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Abstract

This report describes the late recurrence of an unusual ovarian neo-
plasm namely sex cord stromal tumor with annular tubules (SC-
TAT). This tumor was detected in a non-Peutz-Jeghers syndrome 
(PJS) female patient aging 54-years after 9 years of primary surgery. 
The patient undergone pelvic ultrasonography and MRI followed 
by laparotomy for frozen section. Total abdominal hysterectomy 
and bilateral salpingo-oophorectomy were performed. Microscopic 
examination revealed diagnostic features of SCTAT. A review of 
the literature reporting the clinico-pathologic features, differential 
diagnosis and the biologic behavior of SCTAT in patients with and 
without PJS is presented. In addition immunohistochemical profile 
was assessed for sex cord tumor markers. This report highlights the 
importance of considering the pathological features and behavior 
of SCTAT during the diagnosis and management of patients with 
ovarian neoplasia.
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Introduction

Sex cord tumor with annular tubules (SCTAT) is an unusual 
variant of ovarian neoplasms, first described by Scully in 
1970 [1]. About one third of SCTATs are Peutz-Jeghers (PJS) 
syndrome associated and the remainder is sporadic. SCTATs 
have been reported in patients ranging in age from 4 to 76 

years [2]. Controversy exists whether these tumors are re-
lated to Sertoli cell or granulosa cell tumors [3]. Because of 
its unique features, SCTAT was suggested to be placed in a 
separate category [1]; therefore, the World Health Organiza-
tion included it in the category of mixed/unclassified cell-
type sex cord-stromal cell tumors [4]. SCTAT may induce 
isosexual precocity, menstrual irregularities or postmeno-
pausal bleeding [2, 5]. PJS associated tumors are almost 
benign, bilateral, multifocal, calcified, very small (less than 
3 cm) or even discovered accidentally. In contrast, sporadic 
SCTATs are unilateral and large and may have a malignant 
behavior [6, 7].

This report describes an exceptional case of recurrent 
non-Peutz-Jeghers syndrome associated ovarian SCTAT 
arising in a 54-year-old woman after 9 years of primary sur-
gery emphasizing its clinical, radiological and histo-patho-
logical features with its differential diagnosis and immuno-
histochemical profile.

 
Case Report

   
A 54-year-old woman presented with irregular vaginal bleed-
ing and a palpable pelvi-abdominal mass. The patient had 
history of previous excision of a pelvic mass since 9 years 
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Figure 1. MRI of the pelvis, axial section demonstrating a 
mid and right pelvic irregular mixed cystic and solid mass of 
heterogeneous signal intensity.
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diagnosed as “adult granulosa cell tumor without atypia or 
mitotic activity”. Subsequently, the patient did not receive 
chemo or radiotherapy. After clinical examination, no di-
agnostic clinical features of Peutz-Jeghers Syndrome were 
detected (for example, gastrointestinal polyps with melanin 
spots on the oral mucosa, lips, and skin).

Radiological examination

Pelvic ultrasoography demonstrated a solid and cystic mass 
occupying the region of the right ovary, with minimal free 
ascites. The mass was suspicious of malignancy. Pelvic MRI 
(Fig. 1) was performed and revealed an irregular mixed cys-
tic and solid mass of heterogeneous signal intensity involv-
ing the mid and right pelvis with multiple hemorrhagic com-
ponents and minimal surrounding fluid reaction.

Operative procedure

The patient was subjected laparotomy for frozen section 
and pathological diagnosis, then, total abdominal hysterec-
tomy and bilateral salpingo-oophorectomy were performed. 
At surgery, the tumor tissue was adherent to adjacent pelvic 
structures and could not be completely excised.

Macroscopic examination

On gross pathological examination, the right ovary was to-
tally replaced by an irregular mass, firm in consistency mea-
suring nearly 14 × 9 × 7.5 cm. Cut section showed tan yellow 
surface with small cystic areas ranging in diameter from 0.2 

to 1.5 cm. and foci of hemorrhage and necrosis. Residual 
normal ovarian tissue was not identified. The uterus, cervix, 
fallopian tubes and the left ovary appeared normal.

Microscopic examination

The resection specimen was processed routinely and histo-
pathology sections were prepared and stained with hema-
toxylin and eosin (H&E). Histologically, the right ovarian 
mass was completely formed of tumor having the typical cy-
toarchitectural features of SCTAT. Simple and complex an-
nular tubules of various sizes were revolving around central 
hyaline cores of basement membrane-like material. Tumor 
cells were columnar with eosinophilic to pale cytoplasm and 
round nuclei. The nuclei were arranged in an antipodal fash-
ion around both the central core and the periphery of indi-
vidual tubules. Tumor cells showed minimal atypia and no 
mitosis (Fig. 2a, b). In addition, there were few foci of more 
elongated tubule-like structures simulating Sertoli cell tumor 
(Fig. 2c) and a microscopic focus of cells arranged in a dif-
fuse pattern resembling granulosa cell tumor and microcysts 
(Fig. 2b). Furthermore, review of the original histologic 
slides revealed the same microscopic findings with the pre-
dominance of granulosa cell tumor-like foci. The left ovary 
did not show tumor deposits. The uterine cervix was free of 
both squamous and glandular neoplasia. The endometrium 
had a disordered proliferative pattern.

Immunohistochemistry

In order to assess the immunohistochemical profile, formalin 

Figure 2. Ovarian sex cord tumor with annular tubules in non- Peutz-Jeghers syndrome patient. It shows simple and com-
plex tubules and the typical antipodal arrangement of tumor cells, which encircle hyaline basement membrane-like material. 
Foci simulating Sertoli cell tumor (c). Strong diffuse immunohistochemical staining for Wilms’ tumor-1(d), calretinin (e), and 
inhibin-α (f).
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fixed paraffin embedded tumor sections were stained for the 
followings: Wilms’ tumor-1 gene Protein (WT-1, Ab-4, and 
Clone WLM04 Lab-vision); anti-calretinin antibody (Zymed 
corporation product CMA758) and inhibin-α (Ab-1, Clone 
R1 Lab-vision). The standard avidin-biotin technique was 
applied using diaminobenzidine (DAB) for visualization and 
hematoxylin for counterstaining. Immunohistochemistry re-
vealed diffuse and strong nuclear staining of tumor cells for 
WT-1, both nuclear and cytoplasmic staining for calretinin 
and cytoplasmic staining for inhibin-α (Fig. 2d, e, f).

Discussion
  
Sex cord tumor with annular tubules (SCTAT) applies for 
a peculiar form of ovarian tumors, which caused curiosity 
about its histogenesis and differentiating potentiality [1, 2].

This report describes an unusual manifestation of an ex-
ceptional tumor, namely, the late recurrence of ovarian sex 
cord tumor with annular tubules (SCTAT) after 9 years of 
primary tumor excision in a woman aging 54 years. In lit-
erature, the reported time of first recurrence in cases of ma-
lignant SCTAT ranged from 3 months to 20 years [2, 8, 9].

Although SCTAT is capable of producing estrogen, 
progesterone and mullerian inhibiting substance, estrogenic 
manifestations were frequently reported in patients with SC-
TAT whether or not they have PJS syndrome [10]. This case 
was presented by symptoms of hyperestrinism evidenced 
microscopically by the finding of disordered proliferative 
endometrium. Adherence to pelvic structures, which was 
documented in only one previous report of malignant SC-
TAT [8], was present in our case despite the bland micro-
scopic findings, on the contrary, other case reports did not 
describe adherence to pelvic structures [2, 6, 8, 9].

Some studies proposed that SCTAT should be grouped 
with Sertoli cell tumors because of its tubular pattern, lack 
of neoplastic stromal component and the presence of the 
distinctive ultrastructural finding of Sertoli cells, Charcot-
Bottcher crystals, in some cases. In addition, all other ovar-
ian neoplasms associated with Peutz-Jegher syndrome are 
Sertoli cell tumors [8]. Others supported the closer relation 
to granulosa cell tumors based on focal merging of histologic 
patterns and similar ultrastructural features [3]. Yet, there is 
some consensus that the tumor is composed of primitive cells 
of sex cord origin which have a potential for differentiating 
into either granulosa or Sertoli cells [11]. In this case, the 
histologic findings of simple and complex annular tubules 
encircling central hyaline masses were typical of SCTAT. 
Despite the presence of foci of Sertoli-like tubules, in our 
case, the primary tumor more closely resembled granulosa 
cell tumor showing a diffuse pattern of tumor cell arrange-
ment and microcysts. These findings suggest a closer rela-
tion to granulosa cell tumor. This is not surprising because 
SCTAT may contain additional histologic patterns, particu-

larly in cases in not associated with the PJS [1, 2, 10]. On 
the contrary, other study did not find neither solid nor hollow 
tubules typical of Sertoli cell tumor nor foci histologically 
resembling granulosa cell tumor observed [6].

The malignant potential of SCTAT cannot be reliably 
predicted by microscopic examination of the primary tumor 
and the reported mitotic counts ranged from rare to 7 to 10 
mitoses per 10 high power fields [2, 8, 12]. In agreement 
with that, the reported case imparted bland cellular features 
and mitosis was sparse

The differential diagnosis of SCTAT includes Brenner 
tumor, Sertoli-cell tumor, granulosa cell tumor and gynan-
droblastoma [1]. The resemblance between SCTAT and go-
nadoblastoma can be striking but they are differentiated by 
the presence of germ cell elements in the latter [13]. The 
wide differential diagnosis and the relative rarity of SCTAT 
may explain the misdiagnosis of our case as granulosa cell 
tumor in the primary resection.

Very few studies have tested immunohistochemical pro-
file of SCTAT. To approve the immunohistochemical profile 
of SCTAT, we applied the panel suggested by Deavers et al 
[14], to diagnose most sex cord stromal tumors which in-
cludes: WT-1, calretinin and inhibin-α. In this report, SCTAT 
was strongly and diffusely positive for these three markers. 
This result recapitulates other previous studies [14, 15].

In conclusion, SCTAT represents a unique entity that 
must be taken in consideration during interpretation of a case 
of ovarian neoplasia to avoid diagnostic pitfalls and ensure 
proper case management. Its unusual behavior evidenced by 
delayed recurrence despite the bland cytologic features, as 
in our case, necessitates proper and long-term patient’s fol-
low up. Yet, the diagnosis of SCTAT could be established 
on pathologic examination based on morphologic features 
of the tumor and the marker expression profile on immuno-
histochemistry.
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