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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Swyer Syndrome, also known as 46, XY Complete Gonadal Dysgenesis, is a rare and intriguing disorder 

of sexual development characterized by a phenotypic female appearance in individuals possessing a 

46,XY karyotype. This enigmatic condition results from a cascade of genetic and hormonal events, which 

ultimately lead to the absence of functional gonads, presenting a challenging diagnostic and therapeutic 

conundrum. In this comprehensive review, we delve into the intricate landscape of Swyer syndrome, 

elucidating its genetic underpinnings, clinical manifestations, diagnostic approaches, and contemporary 

management strategies. By consolidating current knowledge, this article aims to provide a valuable 

resource for healthcare professionals, geneticists, and researchers interested in unraveling the 

complexities of disorders of sex development and the genetic determinants of sexual differentiation. 
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INTRODUCTION 

Swyer Syndrome, a subset of 46,XY Disorders of Sex 

Development (DSD), stands as an emblematic enigma within 

the realm of reproductive medicine and genetics. This 

condition, first described by Dr. Gerald Swyer in 1955, 

presents with a perplexing clinical paradox - individuals with 

a male chromosomal makeup (46,XY) manifest an overtly 

female phenotype. The hallmark of Swyer Syndrome is the 

congenital absence of functional gonadal tissue, with streak 

gonads being the most common anatomical finding. These 

patients typically present with normal external female 

genitalia, underscoring the intricate interplay between 

genetics, endocrinology, and embryonic development in 

determining sexual differentiation.1,2 

The etiology of Swyer Syndrome predominantly hinges on 

genetic factors, with mutations in genes involved in gonadal 

development and sex determination pathways being key 

players. Understanding these genetic underpinnings is pivotal 

for both diagnosis and management. The clinical diagnosis of 

Swyer Syndrome often transpires during adolescence when 

affected individuals seek medical attention due to delayed 

puberty. An accurate and timely diagnosis is critical not only 

for gender assignment but also for the prevention of potential 

complications such as gonadal tumors.1,2 

This article embarks on a journey to explore the complex 

landscape of Swyer syndrome, encompassing its genetic 

intricacies, clinical presentation, diagnostic challenges, and 

the latest therapeutic modalities. As advancements in genetics 

and endocrinology continue to shed light on this fascinating 

disorder, we endeavor to provide a comprehensive synthesis 

of current knowledge, bridging the gap between research and 

clinical practice to guide healthcare providers and researchers 

in their quest to decipher the mysteries of Swyer 

Syndrome.1,2 

 

EPIDEMIOLOGY 

The epidemiology of Swyer syndrome is a critical aspect of 

understanding the prevalence, risk factors, geographic 

distribution, and disease burden associated with this rare 

medical condition. This syndrome, also known as Complete 

46,XY Gonadal Dysgenesis, represents a challenge for both 

the medical community and patients and their families 

https://doi.org/10.47191/ijmscrs/v3-i10-62
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because of its low frequency and seemingly contradictory 

phenotype in individuals with a 46,XY karyotype. 3,4 

To adequately address the epidemiology of Swyer syndrome, 

it is imperative to examine several key components: 

Prevalence and Geographic Distribution: Swyer syndrome is 

a rare disease and its prevalence is estimated to vary among 

populations and geographic regions. Epidemiological studies 

have revealed incidence rates ranging from 1 in 10,000 to 1 

in 80,000 births, indicating its rarity. The variability in 

prevalence can be attributed to genetic and ethnic factors, 

which makes the epidemiology of this condition even more 

intriguing. In addition, differences in the geographic 

distribution of the disease have been observed, with certain 

regions showing a higher concentration of cases, suggesting 

possible specific environmental or genetic influences.4,5 

Risk Factors and Genetic Predisposition: The epidemiology 

of Swyer's syndrome also encompasses the investigation of 

risk factors and genetic predispositions. While in many cases 

the underlying cause is genetic in origin, much remains to be 

discovered in terms of the specific mutations and genetic 

interactions that lead to the development of this condition. 

Epidemiological and genetic studies are ongoing to identify 

risk markers and determine the influence of environmental 

factors on the phenotypic expression of the disease.4,5 

Diagnosis and Age of Presentation: The age of presentation 

of Swyer syndrome is a crucial aspect of its epidemiology. 

Often, patients are not diagnosed until adolescence, when 

clinical features, such as delayed pubertal development and 

primary amenorrhea, become evident. Delay in diagnosis can 

influence prevalence estimates and make it difficult to fully 

understand the epidemiology of the disease.4,5 

Burden of Disease and Quality of Life: The epidemiology of 

Swyer's syndrome also extends to assessing the burden of 

disease it represents for patients and their families. Early 

identification and proper management of this condition can 

significantly improve the quality of life of those affected and 

reduce complications, such as gonadal tumor formation. 

Epidemiologic data are crucial for planning health care 

services and for informing public health policies that can 

improve care and support for people with Swyer 

syndrome.4,5 

The epidemiology of Swyer syndrome is essential to 

understanding the extent and impact of this genetic condition 

in the population. As more research is conducted and 

additional epidemiological data is collected, it is hoped that 

our knowledge of this rare but significant medical entity will 

expand, which in turn may drive advances in diagnosis, 

treatment and support for affected patients.4,5 

 

CLINICAL MANIFESTATIONS 

The clinical manifestations of Swyer syndrome, also known 

as Complete 46,XY Gonadal Dysgenesis, are multifaceted 

and reflect the complexity of this rare medical entity. This 

syndrome is characterized by an apparent female phenotype 

in individuals who are genetically 46,XY, which poses 

challenges in both diagnosis and clinical management. A 

detailed understanding of the clinical manifestations is 

essential to provide appropriate medical care and improved 

quality of life for affected patients.5,6 

Primary Amenorrhea: One of the most prominent clinical 

manifestations of Swyer's syndrome is primary amenorrhea 

in individuals with female external genitalia. These 

individuals do not experience menarche, which is the onset of 

menstruation, despite the typically female external 

appearance. This primary amenorrhea often leads to seeking 

medical attention, which may trigger the diagnosis of the 

condition.5,6 

Hypoplasia of Internal Sex Organs: Patients with Swyer 

syndrome often have underdeveloped or hypoplastic internal 

sex organs, including the ovaries, uterus and fallopian tubes. 

These organs may be absent or have significant 

malformations, often requiring the attention of specialists in 

reproductive medicine and gynecologic surgery. 6,7 

Normal Breast Development: Despite the absence of 

functional internal sex organs, it is common for individuals 

with Swyer syndrome to develop normal breasts during 

puberty. This breast development can be misleading, as it can 

obscure the true nature of the condition and lead to delayed 

diagnosis.6,7 

External Female Phenotype: Individuals with Swyer 

Syndrome generally present with a typically female external 

phenotype, including absence of facial and body hair, 

development of hips and buttocks within the female range, 

and a non thickened voice. This external appearance contrasts 

with the 46,XY karyotype, which adds an additional level of 

complexity to understanding the condition.6,7 

Risk of Gonadal Tumors: An important clinical aspect of 

Swyer's Syndrome is the increased risk of gonadal tumors, 

particularly dysgerminomas. Because the affected gonads 

often present as banded gonads (streak gonads) or are prone 

to malignant transformation, careful surveillance and, in 

many cases, prophylactic removal of the gonads is required 

to prevent serious complications. 6,7 

Gender Identity Disorders: Some individuals with Swyer 

Syndrome may experience gender identity disorders, which 

adds an additional dimension to their clinical experience. 

Psychological support and comprehensive care are critical to 

address these issues.7,8 

Infertility: Given the lack of internal sex organ development 

and the absence of eggs, individuals with Swyer syndrome 

are naturally infertile. Infertility can be a major concern and 

may require assisted reproductive options if they wish to have 

offspring.8,9 

Swyer syndrome presents with a complex array of clinical 

manifestations that affect patients' sexual and reproductive 

health, gender identity, and quality of life. A thorough 

understanding of these manifestations is essential to ensure 



Swyer Syndrome: An in-Depth Exploration of Phenotypic and Genotypic Features in 46, XY Disorders of Sex 
Development 

2453  Volume 03 Issue 10 October 2023                              Corresponding Author: Daniela Alejandra Dávila Báez 

early diagnosis, appropriate medical care, and comprehensive 

support for those living with this rare medical condition.8,9 

 

DIAGNOSIS 

The diagnosis of Swyer syndrome, a peculiar medical entity 

that falls under the Disorders of Sex Development (DSD), is 

a multidisciplinary challenge that requires a thorough 

evaluation and a thorough understanding of the clinical and 

genetic features of this condition. Given the rarity of the 

syndrome and its seemingly contradictory phenotype, a 

meticulous approach is essential to ensure an accurate and 

timely diagnosis.8,9 

Clinical evaluation: 

The initial clinical evaluation of an individual suspected of 

having Swyer syndrome is crucial. This involves a detailed 

history, a thorough physical examination, and an evaluation 

of pubertal development and secondary sexual 

characteristics. Particular attention is paid to the presence of 

female external genitalia, absence of facial and body hair, and 

breast development.10,11 

Image Studies: 

Ultrasonography and magnetic resonance imaging are 

fundamental diagnostic tools to evaluate the internal anatomy 

of patients. These studies can reveal the presence of 

underdeveloped or absent internal sex organs, as well as the 

identification of streak gonads or the absence of gonads.11 

Laboratory tests: 

Hormonal testing plays a crucial role in the diagnosis of 

Swyer's syndrome. Levels of gonadotropic hormones, such as 

follicle stimulating hormone (FSH) and luteinizing hormone 

(LH), are often elevated due to lack of sex hormone 

production by the underdeveloped gonads.12 

Karyotyping and Genetic Analysis: 

Diagnostic confirmation of Swyer syndrome is based on the 

identification of a 46,XY karyotype. Additional genetic 

studies may be necessary to detect mutations in genes 

relevant to gonadal differentiation and sex determination, 

such as SRY (Sex-determining Region Y) and other genes 

associated with DSD.13 

Gonadal biopsy: 

In some cases, biopsy of the gonads, either by laparoscopy or 

needle biopsy, may be necessary to confirm the presence of 

streak gonads and to rule out the presence of functional or 

tumorous gonadal tissue.14 

Psychological Evaluation and Psychosocial Support: 

Given the complexity of DSDs, including Swyer syndrome, 

psychological assessment and psychosocial support are 

integral components of the diagnostic process. This can help 

patients and their families understand and cope with the 

emotional and psychological aspects associated with the 

condition.15 

The diagnosis of Swyer syndrome involves a comprehensive 

evaluation that encompasses clinical evaluation, imaging 

studies, hormonal analysis, genetic testing and possibly 

gonadal biopsy. The multidisciplinary approach, including 

specialists in endocrinology, genetics, gynecology and 

psychology, is essential to ensure an accurate diagnosis and 

provide comprehensive care for patients affected by this rare 

medical condition.15 

 

TREATMENT 

The treatment of Swyer syndrome, a medical entity 

characterized by complete 46,XY gonadal dysgenesis and 

female phenotype, poses a multidisciplinary challenge. Since 

the condition involves not only medical, but also emotional 

and psychological aspects, the therapeutic approach must be 

comprehensive and personalized for each patient. The key 

aspects of treatment are described in detail below:16 

Hormone Replacement Therapy (HRT): 

One of the mainstays of treatment for Swyer's syndrome is 

the administration of hormone replacement therapy, which is 

usually initiated during adolescence. Due to the lack of 

functional ovarian development, estrogen administration is 

used to induce the development of female secondary sex 

characteristics, such as breast development and adipose tissue 

growth. Precise adjustment of HRT is essential to ensure 

proper pubertal progression and to maintain bone and 

cardiovascular health.16 

Gynecologic Surgery: 

In some cases, gynecologic surgery may be necessary to 

correct anatomical malformations or to remove streak gonads 

that may present a risk of malignancy. Surgery may include 

procedures such as gonadectomy and the creation of a 

neovagina in cases where this structure is not fully 

developed.16 

Psychological and social support: 

The diagnosis of a DSD, such as Swyer syndrome, can have 

a significant impact on the patient's mental health and 

psychosocial well-being. Therefore, psychological and social 

support is an integral part of treatment. Patients and their 

families may benefit from consultation with psychologists or 

therapists specializing in DSD to address issues of gender 

identity, self-image, and emotional coping.16 

Assisted Fertility: 

Since patients with Swyer syndrome are naturally infertile 

due to the absence of functional reproductive organs, assisted 

fertility is an option to consider if they wish to have offspring. 

This may involve harvesting eggs from a donor or using a 

surrogate womb, depending on the patient's individual 

situation.16 

Long-term medical follow-up: 

Long-term medical follow-up is essential to monitor overall 

health, bone density, and cardiovascular well-being, as 
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patients with Swyer Syndrome may be at increased risk for 

osteoporosis and cardiovascular disease. Regular medical 

examinations should be performed and HRT should be 

adjusted as needed.16 

Education and Orientation: 

Providing educational information to patients and their 

families is critical. This includes explaining the nature of the 

condition, available treatments, and options for psychosocial 

support. Education helps patients make informed decisions 

and cope with the condition with greater confidence.16 

Participation in Research: 

Given the rarity of Swyer syndrome, participation in clinical 

trials and DSD research is valuable. Contributing to scientific 

knowledge can open new therapeutic avenues and improve 

medical care for affected patients and future generations.16 

The treatment of Swyer's syndrome is based on a 

multidisciplinary approach involving hormone therapy, 

surgery, psychological support, education and medical 

follow-up. Each patient should receive personalized care that 

considers his or her specific needs and health goals. Close 

collaboration between endocrinologists, geneticists, 

gynecologists, psychologists and other healthcare 

professionals is essential to provide comprehensive, quality 

care to those living with this rare medical condition.16 

 

CONCLUSIONS 

In conclusion, Swyer Syndrome, also known as 46,XY 

Complete Gonadal Dysgenesis, is a complex and enigmatic 

entity within the spectrum of Disorders of Sex Development 

(DSD). This rare condition presents a fascinating interplay of 

genetic, anatomical, and phenotypic factors, posing a 

multifaceted challenge for both patients and healthcare 

providers. 

Throughout this article, we have explored the epidemiology, 

clinical manifestations, diagnosis, and management of Swyer 

syndrome, shedding light on the intricate nature of this 

disorder. Its rarity and unique presentation emphasize the 

importance of multidisciplinary collaboration among 

endocrinologists, geneticists, gynecologists, psychologists, 

and other specialists to ensure accurate diagnosis and provide 

comprehensive, patient-centered care. 

The diagnosis of Swyer syndrome demands meticulous 

clinical assessment, including a thorough examination of 

external and internal genitalia, hormonal evaluation, genetic 

testing, and, in some cases, gonadal biopsy. Early detection is 

crucial to facilitate timely interventions and minimize 

potential complications, such as gonadal tumors. 

Treatment strategies for Swyer Syndrome encompass 

hormone replacement therapy, gynecological surgery, 

psychosocial support, and educational guidance. A 

personalized approach is essential, acknowledging the 

patient's individual goals and needs. In addition, ongoing 

medical surveillance is vital to monitor the effects of 

hormonal therapy, bone health, and cardiovascular well-

being. 

Understanding and addressing the psychosocial aspects of 

Swyer Syndrome, including issues related to gender identity 

and body image, is integral to patient care. Providing 

emotional support and guidance through experienced 

psychologists or counselors is essential to help patients and 

their families navigate the complexities of living with a DSD. 

In the realm of research, continued efforts are required to 

unravel the genetic determinants, further refine diagnostic 

criteria, and develop innovative treatment modalities. 

Participating in clinical trials and contributing to the 

collective knowledge of DSDs will enhance our 

understanding of Swyer Syndrome and pave the way for 

improved patient outcomes. 

Ultimately, Swyer Syndrome serves as a poignant reminder 

of the intricate interplay between genetics and embryonic 

development in determining sexual differentiation. It 

underscores the importance of providing holistic care that 

encompasses physical, emotional, and psychological 

dimensions, respecting the individual's right to self-identify 

and make informed choices regarding their health and well-

being. 

As we move forward, it is imperative that the medical 

community, researchers, and society at large continue to work 

together to ensure that individuals affected by Swyer 

syndrome and other DSDs receive the care, support, and 

understanding they deserve. This article contributes to the 

ongoing dialogue surrounding this rare and intriguing 

condition, serving as a stepping stone for future 

advancements in the field of DSD research and healthcare. 
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