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Summary A male infant, the proband, with 46,Y,der(X),t(X;Y)(p22.3; 
ql 1.1), and his mother with 46,X,der(X),t(X;Y)(p22.3 ;ql 1.1) are presented. 
The proband was involved with a peculiar face, congenital heart disease, 
dry and scaly skin, and growth and psychomotor retardation. He died 
on the 11 lth day after birth. At necropsy a congenital heart disease was 
found, but there was no other major visceral malformation. The mother 
of the proband was healthy except for her short stature associated with 
disproportionately short limbs. Steroid sulfatase activity in her skin fibro- 
blasts and lymphocytes was only half that of normal females. 

INTRODUCTION 

Translocation between X and Y chromosome is relatively rare. The majority 
of these translocations are those between Xp and Y. In cases having these trans- 
locations, life prognosis is generally good. In spite of this trend, however, the 
proband was involved with a marked growth and psychomotor retardation and 
congenital heart disease, and died on the 11 lth day after birth. No reports of X;Y 
translocation patients complicated with congenital heart disease or who died in 
infancy have been found. 

CLINICAL AND CYTOGENETIC FINDINGS 

Case 1 
A male infant, the proband, was born on August 26, 1986 after 42 weeks of 

gestation as the second child to unrelated parents. The mother of the proband 
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(Case 2) had had no experience of spontaneous abortion or stillbirth. When the 

patient was born, the father was 27, and the mother 23. Both his father and brother 

were healthy, and had normal karyotypes. 

Fig. 1. Facial appearance of the proband at 15 days after birth. 

Fig. 2. Complete G banded karyotype and partial Q banded karyotype of the proband. 
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The birthweight of the proband was 2,230 g, height, 44.5 cm, and head circum- 
ference, 31.5 cm. The Apgar score was 9. After birth nasal feeding was necessary. 
On September 8, 1986, he was referred to our outpatient clinic due to heart murmurs 
and peculiar face. At that time, height was 45.3 cm ( - 3 . 0  SD), weight, 2,390 g 
( -2 .8  SD), and head circumference, 31.8 cm ( -1 .9  SD). The anterior fontanel 
measured 3.5 by 3.5 cm, sagittal suture was splayed at about 1 cm, nasal bridge was 
depressed, the nose was short and ears were low set (Fig. 1). A grade 3/6 systolic 
murmur was heard at the upper left sternal border. Lungs and abdomen were 
unremarkable. The right testis was undescended. Dermatoglyphic analysis re- 
vealed bilateral palmar transverse creases, ten digital ulnar loops, and normally placed 
axial palmar triradii. The skin was dry and scaly. A chest X-ray showed cardiac 
enlargement (CTR, 0.66). An echocardiogram showed endocardial cushion defect. 
Result of the routine laboratory test, including CBC, urine analysis, glucose, serum 
electrolytes, protein, immunoglobulin, Ta, T~ levels, and TORCH titers were all within 
normal limits. Blood group typing was not performed. The karyotype on cultured 
blood lymphocytes revealed 46,Y,der(X),t(X ;Y)(p22 ;ql l) by quinacrine and Giemsa- 
banding (Fig. 2). 

Thereafter, since heart failure persisted, his parents did not wish to continue 
further examinations. Development during 3 months after birth, as compared with 
when he was first seen at 13 days, showed no progress. 

He died on December 15, 1986. At that time height was 45.5 cm ( - 7 . 5  SD), 
weight, 2,600 g ( -5 .5  SD), and head circumference, 36.0 cm ( - 3 . 8  SD). At nec- 
ropsy, no major visceral abnormality was found except for incomplete endocardial 
cushion defect. 

Case 2 
The mother of the proband was born on August 30, 1963 as the second child 

to unrelated healthy parents of normal height. Her mother had no experience of 

Table 1. Steroid sulfatase activity in skin fibroblasts and peripheral lymphocytes of proband's 
mother and normal controls. 

1. Cultured lymphocytes (EB-stimulated cell-lines) 
Normal females (n=3) 275. 6~320. 3 
Normal male (n=l) 132. 4 
Mother of the proband 120. 6 

2. Cultured skin fibroblasts 
Normal females (n=6) 342. 3~640. 6 
Normal males (n=4) 173. 3N212. 0 
Mother of the proband 153.6 

Unit: pmol/mg protein/hr. 
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Fig. 3. Normal X and X;Y translocated chromosome of the proband's mother stained 
for G-, Q- and C bands. A, G banding; B, Q banding; C, C banding. 

Fig. 4. Late replication of X;Y translocated chromosome. An arrow points to X;Y 
translocated chromosome. 
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spontaneous abortion. Her older sister is also of normal height, and has two healthy 
children. Her younger sister is also healthy, and of normal height. The mother 
of the proband is essentially healthy. Menarche occurred at 12 years of age and 
menstrual periods have been regular. 

When she visited our outpatient clinic for investigation of the proband, her height 
was 138 cm, weight was 41 kg, and arm span was 133 cm. Dermatoglyphics showed 
normally placed axial palmar triradii with two tented digital arches and eight ulnar 
loops. On the left palm, a Sydney line was noted, and on the right palm, a transi- 
tional four finger crease was observed. 

The karyotype on cultured lymphocytes and skin fibroblasts was determined 
as 46,X,der(X),t(X;Y)(p22;ql 1) from G-, Q- and R-banding findings (Fig. 3). 

Steroid sulfatase activity measured by the method of Burstein and Dorfman 
(1963) is shown in Table 1. Activity in both skin fibroblasts and peripheral lym- 
phocytes was about half that of normal females and in the range of normal males. 
These results indicated the deletion of Xp22.3 in the mother, and accordingly her 
karyotype was 46,X,der(X),t(X;Y)(p22.3;ql 1.1), and the karyotype of the proband 
was 46,Y,der(X),t(X;Y)(p22.3 ;ql 1.1)mat. 

The BUDR-AO method was employed to detect whether the normal or deriva- 
tive X was inactivated. Excluding the cells that were difficult to detect, the X;Y 
translocation chromosome was inactivated in all of 20 examined cells (Fig. 4). 

DISCUSSION 

In 1985 Bernstein reviewed 36 cases reported in detail up to that time, which 
had either t(Xp;Yq) or t(Xp;Yp). To our knowledge, cases subsequently reported 
to have the same karyotype are 4 by Wegner et al. (1984), 2 by Speevak et al. (1985), 
probable 7 by Ross et al. (1985), and 1 by Johnston et al. (1987). However, it is not 
certain whether the familial cases reported by Ross et al. (1985) were the same as 
those reported formerly by Allderdice et al. (1983). The majority of these cases 
were familial (Wegner et  al., 1984; Speevak et al., 1985; Ross et  al., 1985; Allderdice 
et  al., 1983; Van den Berghe et al., 1977; Tiepolo et  aI., 1977; Pfeiffer, 1980; Akesson 
et  al., 1980; Boyd et al., 1981; Yamada et al., 1982; Metaxotou et al., 1983). The 
number of sporadic cases was 10 (Johnston et al., 1987; Van den Berghe et al., 1977; 
Khudr et al., 1973; Borgaonkar et  al., 1974; Bernstein et al., 1978; Hecht et al., 
1980; Bernstein et al., 1980; Cohen et al., 1981 ; Zuffardi et aI., 1982). 

Clinical symptoms observed in patients having the karyotype of t(Xp;Yq) or 
t(Xp;Yp) are mainly influenced by the following three cytogenetic conditions: (1) 
The break-point of the X chromosome and Y chromosome in the X;Y translocation 
chromosome; (2) Whether the patient has a normal X chromosome or a normal 
Y chromosome; (3) Whether it is the X chromosome or the X;Y translocation chro- 
mosome that is inactivated. 

Generally speaking, patients having a normal X chromosome are phenotypically 
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female, while those who have a normal Y chromosome are phenotypically male. 
Among those reported in the literature, four phenotypic male patients having a 
normal X chromosome are included. Although the karyotype of the patient re- 
ported by Bernstein et al. (1978) was stated to be 46,X,t(X;Y)(p22;ql 1), it is possible 
that it could be reinterpreted to have been Yp (Zuffardi et al., 1982). In other two 
cases (Bernstein et al., 1980; Zuffardi et at., 1982), Yp was contained in the X;Y 
translocation chromosome. Since the penetrance of male-determining genes on the 
Y chromosome is strong (Ohno, 1976), existence of Yp brings about male manifesta- 
tion. 

Unfortunately, we did not examine steroid sulfatase activity and Xg blood group 
in the proband. The gene locus of steroid sulfatase has been assigned to the Xp22.32 
band (Human Gene Mapping 8, 1985). Accordingly, various abnormalities noted 
in the proband must be due to nullisomy from Xp22.3 to pter. Since X-linked 
ichthyosis is due to steroid sulfatase deficiency, it is probable that ichthyosis would 
have occurred, had he survived. Steroid sulfatase activity was examined in six 
familial cases, including our case (Speevak et aI., 1985; Ross et al., 1985; Boyd et al., 

1981; Metaxotou et at., 1983; Tiepolo et at., 1980) and one sporadic case (Zuffardi 
et al., 1982). Among these cases, steroid sulfatase activity in female carriers except 
for those reported by Speevak et  al. (1985) showed a value half that of normal 
females, and was almost zero in male patients. 

Many female subjects having the karyotype of 46,X,t(Xp;Yq) are both physi- 
cally and mentally healthy, except that they have disproportionately short stature. 
In many of these women, menarche occurred when they were 12 to 15 years old, 
menstrual periods were regular, and they were fertile. In exceptional cases, some 
female patients showed several congenital abnormalities other than short stature 
(Johnston et al., 1987; Pfeiffer, 1980; Hecht et al., 1980; Khudr et al., 1973). 

On the other hand, male patients who had the karyotype of 46,Y,der(X),t(Xp; 
Yq) were all born to mothers who had the karyotype of 46,X,t(Xp;Yq). Symptoms 
commonly noted are short stature, flat nasal root with short nose, hyperterorism, 
developmental retardation in various degrees, and palmar transverse crease. Other 
than the above, in cases where steroid sulfatase activity was zero, X-linked ichthyosis 
was found. Generally all these patients have a good life prognosis. Although 
intellectual development in most of them was mildly retarded, that of the patient 
reported by Pfeiffer (1980) was seriously retarded. They were found to have hypo- 
gonadism (Yamada et al., 1982). However, it is rather rare that these patients have 
major malformations. In view of the seriousness of the symptoms, we assume that 
in our case the range of nullisomy of the Xp22 to pter region is larger than in past 
cases in the extent not detectable with current cytogenetic techniques. 
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