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Summary

Introduction: Disorders of sexual development (DSD), also known as variations of sex differentiation, are rare congenital
anomalies of sexual development. Managing these conditions poses numerous challenges. The aim of this study was to
evaluate the epidemiological and diagnostic aspects of DSD in our practice.

Patients and methods: We conducted a descriptive retrospective study on patients followed and managed for DSD at
the pediatric surgery department of the National Children's Hospital Albert Royer over a period of seven and a half years,
from July 1, 2016, to December 31, 2023.

Results: We collected 122 cases of DSD during the study period, with a hospital frequency of 16 cases per year. The
anomaly was discovered in the neonatal period in 91% of cases. The mean age at first consultation was 3.5 years (1
day-16 years). Signs of puberty in the opposite sex to the rearing sex were noted in three patients (2.5%). Karyotyping
revealed 46,XX in 67.7% of cases, 46,XY in 29% of cases, 46,XX/46,XY in 2.5% of cases, 45,X0/46,XX and 45,X0/46,XY
in 0.8% each. Subjects with 46,XX were mostly classified as Prader type Ill, and all subjects with 46,XY presented with
hypomasculinization with a mean score of 10.5. Surgical exploration with or without gonadal biopsy was performed in 28
patients (32.2%). The etiology was dominated by congenital adrenal hyperplasia (CAH) found in 31.2% of cases followed
by ovotestis in 18% of cases. In a quarter of children, no cause was found. Cloacal malformation was associated in two
patients.

Conclusion: DSD are not uncommon and are often diagnosed late in our setting. Congenital adrenal hyperplasia and
ovotesticular gonads are the main etiologies.
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46,XX or 46,XY chromosomes according to different studies
[3]. However, this condition seems to be more frequent in

Introduction

Variations in sex differentiation, or Disorders of Sex
Development (DSD), are rare congenital anomalies of
sexual development resulting in discordance between
internal genitalia, external genitalia, and secondary sexual
characteristics [1]. Clear estimates of the incidence rate of
individuals with sexual differentiation anomalies are lacking.
This rate can vary from 1 in 4500 to 1 in 5500 live births in
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European countries [1-4]. In Africa, an incidence of 28 per
10,000 and 1 in 4500 births has been found in some regions
[2,5]. The frequency of DSD also varies depending on the
definition and appears to be more common in individuals with
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Figure 1: Aspects of external genitalia of a patient 46XX/46XY DSD.

No developped genital tubercle

No vaginal orifice

areas where consanguineous marriage still exists, notably
in Senegal. This partly justifies the frequency of congenital
adrenal hyperplasia as the main cause of DSD in most studies
[3,5]. DSD are increasingly explored, their pathogenesis
better understood, and their management better codified.
However, they retain their diagnostic complexity, especially in
etiological research for practitioners, constituting a significant
burden for children and their families. The aim of this study
is to evaluate the epidemiological and diagnostic aspects of
DSD in a pediatric surgery department with limited resources.

Patients and Methods

We conducted a retrospective descriptive study over a
period of 7 years and 6 months, from July 2016 to December
2023, at the pediatric surgery department of Albert Royer
Children's Hospital in Dakar, Senegal. We included all
patients seen and managed for DSD who had undergone
at least a basic assessment. During the study period, 138
medical records were collected, of which 122 met our
selection criteria. We studied the frequency of DSD, age at
first consultation, rearing sex, circumstances of anomaly
discovery, phenotype, Prader clinical classification, external
masculinization score, associated malformations, genetic sex,
etiological assessment, and etiologies based on karyotype.

Results

Over the seven and a half years of our study, 122 patients
presented with a sexual differentiation anomaly, representing
16 cases per year, accounting for 0.21% of all consultations
and 1.04% of hospitalized patients during the study period.
In 111 children (91%), the anomaly was discovered in the
neonatal period. The mean age of patients at the time of
the first consultation was 3.5 years, ranging from 1 day to
16 years. Fifteen patients were newborns, accounting for
12.6% of cases, and 27 patients (22%) were over 3-years-old.
Additionally, 15 patients were aged between 11 and 16 years
at the time of the first consultation (12.6% of cases). Among
them, three had signs of puberty in the opposite sex to their
rearing sex. Figure 1 illustrates the different age groups
at consultation. In our study population, the rearing sex
was female in 63 children (51.64%) and male in 55 children

Table 1: Distribution of patients based on the karyotype and the
phenotype.

Karyotype Phenotype

Female Male Mixted
46,XX 42.9% 20.4% 36.7%
46,XY 24.2% 42.5% 33.3%
45,X0 50% 0% 50%
46,XX/46,XY 0% 66.7% 33.3%

(45.08%). A mixed rearing sex was noted in four patients,
accounting for 3.3% of cases. In our series, the anomaly was
identified by biological parents in 77 children, representing
63.11% of cases, and by another family member in 9.83% (12
cases). In 27.05% (33 cases), the observation was made by
medical or paramedical personnel in the delivery room or
during postnatal consultations. The reason for consultation
was an anomaly of external genitalia in 115 patients,
accounting for 94.26% of cases. One-third of the children had
an "ambiguous" phenotype, and nearly a quarter of those
with 46XY had a female phenotype. Table 1 illustrates the
phenotype of patients based on karyotype.

After a complete clinical examination of the external
genitalia, we assessed the degree of virilization in 46XX patients
according to the Prader classification. Type 3 accounted for
56% of cases. Details of this classification are provided in
Table 2. Hypomasculinization was noted in all our XY patients,
with a score below 12. The average score obtained was 10.5,
ranging from 1.5 to 10.5. Associated malformations included
cloacal malformation in two patients (1.6%), one with a 46XX
karyotype and the other with 46XX/46XY chimerism.

The patients were categorized based on the genetic sex
obtained after karyotyping into four groups: 46,XX DSD, 46,XY
DSD, 45X0 Mosaic, and 46,XX/46,XY Chimera (Figure 1). In
Figure 2 is represented the distribution of patients based on
the karyotype. A correspondence between rearing sex and
genetic sex was noted in 73.6% of cases. Figure 3 illustrates
the genetic sex and rearing sex of the children.

In addition to karyotyping, abdominal-pelvic ultrasound
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Figure 3: Distribution of genetic sex based on rearing sex.

Table 2: Distribution of 46XX patients based on the Prader
classification.

Prader type Frequency Percentage (%)
| 14 17.1

1 18 22.0

n 33 40.2

\Y) 17 20.7

Total 82 100

was the initial paraclinical examination performed in all
patients. It allowed the observation of Millerian remnants
in 72 46,XX patients, accounting for 87.8% of cases, and
in three 46,XY patients, accounting for 8.6% of cases.

Hormonal assessment included the measurement of 17
Alpha hydroxyprogesterone in cases of suspected adrenal
hyperplasia. Other hormonal assessments were performed
based on the suspected etiology. The indication for surgical
exploration was made and carried out in 39 children (32%).
It was performed laparoscopically in 60% of cases and
associated with gonadal biopsy in 89% of cases.

Among patients with a female genetic sex, the etiologies
consisted of congenitaladrenal hyperplasiain 35 cases (42.7%),
ovotestis in 22 cases (26.8%), testicular differentiation gonads
in 5 cases (6.1%), and maternal androgen exposure in 4 cases
(4.9%). Etiological investigation is still ongoing in 16 children.
In patients with 46,XY, causes included androgen insensitivity
(20%), gonadal dysgenesis (17.1%), persistence of Mdllerian
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Figure 4: Distribution of etiologies encountered.
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remnants (17.3%), congenital adrenal hyperplasia (8.5%), and
testosterone deficiency (8.5%). Additionally, no cause was
found in 11 children (31.4%). Figure 4 illustrates the various
etiologies encountered.

Discussion

Variations in sex differentiation, or disorders of sex
development, are rare anomalies. However, their frequency
appears to be higher in regions where consanguineous
marriage is still common. We noted a frequency of 16 cases
per year. This frequency of DSD varies according to studies.
In South Africa and Ghana, respectively, 20.8 and 26 cases
per year were reported [2,5]. This high frequency may be
due to systematic screening of all newborns in their series.
The anomaly was often discovered in the neonatal period
in our series. An average age of 6 and 7 years was found in
Cameroon [6], and 10 months in South Africa [2]. However,
the first consultation occurred after the age of 3 years in
22.13% of our patients. This delay in consultation, despite
the early discovery of the anomaly, could be explained by
the high cost of care for most families, the particular socio-
cultural context in which sex is taboo in our regions, and
also by the lack of knowledge among healthcare personnel
about this pathology. Thus, the first consultation may occur
when signs of puberty in the opposite sex to the rearing sex
of the child appear, leading to psycho-social disturbances
[7,8]. Indeed, after the age of 3 years, corresponding to

psychological sex development, any reassignment can have
serious consequences on the mental development of the
child. The delay in diagnosis is also facilitated by the lack of
structures with a well-defined pathway, multidisciplinary
treatment for DSD in most developing countries. However,
the coexistence in the same hospital structure of pediatric
surgery, neonatology, pediatric endocrinology, pediatric
imaging, child psychiatry services improves the knowledge
and management of these patients day by day.

The presence of associated malformations such as cloacal
malformations testifies to the complexity of DSD, which may
involve not only internal genital organs but also the entire
urogenital and lower digestive system. In the literature,
these are female patients [9,10]. One of our 2 patients had
a 46XX/46XY karyotype. However, karyotype-echography
coupling was performed in all patients. Ultrasound is a non-
irradiating, accessible, and easily performed examination,
allowing for a thorough exploration of internal genital
organs with high sensitivity and specificity. However, it
remains operator-dependent, requiring a good knowledge of
Millerian structures [10,11].

In our series, we noted a predominance of the 46XX
karyotype at 67.2% compared to the 46XY found in 29% of
cases. The rate of 46XY DSD varies depending on the schools.
Indeed, some authors include all forms of hypospadias in
DSD, which is not the case in our series.
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Congenital adrenal hyperplasia and ovotesticular DSD
are the most common pathologies in our series. In several
other studies, DSD due to androgen insensitivity rank second
after congenital adrenal hyperplasia [2,12,13]. We note a
significant proportion of ovotesticular DSD in 16 patients
(18%), even though Ganie, et al. found ovotestes as the first
etiology of 46XX DSD [2]. Virilization without a found etiology
occupies a considerable proportion in 19% of patients. Finally,
let us note the peculiarity of four 46XX patients (3.3%) with
testicular differentiation of gonads in our study. This anomaly
should lead to the search for other mutations, notably those
of the SOX9 gene [14,15]. Congenital adrenal hyperplasia can
be the etiology of 46XY DSD with a lower frequency than in
46XX cases and with different pathophysiology and clinical
presentation. Gonosomal anomalies represent the smallest
population of DSD and are paradoxically found mostly in
others [3,10,16]. In some studies, ovotesticular DSD are
classed in that etiological group [17,18]. Turner syndrome
was more frequently found [16], while Mouriquand notes a
predominance of mixed gonadal dysgenesis [19]. Our results
differ with a predominance of patients with chimerism in 60%
of cases of gonosomal anomalies. Our patient with Turner
syndrome had adrenal hyperplasia with severe salt-wasting
syndrome. Cases of association of sex chromosome DSD and
congenital adrenal hyperplasia are known in the literature
[20].

Conclusion

Variations in sex differentiation are not exceptional in our
practice. Their etiological investigation is made difficult by the
psycho-social environment. Genetic sex is most often 46XX.
Congenital adrenal hyperplasia and ovotesticular gonads are
the main etiologies, although there are rare causes requiring
more in-depth genetic research.
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