
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract:  

The sex chromosome aneuploidy 49,XXXXY is a rare syndrome characterized by mental retardation, severe speech 

impairment, multiple skeletal defects, genital abnormalities and subtle dysmorphic features. The incidence of 

48,XXXY/49,XXXXY  is very rare and to our knowledge only few reports of mosaicism have been reported so far but 

with different cell line proportions. We describe a case with 48,XXXY[16]/49,XXXXY[4] mosaicism in a four year old 

boy with microcephaly, short stature, expressive speech delay, and clinodactyly. Karyotyping showed mosaicism with 

48XXXY[16]/49XXXXY[4] and was confirmed by FISH analysis.  
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Key Messages: 

 Males with subtle dysmorphism and 

expressive speech delay are candidates for 

chromosome analysis to rule out underlying sex 

chromosomal aneuploidy disorders. 

48,XXXY/49,XXXXY syndrome should be 

considered as a distinct clinical entity and not just a 

variant of Klinefelter syndrome.  

 

Introduction:  
 The most common sex chromosomal 

aneuploidy in males is Klinefelter syndrome, with the 

prevalence of 1:600 males. About 20% are variants 

which include 48,XXYY, 48,XXXY, 49,XXXXY 

syndromes and mosaicism[1,2]. The incidence of 

48,XXXY and 49,XXXXY is estimated to be 

1:50,000 and 1:100,000 male births respectively 

while occurrence of mosaicism is very rare and only 

few reports have been reported so far but with 

different cell line proportions[2]. Mosaics with three 

or more different chromosomal lines are very rare. 

We describe a case with 

48,XXXY[16]/49,XXXXY[4] mosaicism in a four 

year old boy with short stature and subtle 

dysmorphism. 

 

 

 

Case History: 
 A four year old phenotypically male, was 

referred for evaluation of his speech delay. He was 

the second born child to a non-consanguineous 

couple, the mother and father being 26 and 30 year 

old respectively. The child has an elder sibling who 

is a seven year old phenotypically normal boy. The 

child was born by a full term vaginal delivery with 

normal Apgar score and birth weight of 2300g. He 

had global developmental delay, the developmental 

age being two years six months in gross motor 

domain and one year six months in fine motor 

domain. He was presently able to speak only two 

words with meaning the developmental age being 

one year. The child used sign language and points to 

indicate his needs. However his interaction with his 

sibling, parents and peers was normal.  

 On examination the patient had several 

minor congenital anomalies: microcephaly, 

hypertelorism, epicanthal folds, upward slant to the 

palpebral fissures, dysplastic ears with cleft of helix 

(Fig 1A), micrognathia, high arched palate, thin 

upper lip, clinodactyly of fifth finger bilaterally 

(Fig1B), prominent elbows with cubitus varus 

(Fig1C), microphallus (stretched penile length of 2.5 

cm) and small testis (1ml). His height and weight 

were less than the third centile for age. He had 

normal vision and his fundi were normal. 
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Radiographs of the left wrist showed bone age of one 

year (Fig 1D). Abdominal ultrasound and 

echocardiography were normal. Audiometry done 

revealed normal hearing bilaterally. His thyroid 

function tests and growth hormone assay were 

normal.  

 Chromosomal analysis of boy was carried 

out on peripheral blood lymphocyte cultures by the 

standard conventional GTG banding technique. 

Twenty well spread metaphase chromosomes were 

analyzed microscopically and showed mosaicism 

with 48XXXY[16]/49XXXXY[4] (Fig 2). 

 Fluorescence in situ hybridization (FISH) 

analysis of 200 interphase nuclei, using CEB probes 

for chromosomes X and Y indicated a line proportion 

of 80.5% for 48,XXXY and 19.5% for 49,XXXXY 

(Fig 3). This result confirmed the presence of 

48,XXXY/49,XXXXY mosaicism.[FISH result – 

48,XXXY- 161(80.5%), 49,XXXXY- 39(19.5%)]. 

Analysis of the karyotyping and FISH results were 

performed using GeneASIS 7.2 software (Applied 

Spectral Imaging) and reported based on 

International System for Human Cytogenetic 

Nomenclature (ISCN)-2013.  

 

Discussion: 
 49,XXXXY is a rare sex chromosome 

aneuploidy syndrome characterized by mental 

retardation, severe speech impairment, craniofacial 

abnormalities, multiple skeletal defects and genital 

abnormalities. These patients have also subtle 

dysmorphic features such as strabismus, 

microcephaly, epicanthal folds, hypertelorism and 

cleft palate. In 1960, the 49,XXXXY chromosomal 

constitution and clinical findings were described by 

Fraccaro et al [5,6]. These individuals differ 

significantly from Klinefelter syndrome and have 

features which overlap with many other 

chromosomal syndromes.  

 In this paper we describe a young boy with 

48,XXXY/49,XXXXY mosaicism with Fraccaro 

syndrome phenotype. He also had global 

developmental delay with severe delay in speech 

which is well documented in cases of excess X 

chromosome material. The most significant effect of 

the additional X chromosomes on the phenotype is an 

increase in somatic malformations and mental 

retardation [7]. Severe retardation in language 

development in 49,XXXXY patients has been 

described in previous studies especially in expressive 

language while their receptive language skills and 

non-verbal skills like spatial tasks were intact as seen 

in our case also [5,7]. It has been suggested in case of 

supernumerary X slow rates of prenatal neuronal 

growth selectively retard the development of left 

hemisphere hence interfere with language 

development and also cause intellectual disability 

[2]. 
 

 The 48,XXXY syndrome differs from 

Klinefelter syndrome by the presence of intellectual 

deficit, more marked genital hypoplasia, congenital 

skeletal malformations and by more frequently 

observed facial dysmorphism[10]. Clinodactyly of 

the fifth finger commonly associated with this 

syndrome and other manifestations such as 

arthropathies, obesity, behavioral problems also can 

appear with age [6]. Renal anomalies were found in 

Klinefelter's syndrome and 49,XXXXY syndrome 

and was never associated with 48,XXXY syndrome 

[5]. Our patient also had no renal anomalies, we 

believe that it was because of higher percentage 

(80%) of 48,XXXY cell line proportion. 

 Since the initial report of 49,XXXXY 

karyotype nearly 40 years ago, many more cases 

have been reported and proved that 49,XXXXY is 

the outcome of nondisjunction of the X chromosome 

during both meiosis I and meiosis II [8]. The extra X 

chromosomes result sporadically from either meiotic 

non disjunction where a chromosome fails to 

separate during the first or second division of 

gametogenesis or from mitotic non disjunction in the 

developing zygote[4]. It is believed that the 

49,XXXXY syndrome occurs during maternal non-

disjunction, however, the occurrence of this 

syndrome does not appear to be related to maternal 

age [8]. 

 Parental origin has been reported in five 

cases of 48,XXXY. In two of these cases, the origin 

was successive non-disjunction in formation of the 

sperm (XpXpYp) fertilizing a normal female oocyte 

(Xm) and the other three cases showed 

XmXmXmYp, indicated double nondisjunction 

events during oogenesis[2,9]. Unfortunately, the 

parents of the child in our report were not willing to 

support us to observe the parental origin. 

 Proband has 80% of 48,XXXY  and 20% of 

49,XXXXY cell line as determined by gold standard 

karyotyping chromosomal analysis. FISH analysis 

also confirmed the same with slight difference. This 

shows that FISH analysis is a rapid, reliable 

technique with the accuracy rate of 99% and is 

extremely helpful in the detection of low level 

mosaicism. To our knowledge, this is the rare report 

of mosaicism in the literature with clinical phenotype 

of 48,XXXY/49,XXXXY syndrome, but with 

different cell line proportion when compared to 

previous case reports.  
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 We conclude that 48,XXXY/49,XXXXY 

syndrome should be considered as a distinct clinical 

entity and not just a variant of Klinefelter syndrome 

since the former have distinctive facial features, are 

more mentally handicapped, have greater speech 

difficulty and are shorter than those the latter. Males 

with the above phenotypic description with 

significant speech impairment are candidates for 

chromosome analysis to rule out underlying sex 

chromosomal aneuploidy disorders and also for 

determining the parental origin. This will enable 

early intervention and helps in appropriate genetic 

counseling. 
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Legends: 

Fig 1: A. Side profile showing dysplastic ears with 

cleft of helix, B: Clinodactyly of bilateral fifth finger, 

C: Cubitus varus deformity, D: Radiographs of the 

left wrist showing bone age of one year. 

 
 

Figure 2: GTG-banded karyogram of the patient with 

mos48,XXXY/49,XXXXY 
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Figure 3: FISH analysis showing 

48,XXXY/49,XXXXY mosaicism.  
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