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The Phenotype of a Patient with 4;10 Chromosomal Translocation
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Abstract: We describe a 52 days boy with low birth weight, sparse scalp hair, absent eye brows and eye

lashes and bilateral corneal opacities, umbilical hernia and anal stenosis. Limb anomalies in the form of
bilateral syndactyly between first, second and third fingers, bilateral lower limb preaxial polysyndactyly

and bilateral soft tissue syndactyly between second and third toes are described. The karyotype of the

infant revealed a unique de novo translocation involving chromosomes 4 and 10, which was confirmed
by Fluorescence In Situ Hybridization (FISH) technique, resulting in t(4;10)(q25;q26). No other patients,

to our knowledge, with an identical phenotype and chromosomal finding have been reported. Our report

suggests that regions 4q25 and 10q26 may be involved in the development of the limb anomalies, eye
anomalies and other characteristic clinical findings presented in our patient.
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INTRODUCTION

Congenital malformations of the limbs are among

the most frequent congenital anomalies found in
humans, and they preferentially affect the distal parts

of the hand or foot. The presence of extra digits, a
condition called polydactyly, is the most common

congenital limb deformity and is the consequence of

disturbances in the normal program of limb
development. However, despite the extensive use of the

developing limb as a classical developmental model,

the cellular and genetic mechanisms that control the
number and identity of the digits are not completely

understood . Genetic and ethnic factors greatly[1]

influence the nature of polydactyly in the world
population. The frequency of polydactyly varies widely

among populations. Prevalence of polydactyly is ranged

from 5 to 19 per 10,000 live births . It may be an[2]

isolated condition or part of a congenital syndrome .[3]

Disorders that include polydactyly as a manifestation

are diverse and numerous. Cataloging these disorders
by phenotype and genotype demonstrates numerous

overlapping phenotypes, genetic heterogeneity of

phenotypes, and distinct phenotypes generated from
mutations in single genes . They may occur as an[ 4]

isolated  malformation  or  as part of a syndrome.
They are individually rare, but due to their overall

frequency and severity they are of clinical relevance .[5]

The strength of the human genetic contribution lies in
the increasingly complete information on the human

genome, transcriptome and proteome, as well as in the
wealth of individual mutations interfering with limb

development. Attempts to correlate genotype and

phenotype uncover a very broad range of genetic
heterogeneity, i.e. different genes underlying the same

phenotype, or allelic heterogeneity between families,
i.e. clinically distinct phenotypes associated with

mutations affecting the same gene. Mechanisms other

than simple Mendelian inheritance have to be taken
into consideration. The intimate knowledge of the

genes and events governing limb pattern formation in

humans will propose targets for preventive measures
and novel approaches to therapeutic intervention in the

new era of molecular medicine . [6]

Here we describe a male infant with
46,XY,t(4;10)(q25;q26) and polysyndactyly associated

with other multiple congenital anomalies. Is it a new

syndrome, or additional manifestations of a reported
syndrome? The clinical details and the results of the

cytogenetic studies are presented and discussed. 

Clinical Report: A 52 days male infant of non-

consanguineous parents was born at term to a 29 years

old gravida 2, para 1 mother by cesarean section. At
birth, he was noted to be abnormal. Birth weight was

2500 gm and he developed neonatal jaundice at the 3rd

day necessitated phototherapy for 3 days. Pregnancy

and family histories were irrelevant. On physical

examination, he had sparse scalp hair, bilateral absent
eye brows and eye lashes and bilateral corneal
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opacities (Fig.1). Upper limbs showed bilateral
incomplete simian creases and bilateral complete

syndactyly between first, second and third digits

(Fig.2). Regarding the lower limbs, he had bilateral
preaxial polydactyly and bilateral complete syndactyly

between second and third toes (Fig.2). Anthropometric
measurements of head circumference, weight and length

showed normal range. Abdominal examination revealed

pot-belly abdomen with umbilical hernia. External
genitalia showed a small scrotal hemangioma. Anal

stenosis was also noticed. Chest, heart and neurological

examination were normal. 

MATERIALS AND METHODS

Our patient was subjected to plain X-ray of both

hands and feet; ophthalmological examination and eye

ultrasound for both eyes; brain neuroimaging (CT
scan); and enzyme-linked immunosorbent assay

(ELISA) test to detect antibodies (IgM and IgG)

against  c y tome ga lov irus (CMV), Rubella and
toxoplasmosis in serum sample using conventional

enzyme immunoassay systems (Sorin Corporation,

Italy).

Standard Cytogenetic Studies (Karyotyping): Culture
of peripheral blood lymphocytes was performed

according  to the modified method of Moorhead et

al. .  GTG-banding was done according to Seabright[7] [8]

and  Verma   Karyotyping was performed according[9]

to ISCN  and at least 20 metaphase spreads were[10]

analyzed  by  cytovision automated karyotype soft
ware.

Fluorescence In Situ Hybridization (FISH) Studies:
Fluorescence In Situ Hybridization was performed to

conf irm the  t r ansloca tion between the  two

chromosomes (4;10). FISH technique was applied
according to Pinkel et al.  and manufacturer's[11]

instructions. FISH technique using (Oncor) whole

chromosome painting WCP probe for chromosome 4
(Spectrum Orange) and WCP for chromosome 10

(Spectrum Green) (Vysis Naperville,IL) 

Slides were prepared one day before hybridization
from 3:1 methanol: acetic acid fixed cells. Slides

pretreated with 2xSSC at 37°C for 30 min., then
dehydrated in 70%, 90% and 100% ethanol and

denaturated in 70%formmamide at 73 ± 1°C for 5 min,

then  dehydrated  again  in  cold ethanol 70%, 90%
and 100%.

At the same time 10 µl of the probe was

denaturated in water bath at 75 ± 1°C for 5 min, then
placed to the marker area of the slide &covered with

cover slip & sealed with rubber cement & placed in a

humid chamber at 37°C incubator overnight.

Fig. 1: Frontal view showing sparse scalp hair,

bilateral absent eye brows and bilateral corneal

opacities.

Fig. 2: Hands: note bilateral complete syndactyly

between first, second and third digits.
Feet: note bilateral preaxial polydactyly and

bilateral complete syndactyly between second

and third toes.
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Fig. 3: X-ray hands showing bilateral soft tissue syndactyly of the first three digits with no bony syndactyly. X-
ray feet showing bilateral preaxial polysyndactyly with bilateral soft tissue syndactyly between second and
third toes.

Post Hybridization: Slides washed in 0.4x SSC  in
72°C for 2 min & 2x SSC 0.5% Tween 2 min. at
room temperature. Counter stain cells using 10 µl
DAPI  Ï.

Microscopy: Fluorescent microscopy was performed
with Olympus Axiscope Microscope (Olympus, Japan).
Atriple filter set (Vysis,Naperville, IL) for simultaneous
detection of DAPI, Spectrum Orange, and Spectrum
Green was used to visualize red and green painting.
Several images were processed using Cytovision-
automated system (Applied Imaging, Santa Barbara,
CA). Each slide was scored by at least two observers.

RESULTS AND DISCUSSION

Results: Plain X-ray of both hands revealed bilateral
soft tissue syndactyly of the first three digits with no
bony syndactyly (Fig.3). Plain X-ray of both feet

revealed bilateral preaxial polysyndactyly with bilateral
soft  tissue  syndactyly  between  second and third
toes (Fig.3). Ophthalmological examination and eye
sonar revealed bilateral corneal opacities with normal
lenses, vitreous, retinas and echo pattern. CMV, rubella
and toxoplasmosis IgM and IgG showed normal
negative results. Brain CT scan revealed patchy areas
of  increased  periventricular  white  matter
hypodensity which is consistent with neonatal
incomplete myelination. 

Cytogenetic study showed de novo translocation
between chromosomes 4 and 10 (Fig.4). which was
confirmed by (FISH) technique. Also FISH confirmed
the  non  reciprocal  translocation (Fig.5). The
Ideogram and partial karyotype of the patient is shown
i n  ( F i g . 6 ) .  S o  t h e  k a r y o t y p e  w a s
4 6 , X Y , d e r ( 1 0 ) t ( 4 ; 1 0 ) ( q 2 5 ; q 2 6 )  o r
46,XY,der(10)t(10pter®cen®10q26::4q25® 4qte r ) .
Parental karyotypes were normal.
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Fig. 4: Metaphase spread and karyotype showing 46,XY,t(4;10).

Discussion: The early limb development follows the

similar pattern in all vertebrates, since different species
develop using the same regulatory genes in the

formation of the body plan. Some of these genes
remained well conserved during evolution and can be

traced back, while some others changed their structure

or developed new functions. It has been argued that the
interplay of the factors controlling the patterning and

differentiation during the embryonic limb development

can provide five distinct "genotypes" allowing
development of only five different digits. Genes

involved in the determination of the outline of the limb

are candidates for disorders like polydactyly and

syndactyly .[12]

Poly-syndactyly often may occur as an isolated
trait or in conjunction with syndromes. Five percent of

congenital limb anomalies occur as part of a
rec ogn ized  syndrome . Upon reviewing the[ 1 3 ]

literature , syndromes with limb anomalies, sparse[14]

hair and/or eye anomalies are listed in table (1). Some
of the features presented in our patient resembled those

of other reported syndromes, however, our present case

didn’t  show  many  other  anomalies identified in
such syndromes. Many of these syndromes with

identified gene loci (Table 1) do not have the break

points detected  in the presented patient. Furthermore,
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Table 1: Syndromes with limb anomalies, sparse hair and/or eye anomalies

Syndrome Main Clinical Features MIM Number Gene Locus Comments

Ectodermal Dysplasia Micrognathia, malar hypoplasia, sparse 129540       - Normal

Syndrome with Distinctive eyebrows and eye lashes, absent Karyotyping

Facial Appearanceand scalp hair, thin dental enamel, pseudocleft

Preaxial Polydactyly of Feet of the upper lip, rounded nails, preaxial

polydactyly of feet, 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ectrodactyly, Ectodermal Cleft lip/palate,  partial anodontia, sparse 129900 7q11.2-q21.3

Dysplasia, and Cleft scalp hair and eye brows, ectrodactyly

Lip/Palate Syndrome 1; EEC1 of hands and feet

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pallister-Killian Obesity, coarse facial features, large ears, 601803        - mo s aic ism fo r

Syndrome; PKS sparse eyebrows and eye lashes, cataracts, tetrasomy

macroglossia, cleft palate, limb shortening, of 12p.

postaxial polydactyly

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Cerebrooculonasal Anophthalmia, abnormal nares, cns 605627        -

Syndrome anomalies,postaxial polydactyly of hands,

sparse eye brows and eye lashes.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Oculodentodigital Microcephaly, microphthalmos, 164200 6q21-q23.2

Dysplasia; ODDD hypotrichosis, cleft lip, dental

anomalies, camptodactyly,  syndactyly

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orofaciodigital Malformations of the face, cleft lip/ palate, 311200 Xp22.3-p22.2

Syndrome I; OFD1 syndactyly of fingers, unilateral preaxial

polydactyly of feet, sparse hair

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Langer-Giedion Dysmorphic facial features, sparse scalp hair, 150230 8q24.11-q24.13

Syndrome; LGS multiple exostoses, syndactyly of fingers.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Wolf-Hirschhorn Dysmorphic features, growth retardation, 194190 4p16.3

Syndrome; WHS cleft lip/ palate, iris coloboma,Rieger

anomaly, cardiac septal defects

and polydactyly of feet.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Acrocephalopoly Acrocephaly, corneal opacity, microcornea, 201000        -

-syndactyly Type II high-arched palate,congenital heart disease,

postaxial polysyndactyly in the hands,

preaxial polysyndactyly of toes.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Smith-Lemli-Opitz Dysmorphic features, cataract, ptosis, 270400 11q12-q13

Syndrome; SLOS postaxial polydactyly of hands and

feet, ambiguous genitalia

Fig. 5: FISH analysis on metaphase spread whole

chromosome painting. Note: t(4;10) (spectrum
green for chromosome 10 and spectrum red

for chromosome 4).

reviewing the literature  revealed that many syndromes

with limb defects have been mapped on long arms
chromosomes 4 and 10  (Table 2); but they don’t fit[6]

with the clinical findings described in the present

patient.
Chromosomal aberrations of the long arm of

chromosome 4 are involved in many congenital
anomalies. The term 4q- syndrome was suggested for

all microscopically visible deletions of the long arm of

chromosome 4 . The most common anomalies[ 1 5 ]

described in such deletions were craniofacial (99%),

digital (88%), skeletal (54%) and cardiac (50%) .[16]

Reviewing the literature of reported cases with
deletion of the long arm of chromosome 4 and

involvement of region 25 showed that; Rose et al.[17]

described an infant with a de novo deletion of
4(q21q25) and presented by skull asymmetry, cardiac

defects, renal cysts, "butterfly" vertebrae, dysmorphic
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Table 2: Syndromes with limb defects and mapped on long arms chromosomes 4 and 10.

Syndrome Main Limb Phenotype MIM Number Chromosome

Mucolipidosis II Cortical bone erosion, long bone shortening, 252500 4q21-q23

broadening of wrist, brachydactyly of fingers,

conical bullet-shaped distal ends of phalanges,

claw-hand deformities, talipes equinovarus

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fibrodysplasia Malformed big toes, monophalangic big toes, 135100 4q27-q31

ossificans short thumbs and clinodactyly of 5th fingers,

progressiva Severely restricted arm mobility

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

VATER association Hypoplastic radius, first metacarpal, 276950 10q23.3

with hydrocephalus phalanges of thumb

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Spondyloepimetaphyseal Epiphyseal dysplasia 603005 10q23-q24

dysplasia, Pakistani type

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Split-hand/foot Ectrodactyly of hand/foot, monodactyly, 600095 10q24

malformation, lobster-claw deformity

type 3

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Apert syndrome; Syndactyly, synostosis of radius and humerus, 101200 10q26

Apert-Crouzon disease symmetric osseous and/or cutaneous

syndactyly of hands and feet, broad distal

phalanx of thumb, broad distal hallux

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pfeiffer syndrome Broad thumbs, partial syndactyly of fingers and 101600 10q26

toes, brachymesophalangy of hands and feet, 

broad great toe

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Jackson-Weiss Medially deviated broad great toes, 123150 10q26

syndrome cutaneous syndactyly of 2nd and 3rd 

toes, and short broad metatarsals

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Cutis gyrata Limited elbow extension 123790 10q26

syndrome of Beare 

and Stevenson

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Antley-Bixler Radiohumeral synostosis, femoral bowing, 207410 10q26

syndrome neonatal femoral fractures, ulnar bowing, 

joint contractures, arachnodactyly, camptodactyly 

and rocker-bottom feet

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Saethre-Chotzen Radioulnar synostosis, syndactyly of hands 101400 10q26

syndrome (often 2nd-3rd fingers), bifid terminal phalanges 

digits 2 and 3, absent first metatarsal, 

syndactyly of feet (often 3rd-4th toes), 

and hallux valgus

features and developmental delay. Kulharya et al.[18]

described a patient with interstitial deletion (4)(q21.1-

q25) who had craniofacial and skeletal anomalies and

hydrocephalus. Moreover, del(4)(q22-q25)  was
described in a female child with multiple anomalies

including epicanthus, frontal bossing, short sternum,

polydactyly, cleft of the larynx, renal cysts, and
unusual dermatoglyphics . Deletions of the long arm[19]

of chromosome 4 involving the region 4q25-q27 are

rare. Clinical features of patients carrying such a
deletion include craniofacial and skeletal anomalies,

malformations of the eye, cardiac abnormalities,

c o n ge n it a l  h y p o t o n ia ,  a n d  d e v e lo p m e n t a l
retardation . The clinical manifestations presented in[20,21]

our case and related to deletion of 4q25 are distinct

than that previously reported in the literature.

Chew et al.  recorded a male child with deletion[22]

of  chromosome  4  (q27-q31)  with  b ila t e ra l

blepharoptosis, bilateral type 1 Duane's retraction

syndrome, and mild learning difficulties. Copelli et
al.  reported a patient with del(4)(q28-q31.3) with[23]

growth retardation, dysmorphic features and mental

retardation. Furthermore, Ramanathan et al.  described[24]

deletion 4 (q31.3-q33) in a boy with autism. Interstitial

chromosome 4 deletion involving q32-q33 segment was

described by Aladhami et al.  and associated with[25]

learning difficulties and behaviour problems, obesity,

breast hypertrophy and bilateral slipped capital femoral

epiphysis.
Regarding terminal deletions of long arm of

chromosome 4 (q3-qter), they were reported to be

associated  with   mental   and   growth  retardation,
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Fig. 6: Ideogram and partial karyotype showing 46,XY,der(10)t(4;10)(q25;q26)

craniofacial dysmorphism including upward slanting of
palpebral fissures, depressed nasal bridge, anteverted

nares, abnormally shaped ears, micrognathia, and

cardiac defects . Terminal deletion of the long[26,27,28]

arm of chromosome 4 (q32-qter) was described by

Frints et al.  in a patient with cardiac defects,[29]

diaphragmatic hernia and preaxial polydactyly of the
right hand. Giuffre et al.  described hypercalciuria[30]

and kidney calcifications in a patient with 4q terminal

deletion (q31.3-qter). The critical region involved in the
4q terminal deletion syndrome may be 4q33. This

conclusion was suggested by Keeling et al.  who[31]

stated that del(4)(q31-qter), del(4)(q32-qter), and
del(4)(q33-qter) result in a similarly severe phenotype.

In addition, they proposed that genes for distal arm

development, central nervous system development, and
cleft lip and palate, may be located at 4q33. Moreover,

Tsai et al.  reported that terminal deletion of the[32]

segment 4q34.2 to 4qter can lead to a phenotype
similar to velocardiofacial syndrome. Compared to the

previously reported clinical findings related to terminal
deletions of long arm of chromosome 4, the described

manifestations recorded in the present case are not

identical.
Irving et al.  showed that terminal 10q deletions[33]

(10q25.2-26.3) were associated with some cranial

anomalies including facial asymmetry, prominent nose
and nasal bridge, prominent ears, thin upper lip, along

with growth retardation, developmental delay, digital

abnormalities, renal involvement and structural cardiac

malformations. Waggoner et al.  studied chromosome[34]

10q26 deletion and stated that such individuals have

some findings and medical complications in common.

They showed scoliosis, severe behavior disorder with
attention deficit and hyperactivity and patchy alopecia.

Leonard et al.  recorded some individuals with 10q26[35]

deletions with congenital obstructive uropathy.
Del(10)(q26.2) and del(10)(q26.3) were reported in two

patients presented by megabladder associated with

urinary tract abnormalities . Furthermore, terminal[36]

deletion of chromosome 10q was strongly associated

with abnormal development of male genital system .[37]

The presenting manifestations of 10q deletions reported
in the literature are different than the current patient.

Clinical variability among patients with deletions of 4q

and/or 10q may be related to variable expression,
variable deletion, or imprinting of genes within the 4q

and/or 10q regions. Rieger syndrome was provisionally

mapped to 4q25-q27 but band 4q26 had been excluded
as a possible site, suggesting that Rieger syndrome may

map to a band, either 4q25 or 4q27, adjoining
4q26 . Moreover, the clinical symptoms and signs[38,21]

of Hallermann-Streiff syndrome were observed in an

infant with 4q deficiency . [39]

Translocations of chromosomes 4 and 10 were

described in some congenital anomalies; Benezra et

al.  described a patient with choroidal coloboma[40]

involving the iris ciliary body and choroid of the right

eye, bilateral optic pits-coloboma and a karyotype with

a 4-10 chromosomal translocation. van der Maarel et
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al.  reported that subtelomeric 4;10 translocations[41]

( 4 q 3 5 ; 1 0 q 2 6 )  we re  found  in  c a s e s  w i t h

facioscapulohumeral muscular dystrophy (mainly

characterised by a progressive weakness of the facial,
shoulder girdle, and upper arm muscles). These reported 

findings  of translocations of chromosomes 4 and 10
are  not  the  same  as the findings found in the

present patient.   

We concluded that the presenting patient may be
a new syndrome with gene loci on long arms of either

chromosome 4 or 10. Moreover, clarification of the

chromosomal breakpoints which are potentially
responsible for the observed clinical symptoms is

important for proper diagnosis, management, and

counseling of patients with congenital anomalies.
Fluorescence in-situ hybridisation studies should be

performed in patients with congenital abnormalities and

susp e c ted aberrant karyotypes in addition to
c onve n t io n a l  G ie m s a  b a n d in g  f o r  p rope r

characterization of complex chromosomal abnormalities.

Further molecular genetic studies to detect gene loci for
many genetic congenital anomalies are recommended.
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