
Case Report

Swyer’s Syndrome: Discordance between Genetic and 
Biological Sex - Case report

Abstract

Swyer’s syndrome is a rare condition in which a disorder of the 
sex chromosomes produces a defective gonadogenesis with total 
absence of functional gonadal tissue, resulting in pure gonadal dys-
genesis and discordance between genetic and biological sex. The 
gonads appear as rudimentary bands and the risk of developing 
gonadal tumors is significant. The etiology is not clear: one of the 
possible causes is the absence or mutations of the SRY gene located 
on the Y chromosome. This gene is considered to be the most im-
portant, although it is known that there are other genes involved in 
the cascade of sexual differentiation.

This article reports the case of a 17-year-old female phenotype 
patient who was studied for primary amenorrhea and presented 
laboratory findings compatible with hypergonadotropic hypogonad-
ism, 46XY karyotype, who was diagnosed with Swyer Syndrome.
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Introduction

Gonadal dysgenesis encompasses a group of disorders of the 
sexual development with there is incomplete or defective for-
mation of the ovaries or testicles due to structural or numerical 
abnormalities of the sex chromosomes or to mutations in the 
genes involved in sexual development [1,2]. Gonadal dysgen-
esis can be complete or partial. 

Complete XY gonadal dysgenesis (complete failure of testic-
ular development) occurs in phenotypically female individuals 
with the absence of secondary sexual characters, usually, due 
to a mutation of the SRY gene.

At birth, these individuals present a normal female pheno-
type but nor develop secondary sexual character in puberty. 
The present amenorrhea and an increased risk of gonadal tu-
mor [3].

Clinical Case

Female patient, 17 years old, with no outstanding person-
al or family history, with primary amenorrhea. She presented 
pubarche at 15 years of age and the larche at 16 years of age. 
She has never received oral contraceptives and denies the use 

of estrogen cream. The patient doesn’t have hirsutism acne or 
galactorrhea. She had no elements of hypercortisolism, head-
ache, or visual disturbances. She didn’t present symptoms of 
thyroid dysfunction, eating disorders or stress. Physical exami-
nation highlights: weight 51,8 kg, height 161.5 cm, Body Mass 
Index (BMI) 20 kg/m², female phenotype without dysmorphia 
and sexual infantilism, Tanner Stage II breasts, Tanner stage III 
pubic hair, and female external genitalia. Presented a soft abdo-
men, depressible, painless with no palpable tumors. Diagnostic 
tests from the hormonal profile, the following stand out: very 
decreased estradiol levels, low testosterone levels, FSH and 
LH increased levels and normal prolactin and TSH levels (Table 
1). Therefore, the patients were diagnosed with hypergonad-
otropic hypogonadism. The evaluation was completed with a 
karyotype and SRY gene and a karyotype in peripheral blood 
lymphocytes that reports 46XY. No presence of SRY gene was 
detected by FISH. There was discrepancy between chromosom-
al sex and biological sex. Gynecological ultrasound did not show 
uterus or ovaries. Magnetic resonance imaging of the abdomen 
and pelvis reported the absence of uterus and ovaries and a 
hypoplastic vagina. Other structures were reported as normal.
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Hormone Foundvalue Reference interval

FSH 51,2 mU/mL 3,5- 12.5 mU/mL

LH 20,8 mU/mL 2.4- 12.6 mU/mL

Estradiol 5 pg/ mL 12,4 – 233 pg/mL

total testosterone 2,5 ng/dL 15-70 ng/dL

Prolactin 14,5 ng/mL 6-29.9 ng/mL

TSH 4,48 µUI/mL 0,27-4.20 µUI/mL

Table 1: Relevant hormone dosages in he reported clinical case.

Discussion

Gonadal dysgenesis are rare congenital disorders in which 
gonadal development is atypical and consequently the pheno-
type and karyotype are discordant [4]. In the dysgenesis there 
is defective gonad genesis, where gonadal development is ar-
rested in early stages and ovaries or testicles cannot be differ-
entiated.

Swyer ́s syndrome is characterized by the presence of undif-
ferentiated gonadal striae with total absence of functioning go-
nadal tissue in female phenotype patients with female genitalia 
hypoplastic [5].

The exact incidence is unknown but it is estimated at 
1:80,000 births [6]. It was described by first time in 1955 by G.L. 
Swyer with primary amenorrhea [7]. Most women with pure 46 
XY gonadal dysgenesis have normal physical characteristics until 
the onset of puberty where a delay in pubertal development oc-
curs [8]. They are usually tall due to late closure of the growth 
plates (8) and their internal genitalia have little or no develop-
ment, with the presence of bilateral fibrous bands that occupy 
the space of the gonads [7].

Case reports in the literature have mentioned the difficulty 
of identifying the uterus during the initial clinical evaluation,

As it may be hypotrophic due to lack of estrogen stimulation.

For this reason, it is recommended to repeat the pelvic ul-
trasound to assess for the development of an “occult uterus” 
before starting hormone therapy [9].

Laboratory findings confirm that the hypergonadotropic hy-
pogonadism occurs due to a deficit in the synthesis and

action of necessary hormones for male genital differentia-
tion: the factor Mullerian channel (AMH) inhibitor,

testosterone synthesized by Leydig cells, and dihydrotestos-
terone (DHT) synthesized in target tissues with 5α-reductase

enzyme [10]. The etiology of this pathology is not completely 
clear but the most probable cause is the molecular

alteration of the expression of major testicular determinants 
(TDF). SRY is the most promising gene to be TDF [7].

The SRY gene is located at the distal end of the short arm 
of the Y chromosome. It is responsible for the initiation of the 
genetic cascade that causes the undifferentiated gonad to de-
velop into testicles; the absence of SRY could alone explain the 
cause of this disorder.

Although, up to now, the SRY gene has been attributed to be 
the most important in male sexual differentiation, it is not the 
only one. A homologous gene, SOX9, has been found located 
on chromosome 9. Both genes are co-expressed in the male. 
SOX9 activates the transcription of the Mullerian inhibitory sub-

stance, therefore, it is believed that it has a fundamental role in 
male sexual differentiation.

In other cases, there may be alterations in the SRY pro-
moter gene or intrinsic disorders of the SRY gene that are not 
yet known. Genetic study is important especially in the SRY 
[7,10,11].

As to whether these are inherited or sporadic mutations, it is 
considered that some cases of Swyer ́s syndrome are caused by 
a genetic mutation during development, isolated and without 
a clear cause, which is known as a de novo mutation. Although 
some clinical cases report about Swyer syndrome in whom a 
mutation was detected in the SRY gene on the Y chromosome 
who had relatives of first degree with SRY gene mutation but 
who did not develop the syndrome [12].

Accurate diagnosis of Swyer syndrome is usually delayed. An 
early diagnosis is important for several reasons: the risk of go-
nadal malignancy, early substitution of therapy with estrogens 
for puberty induction and to protect bone mineral density [6].

The risk of developing gonadal tumors in Swyer ́s syndrome 
is significant where an incidence of 20 to 30% is reported. The 
most common tumor is gonadoblastoma, often bilateral. The 
incidence of neoplasia in patients with gonadal dysgenesis is 
surely wider than reported, but there are little case reports 
published on dysgerminoma in female patients with a pure dys-
genetic gonad.

However, all agree in recommending the oophorectomy 
due to high risk of malignant transformation. A positive rate of 
CA125 has been seen greater than 50 % in all cases of gonadal 
tumors, therefore this tumor marker is useful for the screen-
ing of malignant germ cell tumors. The treatment of the patient 
with dysgerminoma is primarily surgical, including resection of 
the primary lesion and appropriate surgical staging. Chemo-
therapy or radiation therapy is given to patients with metastatic 
disease [13].

On the other hand, 5% of cases of dysgerminoma present 
XY karyotype, so in adolescents with dysgerminoma presenting 
primary amenorrhea or secondary amenorrhea, the karyotype 
test should be performed. Menstrual function may be associ-
ated with estrogen secretion from tumor lesions and investiga-
tion of the gonads is recommended [13].

Treatment of Swyer syndrome includes estrogen replace-
ment at puberty to achieve the development of secondary 
sexual characteristics, in addition to preventing the loss of bone 
mass [7].

Estradiol can be administered by the transdermal or oral 
routs. The short-term goal is to achieve the age-appropriate 
secondary sexual characteristics and lessen the concern of the 
patient in terms of their appearance in relation to their peers. If 
the patient presents a hypoplastic uterus and menstruates, pro-
gestogens should be added to prevent endometrial hyperplasia 
[14]. An estradiol therapy is started in gradual doses to mimic 
puberty and normal breast development [14].

Treatment and follow-up should include psychological sup-
port, provided by professionals with experience in gonadal dys-
genesis. The patient’s condition should be explained to them, as 
well as the importance of treatment and prognosis [7].

Sexual life should be normal, without alterations in desire 
and satisfaction [7]. In case of reproductive desire, they are po-
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tential candidates for assisted reproduction by egg donation, al-
though it should be assessing the gestation capacity related to 
the uterine size since they present uterine hypoplastic. Genetic 
counseling is recommended for the affected person and their 
relatives [4].

Conclusions

The diagnosis of Swyer ́s syndrome should be suspected in 
patients with a female phenotype, primary amenorrhea and 
absence of secondary sexual characteristics. Given this clinical 
presentation and a hormonal evaluation that reports hypogo-
nadism hypergonadotropic, it is important to perform a karyo-
type and imaging studies to assess genitalia internal.

The report of this clinical case aids to visualize the scope of 
this syndrome and the importance of an opportune diagnosis 
for an adequate sexual development in which therapy of pro-
gressive hormone replacement is necessary. It also aids to visu-
alize the high risk of developing gonadal tumors with an indica-
tion for early prophylactic gonadectomy.
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