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the genetic control does not differ in either gender. 
Regulatory genes controlling the development of the 
genital ridge and the formation of the bipotent gonad 
have been identified and developmental anomalies 
resulting from gene mutations have been described.1 
The differentiation of the bipotent gonad to an ovary 
or testis follows and is also under genetic control. 
Several genes affecting testicular differentiation have 
been determined, whereas very little is known about 
ovarian formation. Since a functioning ovary is not 
necessary for female phenotype development, while a 
testis is necessary for the male phenotype, the devel-
opment of the ovary has been incorrectly considered 
a development by ‘default’. Since 2004, new findings 
have suggested that specific genes are required for 
the early development of the ovary and that muta-
tions in these genes influence ovarian development 
and result in specific clinical syndromes.2 

In 2006, the European Society for Pediatric Endo-
crinology (ESPE) and the Lawson Wilkins Pediatric 
Endocrine Society (LWPES) reviewed the overall 
management of intersex disorders and proposed 
changes in terminology3 (Table 1). Given the significant 
advances in the understanding of molecular causes of 
abnormal sexual development, it became necessary 
to integrate current knowledge with the classifica-
tion of intersex disorders. Furthermore, there has 
been dissatisfaction about existing nomenclature of 
intersex disorders among both health professionals 
and patients as to the gender-based diagnostic labels.3 
The term ‘disorders of sex development’ (DSD) is now 
proposed to define congenital conditions in which 
a dysharmony between chromosomal, gonadal and 
anatomical sex exists.3 A new classification system for 
the causes of DSD has been proposed based on the 

karyotype. This terminology, however, also includes 
the term “sex” in the description of the specific devel-
opmental abnormality with the inevitable associated 
connotation.4

The present mini-review focuses on the 46,XX 
individual, with emphasis on recent advances in knowl-
edge pertaining to ovarian development and related 
abnormalities. In the first part, basic embryology of 
the ovary, genetic control of ovarian development 
and relevant mutations are reviewed. In the second 
part, the DSD in the 46,XX individual according 
to the revised nomenclature and classification are 
discussed. The latter part aims to familiarize the 
clinician with recent changes in terminology and to 
suggest how the new terms may be incorporated in 
everyday practice. 

BASIC EMBRYOLOGY OF THE OVARY  
AND DUCTS

The urogenital ridge, from which the urogenital 
system will derive, arises at approximately the 4th week 
of gestation in the intermediate mesoderm.5 The indif-
ferent gonad, identical in females and males, emerges 
on the ventromedial surface of the mesonephros as a 
derivative of the intermediate mesoderm. The indif-
ferent or bipotent gonad is formed by proliferation 
of the coelomic epithelium and a condensation of 
mesenchymal cells of mesonephric origin.6 Primordial 
germ cells (PGCs) derive from the epiblast, the outer 
ectodermal layer of the embryo; they subsequently 
move to the yolk sac wall and then migrate along the 
dorsal mesentery of the hind gut to the gonadal ridge 
(Figure 1).1 During migration, PGCs undergo cell 
division and, once in the genital ridge (by the end of 

TAbLE 1. Previous and proposed revised nomenclature3 
Previous Proposed

Intersex Disorders of sex development (DSD)

Male pseudohermaphrodite, Undervirilization of an XY male

Undermasculinization of an XY male 46,XY DSD

Female pseudohermaphrodite, Overvirilization of an XX female, Masculinization  
of an XX female

46,XX DSD

True hermaphrodite Ovotesticular DSD

XX male or XX sex reversal 46,XX testicular DSD

XY sex reversal 46,XY complete gonadal dysgenesis




