For follow-up, the patient underwent ultrasonography 
after being discharged from the hospital. No recurrence or 
metastasis has yet occurred.

All procedures performed in this study were in 

accordance with the ethical standards of the institutional 
committee of Taiyuan Central Hospital and with the 
Declaration of Helsinki (as revised in 2013). Written 
informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Figure 2 A CT scan showed a well-defined mass of soft tissue in the left adnexal area (white arrowhead). CT attenuation values of the mass 
were inhomogeneous, and the range was 7–40 HU. CT, computed tomography.

Figure 3 MRI scans showed a mass in the left adnexal area (white arrow). (A) The mass was isointense on T1WI as compared to the 
myometrium, containing slightly lower SI area and (B) slight hyperintensity in T2WI with higher SI areas in it. (C) DWI showed diffusion 
restriction. (D) The tumor was progressively and inhomogeneously enhanced, and the enhancement degree in the delayed phase was lower 
than that for the myometrium. MRI, magnetic resonance imaging; T1WI, T1-weighted imaging; SI, signal intensity; T2WI, T2-weighted 
imaging; DWI, diffusion-weighted imaging.
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Discussion

SCTAT is rare and a unique subtype of ovarian sex cord-
stromal tumor. It often produces excessive estrogen and 
leads to premature puberty and irregular menstruation (5). 
The disease predominantly occurs in female patients aged 
30–40 years old, but studies have reported that the disease 
can occur in a wider age range (4–74 years old) (6,7). The 
tumor is characterized by well-defined circular epithelial 
cell nests, forming annular tubules surrounding eosinophilic 
transparent bodies. There are two different patterns of 
nests. One pattern includes closed tubules and a central 
transparent body. The other pattern includes continuous 
tubular nests revolving around multiple transparent  
bodies (1). Immunohistochemical markers are characterized 
by the positive expression of inhibin-A, calretinin, WT-1, 
CK, and vimentin, and the negative expression of cellular 
tumor antigen p53 (P53), alpha-fetoprotein (AFP), EMA, 
placental alkaline phosphatase (PLAP), laminin, and  
CD117 (3). The pathological morphology of SCTAT lies 
between that of giant cell tumor (GCT) and Sertoli cell 
tumor (SCT), and it may locally differentiate into either 
of them (8). In clinic, about one-third of SCTAT cases are 
related to PJS, which generally shows bilateral, small, and 
calcified benign tumors. However, about 20% of patients 
with SCTAT are not accompanied by PJS, and these 
patients appear with usually unilateral, single, and large 
malignant tumors (9,10). Most patients with SCTAT have 
elevated estrogen levels, menstrual disorders, precocious 
puberty, infertility, amenorrhea, and postmenopausal 
vaginal bleeding (1,2,11).

Thus far, only 1 case report has been published that 
includes the imaging features of SCTAT. According 
to limited information from clinical reports, SCTAT 

can a be cystic, cystic-solid, or solid mass. In the case 
presented in this report, the imaging feature of SCTAT 
was obviously different from that of other ovarian sex 
cord-stromal tumors, such as fibrothecoma, GCT, and 
SCT. Fibrothecoma is the most common tumor among all 
ovarian sex cord-stromal tumors, and it is solid or mainly 
solid. The imaging feature depends on the ratio of fibers 
to theca cells. MRI can distinguish different components. 
Although it is mainly composed of fibers, the tumor shows 
a significantly low SI on T2WI in the solid areas. With a 
decrease in the number of fibers and the increase in the 
number of theca cells, T2WI SI gradually increases from 
iso-low to slightly high SI. Although the tumor is mainly 
composed of theca cells, which contain rich lipids, dual-
echo chemical-shift MRI can identify lipids contained in 
the tumor (12,13). GCT has different gross pathological 
features according to different tissue types, which can be 
mainly solid to unilocular cystic or multilocular cystic (14).  
A typical feature is solid tumors with different cystic 
changes and intratumoral hemorrhage (15). Therefore, 
hyperintensity is often encountered in T1WI of GCT, 
which can be used to distinguish SCTAT. In addition, 
studies have also reported non-bleeding GCT, which can 
appear as lobulated solid masses with cysts or in a pure solid 
mass. A lobulated solid mass with cysts can be differentiated 
from SCTAT according to its lobulated profile. Pure solid 
masses can be accompanied by a decreased uterine volume 
and endometrial atrophy, as well as clinical manifestations 
of amenorrhea (14,16). SCTs are also usually solid or 
mainly solid. The solid part of the tumor shows significant 
enhancement when a contrast agent is used, which is quite 
different from what occurred in this case (17).

In the past, only 1 case of a 7-year-old girl with elevated 
estradiol and without vaginal bleeding was reported with 
imaging features; she had a multilocular cystic mass with 
a thin septa and homogeneous thickness. On enhanced 
scans, the cyst wall and septa were slightly enhanced. 
Pathological results confirmed SCTAT after left salpingo- 
oophorectomy (4). In this case, the patient was an older 
adult woman with irregular vaginal bleeding. The mass 
was solid, T2WI showed slight hyperintensity, diffusion of 
the tumor was restricted, and dynamic enhanced scanning 
showed progressive and inhomogeneous enhancement. 
The imaging feature of this tumor was a consistently solid 
mass with a clear boundary on ultrasonography, CT, and 
MRI. MRI has advantages in the evaluation of SCTAT 
by virtue of its excellent tissue contrast, multiparameter 
imaging ability, and sensitivity to lesion enhancement, and 

Figure 4 The tumor tissue was stained with hematoxylin and 
eosin. Staining revealed well-defined circular epithelial cells 
forming annular tubules of different sizes, cell nests, and a fibrous 
septum in the tumor. Scale bar: 200 μm.

200 μm
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thus it provides more detailed information as compared to 
ultrasonography or CT.

A few limitations to this report should be discussed. Thus 
far, only a single report of the imaging features of SCTAT 
has been published, the details of which differ from those of 
this case. It is thus difficult to draw a conclusion concerning 
the imaging features of SCTAT. However, this case provides 
new information for the radiological diagnosis of SCTAT 
which may inform the preoperative differential diagnosis of 
SCTAT in older adult women.
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