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Five pediatric patients with three different disorders of sexual development are reported in this study; 
the first three male patients (16 years, 4 years and 2 months old, respectively) were diagnosed as 
having diphallia. These 3 patients had real diphallia, well developed penises, urinarious meatus, and 
both testicles and one of the case, vessel duplication was reported by urology. All the patients have 
normal cytogenetic analysis, 46XY. The fourth patient was 2 years old, with hyperplasic clitoris, 
hyperpigmented tissue similar to labia major (large lips) and internal female organs identified as 
vagina, uterus and both ovaries. A chimera with two different cells lines [46,XX (48%)

 
and 46,XY (52%)] 

by cytogenetic studies was reported. And the last child was 2 years 8 months old patient with 
chromosome translocation, between chromosome Y and 7 chromosomes t(7;Y). Hypospadias pene-
escrotal, unilateral cryptorchidism, urinary meatus stenosis and malformed scrotum were diagnosed 
together with vessel duplication. 
  
Key words: Ambiguous genitalia, diphallia, hypospadias, cryptorchidism, chromosome translocation and 
chimera. 

 
 
INTRODUCTION 
 
Disorders of sexual development (DSD), formerly termed 
intersex conditions, are considered as clinical events and 
an early genetic and clinical diagnosis is important in 
order to counsel parents on therapeutic options (Allen, 
1976; Bernstein, 1981; Hughes et al., 2006, McLaren et 
al.,   1984;  Rosenfield  et  al.,  1980;  Walsh  and  
Migeo,  
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1978). However, the problem of early gender assignment 
has been challenged by the results of clinical and basic 
science research, which show that gender identity 
development likely begins in the uterus, where the 
techniques for surgical genital reconstruction have been 
associated to psychological, interfamilial and social 
implications of gender assignment (Perez-Palacios et al., 
1975; Watchel and Bare, 1981; Williams, 1981; Wilson 
et al., 1986), which in some cases  becomes  a  real  
problem for surgical reconstruction. This study focuses 
on newborn genetic evaluation and the differential diag- 
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noses in children with DSD, including pediatric patients 
with three specific ambiguous genitalia cases: Diphallia, 
hypopadias and cryptorchidism, some of them are 
associated with chromosome aberrations as chime-rism 
and translocation.  

The first three patients in this study were diagnosed 
with diphallia, or penile duplication (PD), which is a 
medical condition where a male infant is born with two 
penises (Abdel, 1972; Carlos de la fuente et al., 2004; 
Del Vecchyo et al., 1995; Kapoor and Saha, 1987; 
Kaufman et al., 1990; Maruyama et al., 1999; Melekos 
and Barbalias, 1986; Camacho-Gutierez et al., 2004). It 
has been estimated that one out of 5 million live births in 
the United States results in a diphallic birth defect 
(Abdel, 1972).  

When diphallia is present, a different kind of other 
congenital anomalies, such as renal, vertebral and 
anorectal duplication are observed. There is also a 
higher risk of spina bifida. Infants born with PD and its 
related conditions have a higher death rate from various 
infections associated with their more complex renal or 
colorectal systems. It is thought that diphallia occurs in 
the fetus between the 23rd and 25th days of gestation 
when an injury, chemical stress or malfunctioning 
homeobox genes (Thomas, 2005), hamper the proper 
functioning of the caudal cell mass of the fetal mesoderm 
as the urogenital sinus separates from the genital 
tubercle and rectum to form the penis. This rare 
condition has been documented in pigs and other 
mammals. (Camacho-Gutierez et al., 2004; Villanova 
and Raventos, 1954). It is commonly mistaken that all 
sharks have this condition, but in reality they have a pair 
of "claspers", which serve a reproductive function. 

The fourth patient presented a chromosomal Chimera. 
The phenotypic spectrum of 46,XX/46,XY chimeric 
patients is

 
variable. It ranges from normal male or female 

genitalia to
 
different degrees of ambiguous genitalia as in 

this study. Chimerism results
 
from the fusion of two 

different zygotes in a single embryo (de Grouchy,
 
1980),

 

whereas mosaicism results from a mitotic error in a 
single zygote.  

It was observed by Lillian in 1998, the simultaneous 
presence of 46,XX

 
and 46,XY cell lines in 0.24% of 

amniotic fluid
 
cell cultures. True cases of chimerism have 

been reported (Hunter
 
et al., 1982; Lawce, 1985; Freiberg 

et al., 1988; Amor et al.,
 
1999; Yaron et al., 1999; 

Pinhas-Hamiel et al., 2002; Simon-Bouy
 
et al., 2003; 

Chen et al., 2005). The first case of chimerism was 
reported by Gartler in 1962.

 
Since then, very few cases 

have been studied using microsatellite markers,
 
in order 

to identify the genetic mechanism involved. Here, we
 

describe a phenotypical normal patient
 
with ambiguous 

external genitalia (Figure 7) and a chromosome formula 
46,XX/46,XY, chimera (Figure 8). 

The fifth and last patient with ambiguous genitalia had 
a Y;7 chromosome translocation. The frequency of 
Y/autosome translocations  in  the  general  population  is  

 
 
 
 
not a rare event, approximately 1 in 2000 (Nielsen and 
Rasmussen, 1976; Powell, 1984; Gardner and 
Sutherland, 1996). Like any other chromosome, the Y 
chromosome can be translocated onto an autosome or a 
sexual chromosome, either in a balanced or unbalanced 
manner. Translocations between the Y and a non-
acrocentric chromosome are not frequent and may 
involve any part of the Y chromosome (Smith et al., 
1979), which often leads to an abnormal phenotype and 
infertility (Smith et al., 1979; Delobel et al., 1998; 
Goodfellow et al., 1985; Vogt et al., 1996; Vogt, 1999; 
Viguié et al., 1982). However, it has been reported that in 
Y/autosome translocation, the heterochromatic portion of 
Yq could be translocated to an acrocentric chromosome, 
(Hsu, 1994). These translocations have been observed in 
phenotypically normal individuals and reported in 
multiple families, indicating that fertility is usually not 
affected (Smith et al., 1979; Hsu, 1994; Cohen et al., 
1981; Alitalo et al., 1988).  
 
 
MATERIAL AND METHODS 
 
Several studies were performed in 5 pediatric patients with ambiguous 
genitalia; in all cases, the karyotyping

 
was carried out using blood after 

Giemsa Banding (GTG) banding of chromosomes with enzymes and 
stains that was performed according

 
to national and international 

standard procedures on peripheral blood lymphocytes from all 
patients.  
 
 
Cases 1, 2 and 3 
 
The first three male patients were diagnosed with diphallia: 16 years 
(Figures 1A and B), 4 years

 
(Figures 3A and B) and 2 months old 

(Figures 5A and B), respectively.  All patients were diagnosed with 
real diphallia, well developed with urinarious meatus and both testicles. 
Subsequently, hormonal studies were performed by endocrinology and 
one of the case vessel duplication was observed by urology with pelvic 
ultrasounds. As such, all the patients underwent normal cytogenetic 
analysis, 46XY (Figures 2, 4 and 6). karyotyping was

 
carried out on 

blood after GTG banding. Pathology studies were also performed to 
the surgered penises. 
 
 
Case 4 

 
The fourth pediatric patient in this study was a 2 years old with 
ambiguous genitalia

 
(Figure 7), which was also studied by 

endocrinology with sexual hormonal studies, urology with pelvic 
ultrasound. Genetic and cytogenetic studies reported two different 
types [46,XX (48%)

 
and 46,XY (52%)]

 
(Figure 8). It was observed in 

the patient karyotyping
 
carried out using blood after GTG banding. 

 
 
Case 5  

 
The last pediatric patient in this study was a 2 years 8 months old 
patient with hypospadias and cryptorchidism

 
(Figures 9 and 10) and 

was diagnosed by urology, hormonal studies performed by 
endocrinology. By genetic and cytogenetic studies, chromosome 
translocation between the sexual Y chromosome and 7 was observed, 
t(7;Y)

 
(Figure 11) and was also

 
carried out using  blood  after  GTG.  
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Figure 1. A. The sixteen years old patient was diagnosed with real diphallia, well developed penises with urinarious 

meatus, and both testicles, hormonal studies were performed by endocrinology and vessel duplication was observed by 
urology with pelvic ultrasounds. B. The best and well formed penis was left after surgery and his complex renal or 

colorectal systems were reconstructed. 
 
 
 

 
 
Figure 2. The 16 years old patient karyotipe reported normal cytogenetic analysis, 46XY. karyotyping was

 
carried out 

on blood after GTG banding. 
 
 
 
Pelvic ultrasound studies were performed (Figure 12). 
 
 
 
RESULTS AND DISCUSION 
 
Recently, the Lawson Wilkins Pediatric Endocrine 
Society, (LWPES, 2008) and the European Society for 
Pediatric Endocrinology, (ESPE, 2010) have published 
proposed changes to the nomenclature and definitions of 
disorders in which the development of chromosomal, 
gonadal, or phenotypic sex is atypical (Allen, 1976, 
Hughes et al., 2006). They proposed to change the 
nomenclature to reflect advances in our understanding of 
the pathophysiology of these sexual disorders in order to 
the   help   the   affected   patients   concerned.   

Previous terminology and revised nomenclature of 
disorders of sexual development (DSD) were based on 
new nomenclature: 1.-Sex chromosome DSD 
[46,XX/46,XY (chimeric, ovotesticular DSD)], 2.-46,XY 
DSD [Disorders of testicular development (complete and 
partial gonadal dysgenesis)] and other (severe hypospa-
dias, cryptorchidism). (kaefer et al., 1999; Aarskog, 1971; 
Keenan, 1980). 

In relation to embryology of sexual differentiation, the 
physical sex determination begins with genetic sex, 
where chromosomal sex determines gonadal sex. The 
type of gonad present determines the differentia-
tion/regression of the internal ducts (that is, müllerian 
and wolffian ducts) that determines the phenotypic sex 
(Perez-Palacios et al., 1975; Sheehan et al., 1985).  
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Figure 3.  A.  The four years old patient was diagnosed with real diphallia, well developed penises with urinarious 

meatus and both testicles, hormonal studies were performed by endocrinology. B. The best and well formed penis was 

left after surgery and his complex renal or colorectal systems were reconstructed. 
 
 
 

 
 
Figure 4. The four years old patient karyotipe have normal cytogenetic analysis, 46XY. karyotyping was

 
carried out 

on blood after GTG banding. 
 
 
 

Gender identity is determined by both phenotypic appea-
rance and the brain's prenatal and postnatal develop-
ment as influenced by the environment. Gonadal 
differentiation is determined during the second month of 
fetal life. The information present on the short arm of the 
Y chromosome called testis-determining factor (TDF) is a 
35–kilobase pair (kbp) sequence and there is also an 
area termed the sex-determining region of the Y 
chromosome (SRY) (Bernstein, 1981; McLaren et al., 
1984; Wilson et al., 1986). When this region is absent or 
altered, the indifferent gonad develops into an ovary. 
The existence of patients with 46,XX testicular DSD, who 

have testicular tissue in the absence of an obvious Y 
chromosome or SRY genetic material, requires other 
genes that are important to testicular development inclu-
ding other chromosomes: X chromosome (DAX1), 9q33 
(SF1), 11p13 (WT1), 17q24-q25 (SOX9), and 19q13.3 
(AMH) (Allen, 1976; McLaren et al., 1984; Wilson, 1972). 
In ambiguous genitalia, the internal ducts may be altered 
when testicular tissue is absent; the fetus 
morphologically begins and completes the internal sex 
duct development and external phenotypic development 
of a female. When testicular tissue is present, two 
produced    substances    appear    to      be    critical    for  
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Figure 5.  A. The two months old patient was diagnosed with real diphallia, well developed penises were observed 

although a upper protuberance was observed, and was thought to be a pseudotripallia. However by pathological studies 
a lipid content tissue was reported.  With urinarious meatus, and both testicles, hormonal studies were performed by 
endocrinology. B. The best and well formed penis was left after surgery and his complex renal or colorectal systems 
were reconstructed. 

 
 
 

 
 
Figure 6. The two months old patient karyotipe have normal cytogenetic analysis, 46XY. karyotyping 

was
 
carried out on blood after GTG banding. 

 
 
 

development of male internal sex ducts and an external 
male phenotype, namely, testosterone and müllerian-
inhibiting substance (MIS) or AMH. The differentiations 
of external genitalia of both sexes are identical during the 
first 7 weeks of gestation. Without the hormonal action of 
the androgens testosterone and dihydrotestosterone 
(DHT), (Josso, 1971) external genitalia are psychically 
female. In the gonadal male, differentiation toward the 
male phenotype actively occurs in the next 8 weeks. This 
differentiation is moderated by testosterone, which is 

converted to 5-DHT by the action of  an  enzyme,  5-
alpha Imperato-McGinley et al., 1979; Saenger, 1981) 
present within the cytoplasm of cells of the external 
genitalia and the urogenital sinus. DHT is bound to 
cytosol androgen receptors within the cytoplasm and is 
subsequently transported to the nucleus, where it leads 
to translation and transcription of genetic material. These 
actions lead to normal male external genital 
development from primordial parts, forming the scrotum 
from the genital swellings, forming the shaft of the penis 
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Figure 7. The two months old patient has hyperplasic clitoris, 

hyperpigmented tissue similar as labia majora (large lips) it was 
reported by genitography internal females organs were identify as 
vagina, uterus and both ovaries. 
 
 
 

 
 
Figure 8. Karyotipe (50 metaphases) reported a chimera event with 

two different cell lines; 24 metaphases (48%); female 46 XX and 26 
metaphases (52%); male 46XY was observed by chromosome 
studies,

 
carried out on blood after GTG banding. 

 
 
 
from the folds, and   forming  the  glands  penis  from  
the  tubercle.  The state develops from the urogenital 
sinus. Incomplete masculinization occurs when testos-
terone fails to convert to DHT. Mixed gonadal digenesis 
(MGD) is the second most common cause of DSD. 
Hypospadias occurs at a rate of 1 case per 300 live male 
births; in less than 1% of patients, hypospadias occurs 
with unilateral or bilateral cryptorchidism (Kaefe et al., 
1999; Keenan, 1980). It should be diagnosed as DSD in 
patients  with   both   hypospadias   and   cryptorchidism  

 
 
 
 

 
 
Figure 9. The last pediatric patient in this study was a 2 years 8 

months old patient with hypospadias pene-escrotal, unilateral 
cryptorchidism, urinary meatus stenosis, and malformed scrotum. 
 
 
 
 

 
 
Figure 10. The last patient with hypospadias pene-escrotal, unilateral 
cryptorchidism, urinary meatus stenosis, and malformed scrotum, 
after surgery reconstruction. 

 
 
 
(Figures 9 and 10) as in the last  patient  in  this  study  
with  a   Y;7   chromosome translocation (Figure 11). It is 
thought that diphallia occurs in the fetus between the 
23rd and 25th days of gestation when an injury, chemical 
stress, or malfunctioning (Abdel, 1972; Carlos de la 
fuente et al.,  2004; Del Vecchyo et al., 1995; Kapoor 
and Saha,  1987; Kaufman et al., 1990; Maruyama et al., 
1999; Melekos and Barbalias,  1986)  homeobox genes 
hamper proper functioning of the caudal cell mass of the 
fetal mesoderm as the urogenital sinus separates from the 
genital tubercle and rectum to form the penis (Thomas, 2005).  



 
 
 
 

 
 
Figure 11. By genetics and cytogenetic studies chromosome were 

performed in the last patient, where translocation between the 
sexual Y chromosome and 7 was observed, t(7;Y) it was also

 

carried out on blood after GTG. 
 
 
 

This rare condition has been documented in pigs and 
other mammals (Camacho-Gutierez et al., 2004; 
Villanova and Raventos, 1954). It is commonly mistaken 
that all sharks have this condition, but in reality, they 
have a pair of "claspers", which serve a reproductive 
function.  

The oldest patient was a 16 years old male with a true 
difallia (Figure 1, A and B), who was thought to be a 
female where both penises were confused to be part of 
female external genitalia, a difficult case where a 
multidisciplinary medical and psychological team had to 
work together with the patient in order to understood the 
real chromosomal and psychical sex. However, the sex 
orientation of this patient was that of a male, which was 
easier for him to accept all physical, surgical, clinical and 
psychological changes. Nevertheless, the patient still had 
her family, friends and society to affront as a new male 
human being. These psychosocial aspects are therefore, 
important for modern treatment of patients with ambi-
guous genitalia, which involves a team-oriented 
approach as mentioned before. This gender-assignment 
team should be as early as possible (new born) as both 
younger patients in this study (Figures 3 and 5), and 
usually involves neonatologists, geneticists, endocri-
nologists, surgeons, counselors, physiologists and 
ethicists (Hollowell, 1977). The goal is to provide appro-
priate medical support and counseling regarding care 
and therapy as in the case of the 16 years old patient. 
The topic of early gender reassignment is currently under 
debate. Moreover, Infants born with penis duplication and 
its related conditions have a higher death rate from 
various infections associated with their more complex 
renal or colorectal systems. 

In relation to chimeric patients with a 46,XX/46,XY
 

karyotype, only a small number have been reported in the  
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literature.   In   most   cases,   this   condition  

 
has    

been diagnosed at birth, due to the presence of ambi-
guous

 
external genitalia; however, in this study although 

genitals were not well developed
 
(Figure 7), the cytoge-

netic diagnosis was done using two months old baby, 
since the family considered the baby as a normal female 
patient. According to Danon (1996), these cases account 
for about 13% of true

 
hermaphrodites. The phenotype 

from these
 
patients varies from normal male or female 

external genitalia
 
(Froesch et al., 1983; Freiberg et al., 

1988; Bromilow and Duguid,
 
1989) to different degrees of 

ambiguous genitalia (Fitzgerald
 
et al., 1979; Farag et al., 

1987; Poissonnier et al., 1987;
 
Green et al., 1994; Siou et 

al., 1994; Sawai et al.,
 
1994) as the patient in this study 

(Figure 7). Infertility in patients with 46,XX/46,XY results 
and normal genitalia have been observed in male 
patients (Watkins et al., 1981; Schoenle et al., 1983)

 
and 

female (Bromilow and Duguid, 1989; Verp et al., 1992).  
In relation to the patient in this study with 48% 46,XX and 
52% 46,XY from 50 metaphases in the performed 
karyotype (Figure 8), genitalia is considered

 
as chimera 

rather than mosaic, even though a molecular analysis
 

has not been provided. A mosaic contains genetically 
different

 
cells originating from a single zygote. It results 

from a mitotic
 
error during the first blastomeric division or 

at a later stage.
 
Niu (2002) reported the first case

 
of 

mosaicism proven at the molecular level in a herma-
phrodite

 
individual [46,XX (39)/46,XY (9)]. Chimerism is a 

rare
 
condition where cell lines originate from two distinct 

zygotes.
 

Chimerism is thought to result from the 
fertilization of two

 
oocytes by two sperms and subsequent 

fusion of two zygotes into
 

one single embryo. This 
condition is called tetragametic chimera, confirmed with 
molecular studies by Green et al. (1994), Uehara et al. 
(1995), Bonthron (1997) and Strain et

 
al. (1998). In 

conclusion, we report in this fourth patient a chimera
 
with 

normal physical phenotype and ambiguous genitalia. 
However, in the future, polymorphic DNA marker 
analysis

 
should be performed to distinguish chimera from 

mosaic and to determine
 

the mechanism leading to 
46,XX/46,XY chimera.   

In the last case in this study, although the incidence of 
Y/autosome translocations is low (Nielsen and 
Rasmussen, 1976; Powell, 1984; Gardner and Sutherland, 
1996), whereas involvement of non-acrocen-tric chromo-
somes often leads to infertility, in this study, all 20 
observed metaphases in the last patiente with t(Y;7) 
GTG banding showed that the entire Y chromosome was 
translocated onto one of the chromosomes 7, The 
patient's father had a normal karyotype (46,XY), demon-
strating that this was a de novo (Y;7) translocation 
(Figure 11). Our patient had normal development with 
normal phenotype. However, ambiguous genitalia was 
diagnosed by hypospadias pene-escrotal, unilateral 
cryptorchidism, urinary meatus stenosis, and malformed 
scrotum that needed urological surgery

 
(Figures 9 and 

10). The cytogenetic analysis of GTG banded chromo-
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Figure 12. The last pediatric patient in this study was a 2 years 8 months old patient with hypospadias and cryptorchidism

 
was 

diagnosed by urology with pelvic ultrasound studies. 
 
 
 

somes revealed a de novo (Y;7) translocation in all 
metaphase cells, where no cell mosaisism was reported 
(Figure 11).In the future NOR and FISH studies will be 
performed to detect the specific translocation 
breakpoints, since the patient was not taken any more by 
their parents to the hospital. In the present study, an 
abnormal segregation of the (Y;7) was found to be 
asociated with external and internal genitalia alteracions 
as mentioned before. Such chromosome  translocation 
might interfiere with normal Y genes specific for sexual 
development (Barros et al., 2001; Delobel et al., 1998; 
Rappold, 1993; Gabriel-Robez and Rumpler, 1990) and 
Y telomere deletion, which might ocurr during the fusion 
process with the autosomic chromosome 7. The selection 
of female embryos by pre implantation genetic diagnosis 
(PGD), which has become the method of choice to 
influence the gender of a future patient should be 
important. It might  be considered at genetic counselling 
in this specific Y chromosome aberration.  

Finally, in relation to mortality and morbidity, medical 
aspects of some other disorders of sexual development 
might be cosidered, where patients born with ambiguous 

genitalia can represent a true medical and social 
emergency; as  in  the  case  of  adrenogenital  
syndrome (CAH), (Amrhein et al., 1977; Bongiovanni,  
1962), due to salt-wasting nephropathy that occurs in 
75% of infants born with CAH, the most common cause 
of ambiguous genitalia, as in the pediatric hospital where 
this study was performed in Mexico.  

Nevertheless all patients with DSD are multidisciplinary 
evaluated by endocrinology, urology, cytogenetics and 
genetics. DSD frequency might vary depending on their 
etiology, such as difallia, quimerism, or chromosome Y;7 
translocation. However, congenital adrenal hyperplasia  
CAH is still the most common cause of ambiguous 
genitalia in the newborn (Dupont et al., 1977; Frasier et 
al., 1975). 

The earlier the diagnosis is done, the best of the 
physical, sociological and psychological life for the 
patient, as the first 16 years old male patient with difallia 
in this study, who was thought by his family, friends and 
society to be a female patient. Some pediatric patients 
with DSD with a normal phenotype, the diagnosis could 
be missed. This might be an important issue where earlier  



 
 
 
 
treatment is associated to a better quality of life for the 
patient.  
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