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Introduction

Chromosome inversions are intra-chromosomal 

rearrangements formed when the chromosome breaks 

at two places, and in the process of repair the intervening 

segments are joined in an inverted or opposite manner. 

Inversions themselves do not appear to cause clinical 

anomalies, if balanced. Abnormal phenotypes can occur 

due to gene disruption at the point of breakage and reunion 

or due to duplication/defi ciency recombinants formed 

during crossover at meioses. The incidence of viable 

recombinants with duplication or deletion was estimated 

to be 3.8%.[1] Chromosome 4q deletions are very rare. 

Their incidence was estimated to be 1/100,000. [2] We 

report a case with familial inversion 4q31.2q35.2 causing 

deletion 4q syndrome in a 1-year-old female child with 

dysmorphism and congenital abnormalities.

Case Report

A 1-year-old female child had dysmorphic features 

[Figure 1] and developmental delay. She was born to a 

non-consanguineous young couple, with an uneventful 

pregnancy. The mother was 28 years old and father 

was 31 years old. The birth weight of the proband was 

2.5 kg. She had wide-set eyes, hypertelorism, epicanthic 

folds, unilateral ptosis, small nose, thin upper lip, low-set 

ears, and bilateral simian crease, and the thumb was 

virtually absent, as only a rudimentary spot was present 

in place of the thumb [Figure 2]. There was no evidence 

of any gastrointestinal, genitourinary or cardiac defects. 

Echo of the heart was normal. Analysis of the pedigree 

of the proposita showed that the father had mild mental 

retardation and his sister also had a female child with 

dysmorphism [Figure 3].

Cytogenetic Analysis

The lymphocytes from peripheral blood were cultured 

for karyotyping,[3] and GTG banding was done to 

identify the chromosomes using the nomenclature and 

chromosome classification of the ISCN, 2009. The 
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Chromosome inversions are intra-chromosomal 
rearrangements formed when the chromosome breaks 
occur at two places, and in the process of repair the 
intervening segments are joined in an inverted or opposite 
manner. Inversions themselves do not appear to cause 
clinical anomalies, if balanced. Abnormal phenotypes can 
occur due to gene disruption at the point of breakage and 
reunion or due to duplication/defi ciency recombinants 
formed during crossover at meiosis. We report a case 
with familial deletion 4q syndrome in a 1-year-old female 
child with dysmorphism and congenital abnormalities. 
The deletion was an outcome of a paracentric inversion 
4q31.2q35.2. The deletion was confi rmed by fl uorescence 
in situ hybridization using telomeric DNA probes for 
chromosome No. 4. An attempt was made to correlate the 
genotype with the phenotype. The father had the same 
rearrangement with a milder phenotype. The recurrence 
risk in such cases is high.
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karyotype of the proposita was found to be 46, XX, inv (4) 

(q31.2q35.2) [Figure 4]. To establish the etiology of this 

aberration, the lymphocytes of both parents were cultured 

and karyotyped. The karyotype of the mother was 46, XX 

with no evidence of any chromosomal rearrangement. The 

father had the same rearrangement as that of the proband 

and his karyotype was 46, XY, inv (4) (q31.2q35.2).

Molecular-Cytogenetic Analysis

Fluorescence in situ hybridization (FISH)[4] was done 

on the metaphases from cultured lymphocytes of the 

proband using subtelomeric DNA probes for chromosome 

No. 4. The results of FISH [Figure 5] showed that there 

were two green signals for 4pter and one orange signal 

for 4qter, denoting that there was deletion of 4qter of one 

homologue of chromosome No. 4 causing monosomy 

of 4qter region. The multiple colored DNA probe of 

chromosome 21 served as control. FISH result from 

the father’s metaphases also showed the presence of 

deletion at 4qter region.

Discussion

Since the father had the same rearrangement, it 

was established that the etiology of this aberration was 

familial. It was not possible to study his sister’s child as 

the family was not willing. The deletion 4q syndrome 

shows varying phenotype, ranging from mild to severe 

and complex malformations. Deletion of the terminal 

region of 4q results in common features including 

developmental delay, learning diffi culties, craniofacial, 

digital, skeletal, and cardiac anomalies suggestive of 

a 4q deletion syndrome, as defi ned by Strehle et al. 

(2001).[5] The location of the deletion breakpoints vary 

among patients. The phenotypes of deletions of 4q32 

and 4q31 are similar, but more distal deletions at 4q33 

and 4q34 are associated with less severe phenotypes.[6] 

The subtelomeric FISH probe used in the present study 

showed that the proband and her father had deletion 

at the subtelomeric distal end at 4q35. There was also 

no evidence of cardiac anomalies, depicting a milder 

phenotype compared to other reported cases.[5,6]

A RefSeq gene in the 4qter region, dHAND, encodes 

Figure 1: Proband

Figure 2: Missing thumb

Figure 3: Pedigree Figure 4: Karyotype of proband
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the helix-loop-helix transcription factor that is involved 
in cardiovascular development and anterior–posterior 
polarization of the limb bud. Deletion of dHAND has been 
found in 4q deletion patients with cardiac defects and/
or limb abnormalities, but not all patients with dHAND 
deletions show these phenotypes.[7,8] Kaalund et al.[6] 
reported one patient with severe limb abnormalities but 
no cardiac features and second patient with syndactaly 
and ventricular septal defect. In our proband, there was 
presence of limb defect, as the thumb was missing, but 
there was no evidence of any cardiac anomaly. This 
reconfi rms that haploinsuffi ciency of dHAND does not 
necessarily result in cardiac phenotypes but can cause 
limb defects.

Fulvio et al.[9] reported that with 4q deletion, strabismus, 
nystagmus, ophthalmoplegia, and optic nerve anomalies 
have been rarely described in literature previously. 
In their study, they showed that there is association 
between optic nerve hypoplasia and progressive external 
ophthalmoplegia (paralysis of the eye muscle). Unilateral 
ptosis was observed in the proband of our study.

Facioscapulohumeral Muscular Dystrophy (FSHD) 
type 1A is associated with the deletion in D4Z4 region 
of chromosomal tandem repeats. The D4Z4 region is a 
polymorphic variable number tandem repeat (VNTR) array 
consisting of 3.3 kb units and is located near the distal 
end of chromosome 4 at the 4q35 location. Unaffected 

individuals have on chromosome 4 D4Z4 array that has 

a span of 11 to 150 contiguous units. In individuals with 

FSHD, the chromosome 4 D4Z4 repeat array is shortened 

to a range between 1 and 10 contiguous units.[10] The 
proband and the father did not complete the criteria of 
FSHD, so we believe that inversion rearrangement of 4qter 
in both had not affected the polymorphic D4Z4 region.

To conclude, we found that 4q35 deletion can cause 
missing digits and paralysis of eye muscles, and is 
associated with variable severity of the phenotype. 
Recurrence risk is 50%.
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