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Summary A boy with multiple anomalies including atresia of the 
esophagus, ventricular septal defect, horseshoe kidney and some minor 
anomalies is described. His karyotype was 46,XY, der(5), t(4;5) 
(q31 ;pl5)pat, i.e., he was partially trisomic for a distal segment of long 
arm of no. 4. 

INTRODUCTION 

The use of various banding techniques has made it possible to establish a number 
of new chromosomal syndromes (Lewandowski and Yunis, 1975; Nakagome, 1975). 
Distal 4q- trisomy syndrome represents one of the kinds. 

In the present report, a male infant with multiple congenital malformations 
is described. The patient was trisomic for a distal segment of 4q(q31--,qter) due 
to paternal balanced translocation. 

CASE REPORT 

The propositus, a boy, was born at 42 weeks of gestation and weighed 2,380 g. 
The amount of amniotic fluid appeared normal. The head circumference was 
33.5 cm and length 46 cm both being within normal limits. He scored 4 on the 
Apgar's score. Both cyanosis and dyspnea lasted since then. He started to vomit 
pale green mucus mixed with bubbles. X-ray examinations revealed congenital 
atresia of esophagus. The diagnosis of aspiration pneumonia and ventricular 
septal defect (VSD) was also made. 

Abnormalities noticed at birth included muscle hypotonia, unusual facial 
appearance, hypertelorism, low set and malformed ears and preauricular skin tag 
at left, wide set nipples, bilateral simian creases, overlapping fingers, bilateral retentio 
testis, and the deviated fourth toes from the third toes (Fig. 1). The patient received 
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Fig. 1. The propositus at 10 days of age. 

gastrostomy at 20 days of age. He died of pneumonia at 76 days of age. 
The autopsy disclosed congenital atresia of the esophagus associated with 

esophagotracheal fistula (C-Type of Gross Classification), VSD, the horseshoe 
kidney, incomplete pulmonary lobes, and bilateral retentio testis abdominalis. 
Histological examination of kidney showed normal features. 
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Fig. 2. Partial karyotypes of propositus (G-band, top) and his father 
(Q-band, bottom). 

CYTOGENETIC STUDIES 

The propositus and his parents were examined by the standard leukocyte- 
culture technique. Slides were aged for 7 to 10 days and treated by the modified 
trypsin Giemsa technique (Nakagome et  al., 1973). In all karyotypes of the pro- 
positus, there was a marked increase in the length of the short arm of one of the 
no. 5 pair, the karyotype being 46,XY, 5p+. 

In the karyotype of the phenotypically normal father a balanced 4/5 trans- 
location was observed. Metaphases were examined further by both Q- (Caspersson 
et  al., 1970) and LBA-techniques (Nakagome et  aI., 1977; Oka et  al., 1977). The 
points of breakages in chromosomes 4 and 5 were at bands q31 and p15 respectively 
(Figs. 2 and 3). Hence, his karyotype could be written: 46,XY, t(4;5) (4pter~ 
4q31 : :5p 15--~5pter; 5qter-+5pl 5 : :4q31--~4qter). 

The 5p+ chromosome of the propositus represents, in fact, the der(5) trans- 
mitted from his carrier father. He was trisomic for the distal segment of 4q (from 
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Fig. 3. Partial karyotype of father (LBA-technique, top) and schematic 
representation of it (bottom). 

q31 to qter), and monosomic for a very small segment of 5p15. G-band pattern 
of the propositus was consistent with this interpretation. The propositus' karyo- 
type was designated as: 46,XY, der(5), t(4;5) (q31; pl5)pat, based on Paris Con- 
ference System (Paris Conference, 1971). 

His mother had a normal karyotype. 

DISCUSSION 

There have been twenty reported cases of trisomy for the distal part of long 
arm of no. 4 chromosome (Francke, 1972; Surana and Conen, 1972; de la Chapelle 
et al., 1973; Schwingshackl und Ganner, 1973; Warren et al., 1973; Fonatsch and 
Flatz, 1974; Kn/Srr-Gfirtner et al., 1974; Schrott et al., 1974; Baccichetti et al., 1975; 
Dutrillaux et al., 1975; Vogel et al., 1975; Biederman and Bowen, t976; Cervenka 
et al., 1976; Issa et aI., 1976; Sparkes et al., 1977). The trisomic segment ranged 
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Table 1. Clinical features of partial trisomy 4q. 
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Published cases Present case 

Psychomotor retardation 13/13 ? 
Microcephaly 12/15 -- 
Ocular abnormality 10/11 -- 
Hypertelorism 8/11 + 
Depressed or wide nose bridge 10/13 -- 
Low set and/or malformed ears 16/16 + 
Malformed digits 11/13 -t- 
Malformed toes 5/9 + 
Simian crease 8/12 + 
Congenital heart disease 8/14 + 
Abnormalities of urogenital system 8/14 + 
Undescended testis (male) 8/8 + 
Hypotonia 5/13 + 
Hypertonia 4/13 -- 

from 4qter to 4q32, 4q31, 4q28, 4q27, 4q25 or 4q21. This difference might, in 
part, be responsible to the variation of clinical pictures observed among reported 
cases. 

Common features in all of published cases included psychomotor retardation 
of various degree, abnormalities of ocular and/or palpebral fissures, low set and/ 
or malformed ears, undescended testis in males and low birth weight. Microcephaly, 
hypertelorism, malformed digits and toes were also frequently observed (about 
80~o of examined cases). Congenital abnormalities of the heart and urogenital 
system were described in 8 out of 14 cases. Changes in muscle tone of variable 
degree have been described: hypotonicity in 5 of 13 cases and hypertonicity in 4 of 
t3 (Table 1). 

The present case shows almost all of these features. In addition, he had con- 
genital atresia of the esophagus, and incomplete pulmonary lobes. 

Schwingshackl and Ganner (1973) reported a case of a partial 4q trisomy from 
paternal 4/5 translocation. The patient showed features of cri du chat syndrome. 
In the present case, the partial trisomy of 4q and monosomy of 5p (5pl5--,5pter) 
was transmitted from his carrier father with 4/5 translocation. However, he did 
not show the clinical features of cri du chat syndrome such as cat-like crying, micro- 
Cephaly, round face, micrognathia, and antimongoloid slanting. 

Recently, a new type of banding technique, LBA, was developed. It was 
shown that the technique was very useful in the study of chromosome variants in 
man (Nakagome et al., 1977; Oka et al., 1977). In LBA-banded chromosomes, 
late replicating segments showed intense fluorescence most of which corresponded 
to Q-bands. In the present study, the technique proved itself to be very useful 
in the determination of break points in structurally abnormal chromosomes. Indi- 
vidual bands were more clearly represented than those in Q-banded chromosomes. 
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