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Objective: To report a translocation between chromosomes 3 and 4: 46,XY,t(3;4)(p25;q31.3) in a male infant with
a disorder of sexual development.
Design: Case report.
Setting: University hospital.
Patient(s): A 1-year-old infant who presented with abnormal location of the urethral meatus.
Intervention(s): Cytogenetic analysis, fluorescence in situ hybridization (FISH), and serum concentrations mea-
surement (using peripheral blood), and clinical examination.
Main Outcome Measure(s): Karyotype and clinical findings.
Result(s): On clinical examination, bilateral testicular volume and phallus were determined to be undersized.
Serum concentrations of Tand DHEAS were low. G-banding of his chromosomes showed that the patient had a bal-
anced translocation involving chromosomes 3 and 4: 46,XY,t(3;4)(p25;q31.3). This karyotype finding was con-
firmed by FISH. The FISH analysis revealed the presence of sex-determining region (SRY). The proband
inherited this translocation from his father. His sister had the same translocation. However, the father and sister
of the proband were clinically normal.
Conclusion(s): The presence of this chromosomal anomaly and hypospadias was unique to our patient compared with
others with the 46,XY,t(3;4) translocation. Although no such association has been reported to date, we think that the
severe hypospadias in our case might be associated with this translocation. (Fertil Steril� 2008;90:2003.e13–e16.
�2008 by American Society for Reproductive Medicine.)
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Although the genetic sex of the embryo is established at
fertilization, the phenotypic sex is determined during organ-
ogenesis processes (1–4). The male genetic sex is determined
by the chromosomal set, which is usually 46,XY (1–5). In
46,XY individuals, the formation of testis is the primary
and essential event for the differentiation of the male genital
phenotype (1–5). Steroids and peptide hormones secreted by
the testis are essential for the development of the internal and
external genitalia (2–5).

Abnormal sexual differentiation in XY individuals may
have a wide variety of genetic causes; normal testicular de-
velopment in the male depends on the activity of the SRY
gene that is located on Yp (1, 2, 4, 5). In addition, such other
sex-linked genes as DAX1 and ATRX also play a role in male
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sexual development (2, 4). Absence or mutations in this gene
result in abnormal male sexual development, ranging from
ambiguous external genitalia to complete sex reversal (1, 2,
4). Apart from sex-specific genes present on X and Y chro-
mosomes, autosomal genes also play a role in sex determina-
tion (2–6). For example, nuclear receptor subfamily gene
(NR5A1) and Wilms’ tumor suppressor gene (WT1) are the
most important for the proper development of the bipotential
gonad (4, 5). Any alteration in these genes leads to abnormal-
ities of sexual development, ranging from complete sex
reversal to hermaphroditism (1, 3–6).

We present the case of a male infant with severe hypospa-
dias and an apparently balanced translocation between chro-
mosomes 3 and 4: 46,XY,t(3;4)(p25;q31.3). Although no
such association has been reported to date, we think that
the disorder of sexual development in our case might be asso-
ciated with this translocation.

CASE REPORT

A 1-year-old infant, the second child of normal, healthy, un-
related parents, presented with abnormal location of urethral
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meatus. On physical examination the patient showed a small
phallus and a urogenital sinus aperture in the junction of the
labioscrotal structure and the phallus (Fig. 1). Two gonads
were not within labioscrotal structure: the right gonad was
above the external inguinal ring, and the left gonad was
within the inguinal canal and was smaller than the right. In
light of the clinical findings, the patient was clinically diag-
nosed as having a disorder of sexual development.

Cytogenetic Analysis

Chromosome preparation was carried out on cultured lym-
phocytes from the patient’s peripheral blood, according to
standard methods. Chromosomes were examined by GTG
banding. The karyotypic descriptions were reported accord-
ing to the International System for Human Cytogenetic
Nomenclature recommendations (7).

Fluorescence In Situ Hybridization

Fluorescence in situ hybridization (FISH) studies were per-
formed according to the protocols provided by the manufac-
turer (Vysis [Downers Grove, IL] for SRY and Cytocell
Technologies [Cambridge, United Kingdom] for whole-chro-
mosome painting), using indirectly labeled, whole-chromo-
some painting probes (Chromoprobe Multiprobe OctoChrome
System; Cytocell Technologies) specific for chromosomes 3
and 4 and an SRY centromeric probe (LSI SRY; Vysis) specific
for SRY gene. The results were evaluated on a fluorescence mi-
croscope equipped with a charge-coupled device camera and an
image analysis system (MetaSystems, Altlussheim, Germany).

The patient’s serum concentrations of T, DHEAS, and
dehydrotestosterone were recorded. Gonadal and adrenal
function assessments were made by hCG stimulation test
and ultrasound examination.

This study was performed in accordance with the princi-
ples of the Declarations of Helsinki. Participants were in-
formed of the nature of the study, and written consent was
obtained from the parents for publication of this study.

RESULT

Chromosomal analysis by use of GTG banding showed an ap-
parently balanced translocation between chromosomes 3 and
4, resulting in a karyotype of 46,XY,t(3;4)(p25;q31.3) (Fig.
2). The patient’s father and sister had the same translocations,
but his mother had a normal karyotype (46,XX), demonstrat-
ing that this was not a de novo translocation in the proband.

Analysis by FISH with the whole-chromosome painting
probes for chromosomes 3 and 4 confirmed the presence of
an abnormal karyotype with 46,XY,t(3;4) in the patient
(Fig. 3A). Analysis by FISH with the SRY centromeric probe
confirmed the presence of SRY on Yp (Fig. 3B).

Endocrinologic studies showed that serum concentrations of
T, DHEAS, and dehydrotestosterone were low (0.02 ng/mL,
0.738 mg/mL, and 0.748 pg/mL, respectively) in the proband.
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The hCG stimulation test showed normal responses. Ultra-
sound examination revealed the absence of uterus and ovary.
The testes were located in the inguinal canal.

According to the present findings, the patient was diag-
nosed as having bilateral undescended testes and penoscrotal
hypospadias. The patient received hCG (500 IU per dose) in-
tramuscularly twice weekly for 4 weeks to increase the size
and vascularization of the phallus.

DISCUSSION

Formerly, it was claimed that male gonad organization and
function were directed exclusively by genes on the Y chro-
mosome, but this concept was revised when it was observed

FIGURE 1

External genitalia of a 1-year-old infant who was
clinically diagnosed with a disorder of sexual
development.
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FIGURE 2

Metaphase cell showing 46,XY,t(3;4)(p25;q31.3).
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FIGURE 3

Fluorescence in situ hybridization studies. (A) Whole-chromosome painting shows a translocation of 3 to 4 .t(3;4).
(B) SRY-specific probe (red signal) binding the SRY gene on the Y.
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that certain autosomal anomalies caused gonadal failure,
even when the Y chromosome was intact (1–3, 4, 5, 8).

There are some studies about translocation (3;4) in the lit-
erature. This translocation has been seen in patients with the
lymphoma-associated LAZ3 gene (9), follicular lymphoma
(10), cystic hygroma (11), neoplastic Kaposi’s sarcoma
(12), and in clinically healthy woman planned for intracyto-
plasmic sperm injection (13), but not in cases of disorder of
sexual development.

Cases associated with disorders of sexual development and
having other autosomal translocations besides t(3;4) have
been reported in the literature. Sills et al. hypothesized that
regions specifically involving chromosomes 13 and/or 14
might be required for normal testicular development in
a male with infertility having a 13q;14q translocation in the
absence of any Y chromosome aberration (8). Kilic et al. re-
ported a 3-year-old boy with severe hypospadias and Robert-
sonian translocation: 45,XY,t(13q;14q) (6). In later
investigations on infertile males, it has been hypothesized
that autosomes including chromosomes 9 and 21 are candi-
dates of testicular development (14). Another investigation
reported the case of a male infant with a 46,XY,t(1;18) karyo-
type, who exhibited impaired penile development and hypo-
spadias and microcephaly, mild developmental delay, and
growth retardation (5). In addition, Tar et al. (1) reported
a case with mild skeletal abnormalities and disorders of sex-
ual development, including severe hypospadias, bilateral
cryptorchidism, and small penis, and found the karyotype
46,XY, t(8;20) (1). Stamberg et al. (15) reported a stillborn in-
fant with disorder of sexual development, imperforate anus,
omphalocele, and unilateral hydronephrosis. The infant’s
karyotype was 46,XY, t(6;22), and the mother and maternal
grandmother were balanced translocation carriers. In another
study, Hung et al. (16) reported a patient with incomplete
aniridia, ptosis, hypospadias, and cryptorchism. Cytogenetic
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analysis of this patient revealed the presence of a de novo
reciprocal translocation 46,XY, t(2;11).

The presence of chromosomal anomaly with translocation
(3;4) in our study, along with severe hypospadias and a disor-
der of sexual development, is unique to our patient compared
with others with other translocations. Although no such asso-
ciation has been reported to date, we conclude that the disor-
der of sexual development in our case might be associated
with this translocation.

Further studies, such as molecular cytogenetic and genetic
analysis, are required in our case. However, from our results,
it may be speculated that some autosomes are more critical to
gonadal structure and/or function than others, as stated earlier
by Sills et al. (8). More detailed characterization of this chro-
mosomal region should aid in the identification of a novel
gene associated with disorders of sexual development.
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