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Summary. A partial duplication of the distal segment of the long arm of 
chromosome 5 (q31~qter) was observed in an infant with congenital mal- 
formations and dysmorphic features. The phenotypically normal father had a 
balanced translocation between the long arm of chromosome 5 and the short 
arm of chromosome 9: 46,XY,t(5;9)(q31;p24). 

The clinical and cytogenetic data obtained from six patients with partial 
duplications of two different long arm segments of chromosome 5 suggest that 
partial duplication of the distal long arm of chromosome 5 is associated with 
microcephaly, hypertelorism, epicanthus, strabismus, large upper lip, low-set, 
dysplastic ears, in addition to growth and psychomotor retardation. Partial 
duplication of the proximal part of the long arm of chromosome 5, on the 
other hand, is associated mainly with musculoskeletal abnormalities including 
muscle hypotrophy and hypotonia, scoliosis, lordosis, pectus carinatum, 
cubitus valgus, and genu valgum, in addition to psychomotor retardation. 
The dysmorphic features in this latter group include a bulging forehead, short 
nose, thick upper lip, low-set protruding ears and tapering, thin fingers. 

Introduction 

To our knowledge there have been only four previous reports of the partial 
duplication of long arm of chromosome 5 involving five patients. In four, the 
duplicated segment was limited to the distal part (Ferguson-Smith et al., 1973; 
Osztovics and Kiss, 1975; Zabel et al., 1978) and in one patient, to the proximal 
part of the long arm of chromosome 5 (Jalbert et al., 1975). 
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In  th i s  c o m m u n i c a t i o n  we r e p o r t  a f u r t h e r  case  o f  p a r t i a l  d u p l i c a t i o n  o f  t he  

d i s t a l  s e g m e n t  o f  l o n g  a r m  o f  c h r o m o s o m e  5 a n d  c o m p a r e  t h e  c l in ica l  f e a t u r e s  o f  

t he  p a t i e n t s  w i t h  d i f f e r e n t  d u p l i c a t e d  s e g m e n t s  o f  t he  l o n g  a r m  o f  c h r o m o s o m e  5. 

C a s e  R e p o r t  

The patient, A.G., a 2-day-old white female, was the 2190g product of a 36 week gestation, born 
to a 23-year-old primigravida. The pregnancy was complicated early in its course by an 
unspecific illness for which, after receiving a chest X-ray, the mother was treated with 
antibiotics. She also received another course of antibiotic treatment during the last trimester for 
cystitis. Decreased fetal heart rate was noted 10 min prior to the delivery, which was otherwise 
uncomplicated. The infant breathed spontaneously and the Apgar scores were 6 at 1 min and 8 
at 5 min. The umbilical stump contained only one artery. The family history was negative for 
mental retardation and birth defects, and consanguinity was denied. The phenotypically normal 
father was 28 years old. 

Physical examination revealed an active and hypotonic infant with dysmorphic features. 
The length was 43 cm (10th percentile), weight 2190 g (25th percentile) and head circumference 
30 cm (less than 10th percentile). The head and face were remarkable for microbrachycephaly, a 
sloping forehead and a low frontal hairline. The palpebral fissures were short (1.2 cm bilaterally) 
and the nasal bridge was prominent.  The inner canthal distance was 2cm (50th percentile), the 
ears were low set and the mouth was carp-shaped. The upper lip was large, the philtrum was 
hypoplastic and the alveolar ridge was hypertrophic. Micrognathia and a short neck were also 
noted (Fig. 1A and B). Cardiovascular examination revealed a grade 2/6  systolic murmur  at the 
left sternal border and an intermittent gallop rhythm. There was a periumbilical hernia. The 
external genitalia were normal. The left thumb was triphalangeal, hypoplastic and connected to 
the hand by a thin pedicle. Neurological examination showed hypotonia in the lower extrem- 
ities, an incomplete Moro reflex and a poor suck. Dermatoglyphics revealed normal axial tri- 
radii, complex palmar creases and tibial arches on the hallucal areas. There were 8 whorls and 1 
ulnar loop on the finger tips. The pattern on the left thumb was not discernible. 

Fig. 1A and B. The patient at age two months 
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Skeletal survey revealed only a triphalangeal thumb and the absence of the first metacarpal 
on the left hand. 

The patient was seen again at the age of 2 months. Her weight was 2440 g (less than 3rd 
percentile), height 48.5 cm (less than 3rd percentile) and the head circumference 33 cm (less than 
3rd percentile). She had feeding problems, and occasional cyanosis was observed when crying. 
The hypotonia noted initially had resolved. An alternating strabismus was noted. The liver was 
palpated 3 cm below the right costal margin. She had cardiomegaly with a right ventricular 
heave. There was a thrill and a grade 3/6 harsh pansystolic murmur at the left sternal border. 
The second heart sound was increased in intensity and single. ECG revealed bi-ventricular 
hypertrophy and right axis deviation. Chest roentgenograms demonstrated cardiomegaly with 
severe shunt vascularity and right atrial enlargement. Cardiac catheterization and angiocardio- 
graphy revealed a large atrial septal defect, a large muscular ventricular septal defect and severe 
pulmonary hypertension. Pulmonary flow was five times systemic flow. 

Cytogenetic Studies 

Chromosome studies were performed on peripheral  lymphocyte cultures of the 
pat ient  and her parents.  Slides were examined after G-band ing  using trypsin and  

R-band ing  with heat dena tura t ion  using acridine orange. The pat ient 's  modal  
chromosome n u m b e r  was 46 with extra chromosome material  on the short arm of 
chromosome 9: karyotype 46 ,xX,gp+.  

The karyotype of the father which revealed 46 chromosomes and  a reciprocal 
t ranslocat ion between the long arm of chromosome 5 and short arm of chromo-  
some 9, was characterized as 46,XY,t(5;9)(5pter-~5q31: :9p24-~9pter ;9qter~ 
9p24: : 5q31~5qter)  (Fig. 2). The pat ient  had inherited the derivative 9 chromo-  
some from the father and  one norma l  chromosome 5 from each parent ,  and she, 

Fig. 2. Giemsa trypsin banded karyotype of the father showing the balanced translocation: 
46,XY,t(5;9)(q31 ;p24) 
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Fig. 3. G-banded (left) and 
R-banded (right) chromosomes 9 
and 5 of the father (A, B, C) and of 
the patient (D, E, F) from six 
different cells 

therefore, had duplication of the distal segment of the long arm of chromosome 5 
(5q31-'qter) (Fig. 3). We assumed that she must also be heterozygous for a 
deletion of 9p24~pter. Her karyotype can be formulated as: 46,XX,der(9),t(5;9) 
(q31 ;p24)pat, according to the Paris nomenclature. The karyotype of the mother 
was normal, and the other paternal family members who live in Mexico were not 
available for study. 

Discussion 

The clinical and cytogenetic findings of six patients identified as having partial 
duplication of 5q by banding techniques are summarized in Table 1. The subjects 
are divided into two groups according to their cytogenetic findings. In the first 
group of 5 patients, including the present patient, the duplicated segment 
involved the distal quarter of the long arm of chromosome 5 (distal to band q31 
in four and q33 in one). The main clinical features in this group were growth and 
psychomotor retardation, microcephaly and certain dysmorphic features includ- 
ing hypertelorism, epicanthus, strabismus, large upper lip, low-set, dysplastic ears 
and dermatoglyphic abnormalities. The present patient had additional features 
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Table 1. Clinical and cytogenetic findings in six cases with partial duplication of the long arm of chromosome 5 

Ferguson- Osztovics and Kiss Zabel Present Jalbert  
Smith et al. et al. case et al. 

Case 1 Case 2 

Clinical features 

Age 4 yr. 8 mo. 10 too. 8 mo. 2 days 37/12 yr. 

Sex M F F M F F 

Maternal age (y) 26 24 29 33 23 24 

Paternal age (y) 46 26 31 36 28 23 

Gestation (weeks) 39 38 40 36 38-40 

Birth weight (g) 2650 2700 2460 2190 2880 

Birth length (cm) 42 49 46 43 

Growth/mental retardation + / +  + / +  

Craniofacial 

Microcephaly + + 
Antimongoloid slant + 
Epicanthus 
Strabismus + 
Hypertelorism + + 
Prominent nasal bridge 
Large upper lip + 
Low-set/dysplastic ears + + 

Cardiac malformation 

Musculoskeletal abnormalities 

Muscle hypot rophy/  
hypotonia 

Scoliosis/lordosis 
Spina bifida occulta 
Pectus carinatum 
Hip joint  limitation + 
Cubitus valgus/ 
genu valg~im 
Club feet 
Brachy/clinodactyly + / +  + / -  

+ / +  + / +  + / +  -- /+ 

+ + + - 

- 1 -  - -  _ _  

+ -- + 
+ + 

+ 
+ + 

+ + 
+ + + 

+ + 

+ / -  

+ / +  

+ / +  
+ 
+ 

+ / +  

Cytogenetic findings 

Duplicated segment 5q31~qter  5q31~qter  5q31~qter  5q33~qter  

Distal duplication of 5q 

5q31~qter  5ql 1~q22 
t 

Proximal 
duplication 
of 5q 
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including short palpebral fissures, hypoplastic philtrum and hypoplastic left 
thumb, which have not been reported previously. Some degree of clinical variabil- 
ity in the patients with identical duplicated segments is expected, since each 
patient may also have a monosomic segment for different chromosomes because 
of the reciprocal nature of the underlying translocations. 

The clinical features of  the single patient in the second group with the 
proximal duplicated segment of  5q (ql 1~q22) were different from those of the 
patients with partial duplication of the distal segment of  chromosome 5. 
Although this patient had marked mental retardation, her height and head 
circumference were normal. The main clinical features were muscle hypotrophy 
and hypotonia and multiple skeletal abnormalities, which included spina bifida 
occulta, scoliosis, lordosis, pectus carinatum, cubitus valgus, genu valgum and 
pes planus. The dysmorphic features included a bulging forehead, short nose, 
thick upper lip, low-set, protruding ears and tapering, thin fingers. 

The data presented in this paper  suggest that the clinical features of  duplic- 
ation of the proximal and distal part  of  the long arm of chromosome 5 are differ- 
ent. Although both partial duplications are associated with psychomotor  retard- 
ation, patients with distal duplication of 5q are characterized by microcephaly 
and certain dysmorphic features, whereas the main clinical features of duplication 
of proximal 5q are musculoskeletal abnormalities and different facial dysmorph- 
ism. 
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