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Abstract: in the article, the authors present a clinical case of Swayer's syndrome or complete dysgenesis of 
the gonads in a patient over 7 years of age, present anamnestic and clinical data, analysis of laboratory and 
instrumental research results. During the examination of a patient with a hereditary variant of the hormone - 
resistant nephrotic syndrome-Denis-Drash syndrome, an increase in the level of gonadotropins in the 
presence of a female phenotype was found, which, in turn, was the reason for conducting a cytogenetic study 
of blood lymphocytes (karyotyping). Chromosomal pathology was detected in the patient - inversion of sex 46, 
XY. Also, the female phenotype, the behavior of the girl corresponds to the passport gender. Identification of a 
patient with hormone-resistant nephrotic syndrome and karyotype 46, XY in the female phenotype obliges 
doctors to conduct a molecular genetic study of the WT1 gene. 
Key words: Swayer syndrome, disorders of genital formation, pure dysgenesis of the gonads, nephrotic 
syndrome, Denis-Drash syndrome. 
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Аннотация: В статье авторами представлен клинический случай синдрома Свайера или полной дисге-
незии гонад у пациентки старше 7 лет, проанализированы анамнестические и клинические данные, ре-
зультаты лабораторных и инструментальных обследований.  В процессе обследования пациентки с 
наследственным вариантом гормонорезистентного нефротического синдрома - Дениса-Драша, при 
наличие женского фенотипа было   выявлено повышение уровня гонадотропинов, что послужило пово-
дом для  проведения цитогенетического исследования лимфоцитов крови (кариотипирование).  У паци-
ентки была выявлена хромосомная патология – инверсия пола 46, XY. А также установлен женский 
фенотип, поведение девочки адекватно паспортному полу. Выявление у больного с гормонорезистент-
ным нефротическим синдромом кариотипа 46, XY при женском фенотипе должно обуславливать  вра-
чей   в  проведении молекулярно-генетического исследования гена WT1.  
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In 1955, Dr. Gerald Swayer (G. I. M. Slayer) first described two phenotypic women with primary 

amenorrhea, normally developed external genitalia and vagina, hypoplasia of the uterus and without ovaries. 
In this case, the genotype of these women was 46 XY. Complete gonadal dysgenesis, Swyer 's syndrome, is a 
disorder of sexual differentiation characterized by a complete lack of androgenization of the external genitalia 
and stability of the Muller structures due to insufficient synthesis of the anti-Muller hormone. Patients have fe-
male phenotypic traits, being karyotype 46, Hu. This pathology occurs with a frequency of 1 per 80,000 [1]. 
The epidemiological age for detection of Swyer's syndrome is usually 18 to 23 years, B. According to Temime, 
which described 5 clinical cases of patients with Swayer syndrome, the average age of detection is 17.6 years 
[1-5]. The study of this deviation of testicular differentiation contributed to the identification of the SRY gene, 
which is a determinant factor in testicular development. Up to 20% 46, XY complete dysgenesis of the gonads 
is explained by mutation or destruction of the SRY – this gene is the precursor of testicular differentiation, 
which occurs in the seventh week of embryo development. In 80% of cases, genetic changes in SRY are not 
detected. Duplication of the dax21 and WNT4 genes in the location of chromosomes 31 and 1p 35–1 and au-
tosomal mutations at the 9p and 12q sites can also cause gonadal dysgenesis [4-6]. In addition to SRY, other 
genes are also involved in testicular formation and differentiation, among which the nrob1 (DAX -1) gene lo-
cated on the X chromosome, as well as the nr5a1 (SF-1), WT1 and Sox9 autosomal genes are the best stud-
ied. The Wilms tumor gene encodes a transcription factor that plays a crucial role in the formation and differen-
tiation of the kidneys and gonads. Mutations in the WT1 gene were detected in patients with the WAGR com-
plex (Wilms tumor, aniridia, various types of genitourinary pathologies, mental retardation), Fraser syndrome 
and Denis - Drash syndrome (early renal failure, diffuse mesangial sclerosis, different degrees of dysgenesis 
of the gonads, high risk of developing Wilms cancer) [7]. The latter syndrome is characterized by the early de-
but of nephrotic syndrome in children with PS (pseudohermaphroditism). All patients with Denis-Drash syn-
drome come to chronic renal failure. 

In most publications devoted to the clinical description of Swyer's syndrome, the main complaints that 
often occur in patients are primary amenorrhea, less often-a delay in secondary sexual characteristics. Pa-
tients have a female phenotype, the external genitalia are formed by the female type, however, manifestations 
of hyperandrogenia in the form of hirsutism and clitoral hypertrophy are characterized [8]. Most often, patients 
will be of medium or high height, with poorly developed secondary sexual characteristics. The examination 
reveals high levels of follicle-stimulating hormone (FSH) and luteinizing hormone (LH) gonadotropins at low 
levels of estradiol. Since the dysgenetic gonads are capable of producing androgens, an increase in testos-
terone levels may be recorded. Ultrasound of the pelvis reveals hypoplasia of the uterus and ovaries. Cases of 
successful pregnancy in gonadectopic women with dysgenesis of the gonads 46, XY using assisted reproduc-
tive technologies have been described [5]. 

46, XY in patients with complete dysgenesis of the gonads, the risk of gonadal cancer is with a frequen-
cy of 37 to 45%, which requires their early removal for preventive purposes. Gonadoblastoma and dysger-
minoma are the most common malignant tumors. Isolated cases of embryonic carcinoma have also been de-
scribed. With age, the risk of neoplasia increases: for example, at 15 years old it is 15%, at 20 years old-16%, 
at 30 years old– 27,5 % [3, 9, 10]. Currently, in the domestic endocrinological literature, Swyer's syndrome is 
not described as one of the main manifestations of the hereditary variant of nephrotic syndrome in children 
(Denis-Drash syndrome). 

The goal is to propose an analysis of the state of complete dysgenesis of the gonads in a 7.7-year-old 
patient for the timely diagnosis of this pathology. 

Materials and methods: an analysis of the clinical condition of Swyer's syndrome (complete dysgen-
esis of the gonads) in a 7.7-year-old girl was carried out. 

Results and their discussion: clinical case: Patient A., 7.7 years old, complained of periodic weakness 
and was led by his parents to an appointment with a pediatric endocrinologist. 

Ключевые слова: синдром Свайера, нарушение образования половых органов, чистый дисгенез 
гонад, нефротический синдром, синдром Дениса-Драша. 
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Life story: the child was born from the 4th pregnancy, an emergency birth that occurred at the 40th 
week of gestation. The course of pregnancy and childbirth passed without exception. The weight at birth is 
3800 G, the body length is 54 cm. At the age of 1.5, he fell ill with chickenpox and spent. At birth, the sex of 
the child is defined as "female". Medical history. Since 2018, the child has been diagnosed with ICD against 
the background of nephrotic syndrome, in the report of a nephrologist, a multiresident variant (Denis-Drash 
syndrome: nephrotic syndrome, mutation of the WT1 gene, karyotype 46 Hu). Chronic kidney disease 3G, A3 
(43.57 ML/57 mL/min). The first episode of nephrotic syndrome was detected in mid-June 2018 ( 3 years old) 
after a print disease: swelling of the eyelids, vomiting, headache, oliguria appeared. In the analysis dated 
15.06.2018: ESR 22 mm/h, cholesterol 6.9 mmol/L, Total Protein 48.8 G/L, albumin 26.5 g/l, creatinine 54.4 
µmol/L, proteinuria 13.2 13.2 g/L. the patient received the following treatment : prednisolone 35 mg/day 18.07-
29.08.2018 (6 weeks)→ another 2 40 mg / day week + Solu-medrol pulse injection September 12,14,16. 
Against the background of corticosteroid therapy, proteinuria of 3.3 g/l-0.99 g/l was preserved. 

Attempts to treat nephrotic syndrome with prednisolone and cytostatics turned out to be ineffective, 
steroid resistance was established. In view of the ineffectiveness of the treatment of nephrotic syndrome with 
drugs of the glucocorticoid line and cyclosporines in this disease, previously prescribed therapy was discontin-
ued. In addition, the further appointment of immunosuppressive therapy can lead to a number of complica-
tions, disruption of social adaptation and, most importantly, a decrease in the likelihood of effective sex correc-
tion and kidney transplantation. Further, the child was prescribed a consultation with a children's endocrinolo-
gist, and the endocrinologist, in turn, sent the patient to determine the level of follicle-stimulating and luteiniz-
ing hormones in the blood serum in order to diagnose pathologies of the gonads. 

From November 2022, the diagnosis of subclinical hypothyroidism is examined by a children's endocr i-
nologist. The patient takes Euthyrox at a dose of 25 mg. The hereditary Anamnesis for kidney diseases is 
painless. A history of hereditary endocrine pathology is serious: the sister has diffuse goiter, the grandmother 
has diabetes. For the first time, she was examined by an endocrinologist at the age of 7 with complaints of 
periodic weakness. At the time of inspection: height 125 cm, growth SDS: 041, weight - 22 kg, SDS BMI – 1.14 
kg/m2. The external genitals are formed according to the female type. Sexual development Tanner on Ma0 P0 
Me0. 

According to the results of a biochemical examination on 19.12.2022, a significant increase in the level 
of gonadotropins (FSG = 126 mm/ML (0-11. 1), LG = 16.9 (0.3-3.1 mm/ML) was found with a normal estradiol 
level of 5.0 pg/ml (6.0-57.0) against the background of taking Euthyrox in a dose of 25 mg of the patient. Ultra-
sound of the small pelvis organs (ultrasound examination) made 07.10.2022: the body of the uterus is deter-
mined. The right and left ovaries are determined. The size of the uterus and ovaries corresponds to 2-7 years. 
Karyotype -46 Hu. The structure of the external genital organs is in accordance with the female type. 

Thyroid ultrasound (ultrasound): Grade 2 thyroid hyperplasia. The results of a study of thyroid hormones 
from 20.10.2022 showed an increase in Thyroid - Stimulating Hormone against the background of normal T4 
(free) and antibodies to thyroid peroxidase : TSH-6.49 µme (0.6 - 4.84), T4 free-1.08 ng/dL (0.97-1.67), at K 
TPO -11.5 IU/mL (0-18).  

Ultrasound of the kidneys (ultrasound) 08/08/2022: right kidney: the topography has not changed. Di-
mensions: 86.0 mm x 31.0 mm. Intrarenal structures are not differentiated in all sections. The parenchyma is 
uniform, diffuse-increased. The plate-Calyx system is not expanded. Left kidney: the topography has not 
changed. Dimensions: 77.0 mm x 34.0 mm. Intrarenal structures are not differentiated in all sections. The pa-
renchyma is uniform, diffuse-increased. The plate-Calyx system is not expanded. Diagnosis: Echo symptoms 
of diffuse kidney changes. 

Nephrobiopsia results No. 24618-30 dated 04.10.10.18: focal-segmental glomerulosclerosis fibrosis of 
the intermediate tissues (segmental sclerosis of vascular loops -75 %, focal sclerosis-25%). 

Objective data. Height - 125 cm, body weight - 22 kg, BMI = 1.14 kg / m2, ad-90/50 mm Hg.GG. St., 
heart rate-90 KD / min. The condition is satisfactory. The physique is proportional. The skin is clean, of medi-
um moisture and elasticity. The subcutaneous fat layer is sufficiently developed, the distribution is uniform. 
The muscles are satisfactorily developed. Breathing is vesicular, there are no wheezing. Heart tones are clear, 
rhythmic. The tongue is clean and moist. The abdomen is soft, painless, accessible for deep palpation. The 
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liver does not protrude beyond the edge of the costal arch. Diuresis is sufficient. Large bowel movements are 
regular, daily, shaped. The thyroid gland is not palpable, uniform, soft, elastic, nodules are not palpable. Sexu-
al development: by type of woman. Sexual development Ma0 P0 Me0. 

The results of laboratory tests. 12.08.2022 general blood test: hemoglobin 122 g/l, erythrocytes 4.36 
×1012, leukocytes 13.54 ×109, platelets 365×109, hematocrit 37.10%, lymphocytes 34.10%, monocytes 
6.30%, eosinophils 5.30%, neutrophils 52.60%, ESR 30 mm/h. 12.08.2022 biochemical blood test: sodium 139 
mmol/L, phosphorus-3.1 mg /dL, glucose-5.0 mol/L, potassium 5.1 mmol/L, ionized calcium 1.25 mmol/ L, urea 
10.05 mmol/L, creatinine 93.84 µmol/L, SHFH (SCF) 42, 25 ml/min, Total Protein 52.99, G/L, albumin 27.60 
g/l, immunoglobulin a 2.49 g/l, immunoglobulins m 1.98 g/l, immunoglobulin G 0.29 g/l, ast 20.3 – units/l, alt – 
9.4 units/ml, cholesterol – 3.0 mmol/l, ast 22.70 units / l, alt 11.20 units / l, SRB 0.80 units / L, glucose 4.36 
mmol / l. results of laboratory tests. 12.08.2022 complete blood count: hemoglobin 122 g/l, erythrocytes 4.36 
×1012, leukocytes 13.54 ×109, platelets 365×10 9, hematocrit 37.10%, lymphocytes 34.10%, monocytes 
6.30%, eosinophils 5.30%, neutrophils 52.60%, ESR 30 mm/h. Biochemical blood test dated 12.08.2022: so-
dium 139 mmol / L, phosphorus-3.1 mg / dL, glucose-5.0 mol / L, potassium 5.1 mmol / L, ionized calcium 1.25 
mmol / L, urea 10.05 mmol / L, creatinine 93.84 µmol / L, GFR 42, 25 ml / min, Total Protein 52.99, G / L, a l-
bumin 27.60 G/L, immunoglobulin a 2.49 g/l, immunoglobulins m 1.98 G/L, immunoglobulin G 0.29 g/l, ast 20.3 
– units/L, alt – 9.4 units/mL, cholesterol – 3.0 mmol/l, ast 22.70 units / l, alt 11.20 units / L, CRP 0.80 units / L, 
glucose 4.36 mmol / l. total urine analysis dated 08/12/2022. specific gravity 1010, protein 4.13 g/l. General 
urine analysis dated 12.08.2022-specific gravity 1010, protein 4.13 g / l.  

Cytogenetic study of blood lymphocytes (karyotyping): chromosomal pathology – inversion of sex 46, 
XY. The patient has a female phenotype, this behavior corresponds to the passport gender. Molecular genetic 
study (full exomic): in heterozygous composition, 9 intron (out of 9) of the WT1 gene. 

Conclusion 
The results of laboratory and instrumental studies (karyotype 46, Hu, the presence of a Y-specific mark-

er, an increase in the level of gonadotropins and thyroid stimulating hormone, hyperplasia of the thyroid gland 
of the 2nd degree, the presence of Altered gonads) were given the following clinical diagnoses: subclinical hy-
pothyroidism, disorders of sex formation 46, Hu, "complete" dysgenesis of the gonads, Swyer's syndrome. 

Recommendations of a children's endocrinologist to the patient: 
1.monitoring by a pediatrician, neurologist, endocrinologist at the place of residence. 
2.taking Euthyrox 25, 1 tablet on an empty stomach, 20 minutes before meals ( avoid taking iron and 

calcium supplements for 2 hours). 
3.surgeon's consultation (given the high risk of gonadoblastoma formation in a patient with complete 

dysgenesis of the gonads 46 Hu, it is recommended to remove them early prophylactically in adolescence, 
and then prescribe hormone replacement therapy). 

4.revision after 2 months with the results of laboratory tests of testosterone, TSH, T4-free, AMG. 
Thus, complete dysgenesis of the gonads of the described patient in the form of Swyer's syndrome, 

together with nephrotic syndrome and a mutation in the WT1 gene, is one of the manifestations of Denis-
Drash syndrome. 

Nephrotic syndrome in Denis-Drash syndrome is morphologically characterized by diffuse mesangial 
sclerosis, which inevitably progresses at birth or in the first years of life and is subsequently followed by the 
development of CRS. The presence of nephropathy determines the specificity of the syndrome, which can be 
in full form or incomplete form, consisting of three components of the Triad, where nephrotic syndrome is 
combined with Wilms tumor or pathology of sex formation [11]. 

Given the complexity of diagnosing Denis-Drash syndrome, karyotyping is a necessary study in the 
management of patients with hormone-resistant nephrotic syndrome (early development of kidney failure). 

Determination of karyotype 46, XY in a patient with hormone-resistant nephrotic syndrome in the female 
phenotype entails the need to conduct a molecular genetic study of the WT1 gene. The use of Prednisolone 
and cytostatics in children with Denis-Drash syndrome leads to a deterioration in the condition of patients and 
an increase in the degree of proteinuria, contributes to an increase in sclerotic changes in the kidney tissue 
and an exacerbation of the disease with an earlier result in CSF. 
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46, complete dysgenesis of the gonads at XY is a complex type of violation of genital formation. All girls 
with primary amenorrhea should conduct a hormonal profile and ultrasound of the small pelvis, based on the 
results of which it is necessary to resolve the issue of the need to conduct a cytogenetic study. Due to the high 
risk of malignant tumors in Swyer's syndrome, early diagnosis is important. Radical surgical treatment and the 
ability to choose hormone replacement therapy improve the prognosis and preserve the reproductive potential 
of patients. 
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