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 Background: Disorder of sex development (DSD) is one of the most 

serious problems encountered at birth. DSD is a heterogeneous group of 

rare conditions wherein chromosomal, gonadal, or anatomical sex is 

atypical. The aim of this study was to define the classification and 

etiological distribution of patients presented with ambiguous genitalia 

Methods: This study was a cross-sectional study conducted in the 

department of Pediatric and Endocrinology and Surgery at Shahid Sadoughi 

Hospital in Yazd from March 2016 to March 2020. All patients with genital 

ambiguity were included in the study with the exception of five patients since 

they did not have a final diagnosis of ambiguous genitalia. 

Results: Out of 50 patients, thirty-one (62 %) patients were diagnosed 

with 46, XXDSD, fifteen (30%) patients with 46, XYDSD, while four 

(8%) patients with ovotesticular DSD. Congenital adrenal hyperplasia 

(CAH) was the common cause in 46, XXDSD with majority due to 

deficiency of 21 hydroxylase enzyme. Three (6%) patients with 46, 

XXDSD were diagnosed with genital ambiguity as part of syndrome. Out 

of patients with 46, XYDSD, CAH observed in two (4%) patients, severe 

hypospadias in nine (18%) patients and 5-alpha reductase deficiency in 

two (4%) patients and one (2%) patient with syndrome. Four (8%) 

patients were diagnosed with ovoteticular DSD. 

Conclusion: Our study revealed that 46, XXDSD was the most frequent 

DSD etiological diagnosis. CAH was the commonest cause in 46, 

XXDSD and severe hypospadias were the underlying cause of 46, 

XYDSD. 
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Introduction 

isorder of sex development (DSD) is 

one of the most serious problems 

encountered at birth. DSD is a 

heterogeneous group of rare conditions 

wherein chromosomal, gonadal, or anatomical 

sex is atypical.
1
 There is only limited 

information about the exact incidence and 

prevalence of ambiguous genitalia.The 

previous studies have shown that the 

incidence of DSD was approximately 

estimated one in 4500 newborn.
2
 The 

prevalence of ambiguous genitalia in Iran was 

0.13%.
3
 It is very important that all efforts 

have been made to figure out the underlying 

cause of ambiguous genitalia in a child, as 

this can inflict a lot of concern for the parents 

so early sex determination may help resolve 

these problems.
4
The most common cause of 

ambiguous genitalia is congenital adrenal 

hyperplasia (CAH).
5, 6

 The etiologies of DSD 

are categorized into three groups: 46,XX 

DSD, 46,XY DSD and ovotesticular DSD.
7
 

There is a wide spectrum of conditions in 46, 

XY DSD such as genetic variations, altered 

hormonal secretion, and peripheral sensitivity 

to testicular hormones, which adversely affect 

the development of the male fetus, resulting 

in varying degrees of under-virilization.
8,9

 In 

46,XX DSD, the underlying cause found is 

congenital adrenal dysplasia (CAH), affecting 

1 in 14,000-15,000 infants.
10

 

Clinical presentation in DSD can vary. In 

some cases, patients are diagnosed with 

obvious genital ambiguity at birth. But in 

others, genitalia are overtly male or female 

with atypical internal reproductive structure. 

The identification of this forms of DSD may 

be delayed until puberty and adulthood.
11

 

Pertaining to difficulties of diagnosis and 

treatment of these disorders, management of 

intersex patients is extremely complicated, 

requiring coordinated team in specialized 

center.
10

 Early sex assignment of children 

with ambiguous genitalia can help the patients 

and their families to deal with these problem.
4
 

Establishing a diagnosis of patients with DSD 

requires adequate tools. The first test for exact 

diagnosis is via the genomic technologies.
12

 

With Significant progress in the 

understanding of the genetic causes of such 

disorders,
13

 molecular diagnosis has become 

increasingly important.
14

 
The aim of this study is to determine the 

etiological distribution, the underlying cause 
of ambiguous genitalia in patients observed 
over a four-year period (2016-2020) at Shahid 
Sadoughi Hospital in Yazd. We hope that the 
result of this study will be used to render 
information which will in turn optimize the 
standards of medical care given to patients 
with ambiguous genitalia and also improve 
the data availability on DSD, paving the way 
for future research. 

Materials and Methods 

In this cross-sectional study, we reviewed 55 

the records of patients with DSD who 

attended the department of Pediatric 

Endocrinology and Surgery at Shahid 

Sadoughi Hospital in Yazd from March 2016 

to March 2020. The present study included  

55 patients. Five patients were excluded 

because they did not have a final diagnosis of 

genital ambiguity. We retrospectively 

reviewed the medical records of patients 

which includes karyotyping, gender, age 

during surgery, family history of genital 

ambiguity, electrolyte measurements, external 

genital anatomy, antenatal history, 

radiological evaluation (ultrasound or 

magnetic resonance imaging) and hormonal 

analysis including cortisol, testosterone (T), 

estradiol (E2), dehydrotestosterone (DHT), 

cortisol, adrenocorticotropic hormone 

(ACTH),follicle stimulating hormone  

(FSH), luteinizing hormone (LH), and  

17-hydroxyprogestrone (17-OHP). Moreover, 

in some cases, the relevant data were obtained 

from the patient’s records of gonadal biopsy, 

laparoscopy, SRY gene, histopathological 

result, the level of mullerian hormone and 

inhibin B. In addition, if the records were 

incomplete, we contacted the family to request 

for copies of medical files. We also searched for 

D 
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patients with any anomalies in those with 

multiorgan damages. Diagnosis of ovotesticular 

DSD and gonadal dysgenesis were confirmed 

by surgical history and histopathological 

reports. All the patients were evaluated by a 

team composed of pediatric surgeon, pediatric 

endocrinologist, neonatologist, pediatric 

urologist and pathologist.  

Ethical considerations: Each participant in 

the study was informed of the study's purpose 

and provided informed consent before 

participation in the study. The study protocol 

has been approved by Shahid Sadoughi 

University of Medical Sciences’ ethics 

committee, Yazd, Iran. (Ethical Code: 

IR.SSU.SPH.REC.1400.097). 

Statistical analysis: Statistical analyses 

were conducted with Statistical Package for 

the Social Sciences (SPSS version 20.1 for 

Windows; SPSS Inc., Chicago, USA). As 

appropriate, the data are presented in numbers, 

Mean ± SD or median. Chi-square test was 

used and for comparing continuous variables 

among the groups. Frequency and percentage 

were used for categorical variables.  

Results 

In total, we included 50 individuals with any 

degree of gonadal ambiguity. The mean age 

of patients at presentation was 62 months 

with a median of 48 months ranging from two 

days to twenty years. The mean age of 

surgery was 12 months. In terms of karyotype 

analysis, they were classified into 31 (62%) 

patients with 46, XXDSD, 15 (30%) patients 

with 46, XYDSD and 4 (8%) with 

ovotesticular DSD. 

46, XXDSD was the most frequent 

etiology in our study (n = 31).  

The classification of the patients is depicted in 

Table 1. The commonest diagnosis among all 

the patients in this study was CAH. 

The majority of patients with 46, XXDSD 

were diagnosed with CAH, comprising 22 

(71%) patients with 21-hydroxylase 

deficiency (the type of 21-hydroxylase 

deficiency, salt or non-salt wasting, did not 

mention due to incomplete information of 2-3 

patients’ files), six (19.3%) patients with  

11-beta-hydroxylase deficiency. The most 

common cause of 46, XYDSD was severe 

hypospadias in nine (60%) patients. A 46XY 

karyotype was found in all of the patients 

with severe hypospadias. Accordingly, CAH 

was found in two (13.3%) patients with 46, 

XYDSD, these patients had 3-beta 

hydroxylase deficiency. 

The 5-alpha-reductase deficiency was found 

in two (13.3%) patients with 46, XYDSD. One 

patient (6.7%) was diagnosed to have 

Persistent Mullerian duct syndrome with 46, 

XYDSD. Among them, four (8%) patients 

were diagnosed with ovotesticular DSD. 

Four (8%) patients had ambiguity as part 

of the syndrome while one case had 46, 

XXDSD with trisomy 13 and imperforated 

anus, another case had 46, XXDSD with 

imperforated anus and choanal atresia, and the 

other one had 46, XXDSD with ambiguous 

genitalia associated with imperforated anus 

who died in the neonatal period. These 

patients had multiorgan damages with normal 

hormonal measurements. The detailed 

etiology of DSD is displayed in Table 2. 

 
Table 1. Etiological Classification of Disorders of Sex Development (DSD) in the Study Population (n = 34) 

Etiological classification Etiological diagnosis N (%) 

46,XXDSD N = 31 (62%) Congenital adrenal hyperplasia 28 (56%) 

  Syndromic 3 (6%) 

46,XYDSD N = 15 (30%) Congenital adrenal hyperplasia 2 (4%) 

  Syndromic 1 (2%) 

  Persistent Müllerian duct syndrome 1 (2%) 

  Severe hypospadias 9 (18%) 

  5 alpha reductase deficiency 2 (4%) 

Ovotesticular DSD (True Hermaphrodism) N =4 (8%)  4 (8%) 
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Table 2. Etiological Classification and Diagnosis of Patients 

Classification Diagnosis Frequency (n) Percent (%) 

46,XXDSD Congenital adrenal hyperplasia 28 90.3% 

 21-hydroxylase deficiency 22 71.0% 

 11-beta-hydroxylase deficiency 6 19.3% 

  Syndromic 3 9.7% 

46,XYDSD Congenital adrenal hyperplasia 2 13.3% 

 3-beta hydroxylase deficiency 2 13.3% 

 Syndromic 1 6.7% 

 5 alpha reductase deficiency 2 13.3% 

 Persistant Mullerian Duct 1 6.7% 

  Severe hypospadias 9 60.0% 

True hermaphrodism (ovotesticular DSD)  4 100/0% 

*Chi-square test was used. 

 

Discussion 

In this study, we presented 50 diagnosed 

cases over four years. Majority (61.7%) of the 

patients presented before the age of 5 years. 

Only two patients with ambiguous 

genitalia who had 46XX karyotype because of 

opinion of their parents and psychiatrist 

underwent surgery and change to male 

phenotypes. Our data determined the most 

common cause of DSD was 46, XXDSD 

(62%), with 46, XYDSD in second place 

(30%) and lastly ovotesticular disorders (8%). 

In contrast, 46, XYDSD was the 

commonest type of DSD in other reports.
15-17

 

The etiological classification of the patients is 

portrayed in Table 1. 

46, XXDSD were the most common cause 

of DSD in our study, with CAH as the 

underlying diagnosis. These findings were 

consistent with the result of studies which 

reported that CAH is the most common cause 

of DSD.
11,15,18,19

 However Ganie et al
20

 found 

the most common diagnosis was unclassified 

disorder of androgen synthesis and action 

(53%) and ovotesticular DSD (22%) in South 

Africa. Erdo˘gan and their co-authors
6
 

reported the most common cause of DSD 

were Turner Syndrome and CAH. However, 

we had not found any cases with Turner 

Syndrome in this study because we only 

observed the patients who attended the Shahid 

Sadoughi Hospital in Yazd.  

Among 31 patients with 46, XXDSD, we 

found that most of the individuals with CAH 

had deficiency of 21-hydroxylase enzyme. 

These results were consistent with other 

studies.(16, 21-23) Six patients (19.3%) with 

46, XXDSD had 11 beta deficiency. It is 

important to diagnose these children early so 

that they can receive treatment in order to 

avoid severe virilization, hirsutism, short 

stature, and premature pubarche.
24

 

The most common cause of DSD in 46, 

XYDSD group was severe hypospadias
15,17

 

(60%) with undescended testis (UDT). Also, 

the patients with severe hypospadias showed 

normal hormonal evaluation. Several 

researches have reported the most common 

cause in this group to be androgen 

insensitivity syndrome.
9,15

 Misgar and their 

co-workers
22

 reported the most common 

cause of the 46,XYDSD were 5-alpha-

reductase deficiency. In our study, two 

children with 46, XYDSD had 5alpha 

reductase. Accordingly, two children (13.3%) 

with CAH in this group had 3-beta 

hydroxylase deficiency. Studies reported 

ovotesticular DSD were rare.
20,25

 The 

constitution of ovotesticular DSD is 3%-10% of 

all sexual disorders.
25

 Level of genital 

ambiguity in patients with ovotesticular DSD 

was variable. Three patients in our study with 

ovotesticular DSD had 46XX karyotype and 

one patient had 46XY karyotype. These 

findings were similar to previous studies 

reporting 72% patients with 46XX karyotype.
15

  

Conclusion 

In conclusion, the most common cause of 
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DSD found in this study is CAH. Meanwhile, 

46, XX DSD was more common than 46, 

XYDSD. In 46, XXDSD, the underlying 

cause was CAH and the common cause of 

DSD in 46, XYDSD was severe hypospadias. 

This cross-sectional study conducted at a 

single center acted as a major limiting factor 

with our evaluation including a small number 

of patients. However multicenter studies with 

a lifelong follow-up are required to find the 

precise prevalence of patients with DSD in 

our population. There is a further need for 

genetic test in patients with ambiguous 

genitalia with syndromes. 

Conflict of Interests 

Authors have no conflict of interests. 

Acknowledgments 

We thank Miss. Zahra Zare for her help in 

collecting data. We also thank children and 

their parents who participated in the study. 

This study was financially supported by the 

Shahid Sadoughi University of Medical 

Sciences, Yazd, Iran. 
 
 

How to Cite: Ordooei M, Amouei A, Mirjalili SR, 

Ordoei M, Rasoulizadeh Z. Etiological 

Classification of Patients with Ambiguous 

Genitalia: A Cross-Sectional Study. World J Peri 

& Neonatol 2022; 5(1): 11-6. 

DOI: 10.18502/wjpn.v5i1.10123 
 

 

References 

1. Hiort O, Birnbaum W, Marshall L, Wünsch L, 

Werner R, Schröder T, et al. Management of 

disorders of sex development. Nat Rev 

Endocrinol 2014; 10(9): 520-9. 

2. Ogilvy-Stuart AL, Brain CE. Early assessment 

of ambiguous genitalia. Arch Dis Child 2004; 

89(5): 401-7. 

3. Armanian AM, Kelishadi R, Ardalan G, 

Taslimi M, Taheri M, Motlagh ME. Prevalence 

of genitalia malformation in Iranian children: 

findings of a nationwide screening survey at 

school entry. Adv Biomed Res 2014; 3: 36. 

4. Wisniewski AB. Psychosocial implications of 

disorders of sex development treatment for 

parents. Curr Opin Urol 2017; 27(1): 11-3. 

5. Ghanei A, Mohammadzade G, Zarepur E, 

Soheylikhah S. Congenital adrenal hyperplasia 

and vanishing testis: rare case of male 

pseudohermaphroditism. Int J Reprod BioMed 

2016; 14(3): 213-6. 

6. Erdoğan S, Kara C, Uçaktürk A, Aydın M. 

Etiological classification and clinical 

assessment of children and adolescents with 

disorders of sex development. J Clin Res 

Pediatr Endocrinol 2011; 3(2): 77-83. 

7. Kliegman RE, St. Geme J. Nelson textbook of 

pediatrics. 21
st
 ed. Philadelphia, PA: Elsevier; 

2019.  

8. Hughes IA. Consequences of the Chicago DSD 

consensus: A personal perspective. Horm 

Metab Res 2015; 47(5): 394-400. 

9. Bertelloni S, Tyutyusheva N, Valiani M, 

D'Alberton F, Baldinotti F, Caligo MA, et al. 

Disorders/differences of sex development 

presenting in the newborn with 46,XY 

karyotype. Front Pediatr 2021; 9: 627281. 

10. Lee PA, Nordenström A, Houk CP, Ahmed 

SF, Auchus R, Baratz A, et al. Global 

disorders of sex development update since 

2006: Perceptions, approach and care. Horm 

Res Paediatr 2016; 85(3): 158-80. 

11. Kutney K, Konczal L, Kaminski B, Uli N. 

Challenges in the diagnosis and management 

of disorders of sex development. Birth Defects 

Res C Embryo Today 2016; 108(4): 293-308. 

12. van der Zwan YG, Biermann K, Wolffenbuttel 

KP, Cools M, Looijenga LH. Gonadal 

maldevelopment as risk factor for germ cell 

cancer: towards a clinical decision model. Eur 

Urol 2015; 67(4): 692-701. 

13. Ono M, Harley VR. Disorders of sex 

development: new genes, new concepts. Nat 

Rev Endocrinol 2013; 9(2): 79-91. 

14. Arboleda VA, Lee H, Sánchez FJ, Délot EC, 

Sandberg DE, Grody WW, et al. Targeted 

massively parallel sequencing provides 

comprehensive genetic diagnosis for patients 

with disorders of sex development. Clin Genet 

2013; 83(1): 35-43. 

15. Walia R, Singla M, Vaiphei K, Kumar S, 

Bhansali A. Disorders of sex development: a 

study of 194 cases. Endocr Connect 2018; 

7(2): 364-71. 

16. Shamma RA, Atef S, Arafa N. Etiological 

classification and clinical spectrum of 

Egyptian pediatric patients with disorder of sex 

development, single center experience. 



Patients with Genital Ambiguity 

16     World J Peri & Neonatol 2022; Vol. 5; No. 1 

 

http://wjpn.ssu.ac.ir 

Endokrynol Pol 2021; 72(5): 558-65. 

17. Kohva E, Miettinen PJ, Taskinen S, Hero M, 

Tarkkanen A, Raivio T. Disorders of sex 

development: timing of diagnosis and 

management in a single large tertiary center. 

Endocr Connect 2018; 7(4): 595-603. 

18. Dar SA, Nazir M, Lone R, Sameen D, Ahmad 

I, Wani WA, et al. Clinical spectrum of 

disorders of sex development: A cross-

sectional observational study. Indian J 

Endocrinol Metab 2018; 22(6): 774-9. 

19. Al-Jurayyan NA. Ambiguous genitalia: two 

decades of experience. Ann Saudi Med 2011; 

31(3): 284-8. 

20. Ganie Y, Aldous C, Balakrishna Y, Wiersma 

R. The spectrum of ovotesticular disorders of 

sex development in South Africa: A single-

centre experience. Horm Res Paediatr 2017; 

87(5): 307-14. 

21. Juniarto AZ, van der Zwan YG, Santosa A, 

Ariani MD, Eggers S, Hersmus R, et al. 

Hormonal evaluation in relation to phenotype 

and genotype in 286 patients with a disorder of 

sex development from Indonesia. Clin 

Endocrinol (Oxf) 2016; 85(2): 247-57. 

22. Misgar RA, Bhat MH, Masoodi SR, Bashir 

MI, Wani AI, Baba AA, et al. Disorders of sex 

development: A 10 years experience with 73 

cases from the Kashmir Valley. Indian J 

Endocrinol Metab 2019; 23(5): 575-9. 

23. Witchel SF. Congenital adrenal hyperplasia.  

J Pediatr Adolesc Gynecol 2017; 30(5): 520-34. 

24. Jahagirdar R, Khadilkar V, Deshpande R, 

Lohiya N. Clinical, etiological and laboratory 

profile of children with disorders of sexual 

development (DSD)-experience from a tertiary 

pediatric endocrine unit in Western India. 

Indian J Endocrinol Metab 2021; 25(1):  

48-53. 

25. Ozsu E, Mutlu GY, Cizmecioglu FM, Ekingen 

G, Muezzinoglu B, Hatun S. Ovotesticular 

disorder of sexual development and a rare 

46,XX/47,XXY karyotype. J Pediatr 

Endocrinol Metab 2013; 26(7-8): 789-91. 

 
 


