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CASE REPORT

Swyer syndrome with malignant germ cell 
tumor: a case report
Soha Talaat Hamed and MennatAllah Mohamed Hanafy*   

Abstract 

Background:  Swyer syndrome (Pure gonadal dysgenesis, 46 XY) is a rare form of disorder of sexual develop-
ment. These patients presented with external female phenotype, normal Mullerian structures and streak gonads. 
Pure gonadal dysgenesis, XY patients are more likely to develop germ cell tumors due to the presence of the Y 
chromosome.

Case presentation:  A 19-year-old patient with a female external phenotype presented with primary amenorrhea. 
Clinical examination, Karyotyping, imaging, and histopathological assessment revealed Swyer syndrome. On imaging, 
a right adnexal mass with calcification was detected. Laparoscopic surgery with histopathology revealed a malignant 
germ cell tumor.

Conclusions:  Swyer syndrome represents a rare form of sexual development that necessitates a meticulous clinical, 
laboratory and radiological evaluation. Clinically, the patients have a female external phenotype with 46xy Karyotyp-
ing. Imaging, Ultrasound is the primary imaging modality Imaging and MRI helps in detection of the exact site of 
streak gonads and characterization of lesions. CT is useful in detecting calcification, which is a hallmark in the diag-
nosis of gonadoblastoma. Early diagnosis of Swyer syndrome is crucial as prophylactic gonadectomy in these cases 
reduces the risk of developing germ cell tumors.
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Background
Swyer syndrome (Pure gonadal dysgenesis, 46 XY) is a 
rare form of disorders of sexual development [1]. Swyer 
syndrome results from abnormal intrauterine sexual 
differentiation [2]. The early stages of testicular forma-
tion in intrauterine life necessitate the presence of the Y 
chromosome with several genes on it, the most impor-
tant of which is SRY (the sex-determining region of the Y 
chromosome) [3]. Swyer syndrome is usually associated 
with the mutation of these genes [3, 4]. The absence of 
the testis leads to the absence of testosterone and Anti- 
Mullerian hormone [4]. So these patients have pheno-
typically female external genitalia with internal Mullerian 
duct structures but no Wolffian duct structures (internal 

male organs). The upper part of the vagina and tubes 
are normal or reduced in size, and the uterus is small or 
rudimentary. The gonads are non-functioning dysgenetic 
streaks [2].

Pure gonadal dysgenesis, XY patients show an 
increased incidence of germ cell tumors due to the pres-
ence of the Y chromosome. The most frequent of these 
germ cell tumors are gonadoblastoma and Dysgermi-
noma [5].

It is a challenge to diagnose Swyer syndrome due to 
complex clinical, laboratory and imaging findings. How-
ever, early diagnosis and proper management would 
diminish the risk of developing germ cell tumors.

We diagnosed a rare case of pure gonadal dysgenesis 
XY (Swyer syndrome) with a malignant germ cell tumor.
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Case presentation
In January 2020, we report a 19-year-old patient with a 
female external phenotype presented to us with primary 
amenorrhea. No significant family history was present. 
No history of abdominal pain, diarrhea, constipation 
or urinary symptoms. On clinical examination, she was 
about 168  cm in height and 67  kg with female external 
genitalia and small breasts. Axillary and pubic hair was 
sparse. No palpable masses could be appreciated.

Pelvic ultrasound revealed a small infantile uterus 
measuring about 4.4 × 1.2  cm with non-visualized 
ovaries, yet a right adnexal solid complex mass was 
noted. This right adnexal solid lesion measured about 
6.5 × 3.5  cm in maximum dimensions seen abutting the 
urinary bladder. The right adnexal lesion had two insepa-
rable parts; the superior one elicited mixed echogenicity 
mainly isoechoic with peripheral hyperechoic foci, likely 

representing calcifications and the inferior one appeared 
hypoechoic with posterior shadowing. On color Doppler, 
there was increased vascularity within the right adnexal 
lesion as shown in Fig. 1.

Pelvic MRI examination confirmed the presence of an 
infantile uterus with a right adnexal lesion indenting the 
urinary bladder and rectum but no evidence of invasion. 
This right adnexal lesion had two inseparable parts; the 
anterosuperior one elicited isointense signal in T1 and 
T2 and the posteroinferior one elicited hypointense sig-
nal in all pulse sequences as shown in Fig. 2. There was 
no evidence of lymphadenopathy.

Complementary non-contrast CT confirmed the pres-
ence of a densely calcified portion of the right adnexal 
lesion. While the rest of the right adnexal lesion appeared 
to have soft-tissue attenuation with incomplete marginal 
calcifications as shown in Fig. 3.

Fig. 1  Pelvic ultrasound revealed an infantile uterus (blue arrow) (a) with a right adnexal solid lesion showing apparently two parts; the superior 
one (red arrow) elicited mixed echogenicity mainly isoechoic and the inferior one (yellow arrow) was hypoechoic with posterior shadowing (b, c). It 
displayed increased vascularity on color Doppler (d)
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Fig. 2  Pelvic MRI examination confirmed the presence of an infantile uterus(blue arrow) (a) with a right adnexal lesion that showed two parts; the 
anterosuperior part (red arrow) elicited isointense signal in T1 and T2 and the posteroinferior one (yellow arrow) elicited hypointense signal in all 
pulse sequences (b, c, d)

Fig. 3  Complementary CT confirmed the presence of a right adnexal calcified part (yellow arrow). The anterosuperior part of the right adnexal 
lesion appeared to have soft-tissue attenuation with faint incomplete marginal calcifications (red arrow)
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Karyotyping revealed a genotype 46, XY as shown in 
Fig.  4. Low testosterone levels were discovered during 
laboratory investigation.

Laparoscopic excision of the right adnexal lesion and 
histopathology assessment revealed malignant germ cell 
tumor dysgerminoma complicating gonadoblastoma.

Discussion
Swyer syndrome (pure gonadal dysgenesis, XY) rep-
resents a rare form of disorder of sexual development 
that was first described by Jim Swyer in 1955 [4]. It has 
an incidence of about 1:80,000 [2]. The etiology of Swyer 
syndrome is thought to be due to genetic mutation of 
genes required for testicular formation. It is usually 
caused by a mutation in the SRY gene due to deletion in 
the DNA-binding region of the SRY gene. But it may be 
due to mutation in other genes that leads to inhibition of 
SRY function or mutation of SRY function [6, 7].

Swyer syndrome is usually presented at the time of 
puberty and adolescence with primary amenorrhea. This 
syndrome is characterized by phenotypically female with 
female external genitalia, gonadal dysgenesis with bilat-
eral streak gonads and Mullerian structures (small or 
rudimentary uterus, fallopian tube, vagina). On karyo-
typing, 46XY is detected [2, 5, 8].

The differential diagnosis of Swyer syndrome (Pure 
gonadal dysgenesis, XY) includes Mayer–Rokitansky–
Küster–Hauser syndrome (XX), which is a common 
cause of primary amenorrhea [2]. This syndrome has 
an incidence of one in every 5000 live females [9]. It 
is characterized by variable degrees of Müllerian duct 
aplasia with aplasia of the vagina and a rudimentary or 
absent uterus. But on the contrary to Swyer syndrome, 
they have normal secondary sex characteristics and a 
normal female karyotype (46, XX) [9, 10].

Swyer syndrome has another differential diagno-
sis: Congenital Androgenic Insensitivity Syndrome. 
In Congenital Androgenic Insensitivity Syndrome, the 
karyotype is XY with high testosterone level. These 
patients have a female phenotype with normal, yet 
undescended testis present, absent Mullerian struc-
tures and normal breast development [4, 11]. On the 
other hand, the breasts are usually underdeveloped 
with low testosterone levels in Swyer syndrome as in 
our case.

Also, because true hermaphrodites can present with 
a female phenotype, they are a differential diagnosis for 
Swyer syndrome. True hermaphrodite patients, on the 
other hand, may have ovotestes or a combination of an 
ovary and testes [6].

Fig. 4  Karyotyping of the patient revealed male genotype 46xy
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Because of the presence of the Y chromosome, patients 
with pure gonadal dysgenesis XY are at a higher risk of 
developing germ cell neoplasms. Gonadoblastoma and 
dysgerminoma are the most common [6, 8]. As a result, 
in Swyer syndrome, bilateral prophylactic gonadectomy 
is considered to reduce the risk of developing germ cell 
neoplasm [6].

Gonadoblastoma is an uncommon germ cell-sex cord-
stromal tumor. They are associated with disorders of 
sexual development. Gonadoblastoma is a mixed germ 
cell tumor with undifferentiated cells. This makes it a 
precursor to seminoma/dysgerminoma tumors [12]. The 
gonadoblastomas are associated with dysgerminoma 
in 50–60% of cases and with other malignant germ cell 
tumors like yolk sac tumor, embryonal carcinoma, and 
choriocarcinoma in 10% of cases [13].

Dysgerminoma is a malignant tumor that arises from 
the primordial germ cells identical to testicular semi-
noma [5, 12]. Imaging findings of Dysgerminoma include 
multilobulated solid masses with prominent fibrovascu-
lar septa and speckled calcifications [5, 14].

In our case CT confirms the presence of calcifica-
tion that was suspected in the ultrasound. Raafey et  al. 
described a case of bilateral gonadoblastoma with dysger-
minoma that was manifested by bilateral adnexal lesions 
with calcifications [15].

Conclusions
Swyer syndrome represents a rare form of sexual devel-
opment that necessitates a meticulous clinical, laboratory 
and radiological evaluation. Clinically, the patients have a 
female external phenotype with 46xy Karyotyping. Imag-
ing, Ultrasound is the primary imaging modality Imag-
ing and MRI helps in detection of the exact site of streak 
gonads and characterization of lesions. CT is useful in 
detecting calcification, which is a hallmark in the diag-
nosis of gonadoblastoma. Early diagnosis of Swyer syn-
drome is crucial as prophylactic gonadectomy in these 
cases reduces the risk of developing germ cell tumors.
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