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Case Report

Concurrent bilateral testicular

hamartomas and serous borderline tumors
in a patient with complete androgen insensitivity
syndrome: a case report and review of the literature
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Abstract: We report a case of complete androgen insensitivity syndrome (CAIS) accompanied by serous borderline
tumors in a 75-year-old patient. Mullerian epithelial tumors are extremely rare condition in CAIS patients with only a
few case reports. We report a case of late-diagnosed testicular feminization with hamartomas, and the first report
of serous tumor with borderline malignant potential in such cases.
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Introduction

Complete androgen insensitivity syndrome
(CAIS) is a rare condition of male pseudoher-
maphroditism in patients with XY karyotype but
with female phenotype. The risk of neoplastic
disease in CAIS patients is lower than in other
types of disorders of sex development (DSD)
[1]. However, previous reports showed few
cases of gonadal cystic lesion with Mdullerian
epithelium [2-7]. Here we present an extremely
rare case of late-diagnosed CAIS with serous
borderline tumor arising from paragonadal tis-
sue, and with concurrent bilateral testicular
hamartomas.

Case report

A 75-year-old married woman, gravidity O and
parity O, visited our outpatient department due
to enlarged left inguinal mass. According to her
medical record, she was infertile due to primary
amenorrhea and absence of uterus. Physical
examination showed a protruding mass at left
inguinal area. Further computed tomography
(CT) scan revealed bilateral multilocular mass-
es with heterogenous solid and cystic compo-
nents herniating into the canal of Nuck (Figure

1A). The left side mass was 19 cm in size, and
the right side mass was 7 cm in size. Multiple
enhancing nodules with calcification and anoth-
er cystic lesion on omentum were also identi-
fied. Serum tumor markers such as CEA (0.83
ng/mL) and CA19-9 (10.59 U/mL) were within
normal range but CA-125 (87.37 U/mL) was
elevated.

According to the above findings, ovarian cancer
with peritoneal dissemination was suspected
and a subsequent tumor eradication operation
was performed. During the operation, uterus
and bilateral fallopian tubes were not identified.
Bilateral intra-abdominal masses protruding
into inguinal canals were removed. Staging
operation was completed with bilateral gonad-
ectomy, omentectomy and lymph node dissec-
tion including bilateral pelvic, para-aortic, and
subaortic lymph nodes.

Macroscopically, the left abdominal and ingui-
nal tumor mass showed cystic and solid compo-
nents with rough surface and focally polypoid
inner lining. The bilateral gonads were multi-
nodular, firm, and tan-white in color (Figure 1B).
The majority of tumor mass was located within
pelvic cavity and the soft tissue of inguinal
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Figure 1. Bilateral inguinal tumors. A. Pelvic CT scan showed bilateral heterogeneous tumors with solid and cystic
components (white arrows). B. Gross features of left inguinal mass showed a cystic tumor of para-gonadal tissue
and tan-white, firm, and nodular gonad (arrow). C. Histologic features of para-gonadal tumor showed complex hier-
archical branching papillae with frequent psamommatous calcification (H&E 40x). D. High-power-field shows papi-
llary lining cells with cytologic atypia (H&E 200x). E. Diffuse nuclear stain for PAX8 of tumor cells (100x). F. Simple
serous cysts were seen in para-gonadal tissue (H&E 100x).

canal, only focal surface attachment to the left
gonad was seen. The right side inguinal mass
showed only little amount of polypoid tumor on
the surface of peritoneum.

Histologically, the tumor showed hierarchical,
branching papillae, lined by cuboidal to colum-
nar epithelium with only mild nuclear atypia.
Numerous psammomatous calcifications were
seen within the tumor (Figure 1C and 1D). The
tumor cells showed diffuse nuclear immunos-
taining for PAX8 (Figure 1E), supporting the
Mdllerian origin. According to the histological
features and immunoprofile, serous borderline
tumor was diagnosed. The majority of tumor
was located within the peritoneum and para-
gonadal soft tissue. Bilateral gonads were not
directly involved. Serous borderline tumor aris-
ing from para-gonadal tissue was the patholog-
ic diagnosis. The omental cystic lesion showed
the same histologic feature of serous border-
line tumor. Histologic examination of pelvic,
para-aortic, and subaortic lymph nodes showed
extensive calcification without tumor involve-
ment. Beside serous borderline tumor, we also
found Mullerian-type cysts resembling endosal-
pingiosis in para-gonadal soft tissue (Figure
1F).
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The histologic features of bilateral gonads
showed multi-nodular architecture (Figure 2A).
Nodules of immature Sertoli cell tubules were
noted (Figure 2B). The background stroma
showed fibrotic and hyalinizing degeneration.
Foci of ovarian-type stroma and clusters of
Leydig cells were also identified (Figure 2C and
2D), and these findings were supported by
immunostains of calretinin, o-inhibin, and
Melan-A (Figure 2E and 2F).

Further cytogenetic study was performed and
showed 46XY at 5 metaphases (Figure 3). With
the histologic features, cytogenetic study, and
the normal female external appearance and
external genitalia, complete androgen insensi-
tivity syndrome (CAIS) with bilateral testicular
feminization and hamartomas was diagnosed.

Discussion

Androgen insensitivity syndrome (AIS) is a rare
disease, but it is the most common cause of
male pseudohermaphroditism with estimated
incidence about 1/20000 [8, 9]. AlS can be fur-
ther classified into complete AIS (CAIS), partial
AIS (PAIS), and mild AIS (MAIS), according to the
degree of genital masculinization. The hallmark
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Figure 2. Bilateral gonads. A. Low maghnification field showed a multinodular testicular hamartoma. Hyalinizing
degeneration was focally seen (H&E 40x). B. The nodules were mainly composed of compact Sertoli cell tubules.
Spermatogenesis was absent (H&E 200x). C. Ovarian-type stroma was occasionally seen (H&E 100x). D. Cluster of
Leydig cell aggregates was identified (H&E 200x). E. Both Sertoli cell tubules and stromal Leydig cells were stained
with calretinin (200x). F. Stromal Leydig cells were positive for Melan-A (200x).
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Figure 3. Cytogenetic study of cultured blood lymphocytes showed karyotype 46XY at 5 metaphases.

of genetic abnormality is the defect of the patients have normal female external genitalia
androgen receptor gene [10]. In CAIS, the but the internal genital organs are absent due
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to the anti-Mdllerian hormone (AMH). Their
gonads are present as testes rather than
ovaries.

Gonadal neoplasms are the main concern in
CAIS patients, especially malignant germ cell
tumors. The risk of neoplastic development
was considered high previously [11, 12], but
recent reports suggest only small number of
cases developed malignant germ cell tumors or
precursor lesions [13-15]. Prophylactic orchiec-
tomy is the historical standard procedure in
CAIS patients, but the timing of surgery is
remained controversial. Recently, preservation
of gonads with close monitor has become an
optional strategy [16]. Besides germ cell
tumors, Rutgers and Scully reported the testic-
ular feminization features such as hamartoma-
tous nodules (hamartomas) and Sertoli cell
adenoma in CAIS patients [15]. In our case,
multi-nodular compact Sertoli cell tubules,
ovarian stroma, and stromal Leydig cells hyper-
plasia were consistent with the features of
hamartoma. We are also in agreement with the
previous theory that testicular hamartomas in
CAIS are not truly neoplastic, but rather than a
malformative process [17].

Due to the effect of existing AMH, Millerian
structures, including fallopian tubes, uterus,
and upper portion of vagina are regressed in
most patients. However, the Miullerian rem-
nants can still be found in CAIS patients [17],
such as in the present case. Several previous
reports of gonadal cysts or serous cystadeno-
ma suggest Mullerian remnants may be the ori-
gin of these cystic lesions. The age distribution
of serous cysts is wide, but they mainly occur in
post-pubertal age (18 to 78 years old) [2-7]. The
prevalence rate of Millerian cysts or tumors is
difficult to evaluate due to the rarity of disease
and frequent prophylactic orchiectomy at young
age. In our case, we report the first case of
serous tumor with borderline malignant poten-
tial, which has not been reported previously.
Simple serous cystic component is also identi-
fied adjacent to serous borderline tumor, sug-
gesting the potential of tumorigenesis and
malignant transformation from Mullerian rem-
nants in CAIS patients.

In conclusion, we present a CAIS patient with
concurrent bilateral testicular hamartomas and
serous borderline tumor. Mullerian remnants
may be the origin of para-gonadal cysts.
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Although extremely rare, neoplastic growth and
even malignant transformation can occur in
these patients and clinicians should be aware
of this.
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