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ABSTRACT

	 We report on a 25-year-old man who was 
referred for evaluation of possible Fragile X 
syndrome on the basis of mild mental retardation 
and malformation of his hands and toe nails. He 
was found not to have this syndrome but to have 
a 47,XYY karyotype. Only one other case of XYY 
syndrome with  prognathism and malformation of 
hands has been reported.
	 Key words: Fragile X syndrome (FXS); Mental 
retardation; Karyotype

CASE REPORT

	 The incidence of XYY karytotype is about 1 in 
1,000 human males [1]. Other than being slightly 
taller than normal these males have no striking 
phenotypical abnormality. They may also have 
behavioral problems [1].
	 We have investigated a 25-year-old male who 
was referred to our laboratory because of mild 
mental retardation and who was suspected to have 
the Fragile X syndrome (FXS). His height was 194 

cm. His face was mildly dysmorphic and showed 
prognathism. He often showed an excessively 
negative mood and aggressiveness. He suffered 
from muscle cramp. Although he had a repaired 
hydrocoele, his genitalia were otherwise normal. He 
had hypoplastic toe nails and short hands. He had 
completed his primary school education and at the 
time of diagnosis he worked as a mechanic.
	 Blood lymphocyte cultures from the patient 
were set up in RPMI 1640 medium supplemented 
with 20% FBS and proliferation was stimulated 
with phytohemagglutinin. The cells were harvested 
after a 72-hour culture time [2]. In addition, a 
cytogenetic test was performed for FXS using 
standard protocols [2]. The karyotypte derived from 
these cells showed an additional chromosome Y 
and was thus ascertained as 47,XYY. No Fragile X 
syndrome was observed after screening over 100 
cells.
	 In the last decade there has been a significant 
increase in the proportion of XYY males detected 
prenatally [3,4]. Therefore, it is very important to 
obtain a clear idea of possible problems that may 
arise during further development of boys with the 
47,XYY karyotype, especially in cases where this 
diagnosis is made prenatally.
	 In general, XYY males are relatively tall [5]. 
A study of 38 XYY males found that their height, 
weight and head circumference was usually above 
normal [5]. The craniofacial dimensions in eight 
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adult 47,XYY males were larger than those of 
normal male and female controls [6]. At least two 
studies have indicated that 47,XYY males had 
longer tooth roots than normal male and female 
controls [7,8].
	 Prenatal diagnoses of the XYY karyotype 
accompanied with some clinical anomalies have 
been published. Phupong and Sittisomwong [3] 
reported a fetus with posterior cervical cystic 
hygroma with no other structural anomalies who 
was found to carry the 47,XYY karyotype. Brain 
anomalies associated with the 47,XYY karyotype 
has also been detected prenatally [4].
	 The occurrence of the XYY syndrome with 
apparently unrelated diseases has been reported. For 
example, bilateral cryptorchidism has been found in 
an 11-month-old boy with the 47,XYY karyotype 
[9]. Asano et al. [10] presented a case of myotonic 
dystrophy with 47,XYY [10]. An XYY karyotype 
male has been diagnosed as having Prader-Willi 
syndrome [11].
	 In some reported cases, mental retardation and/
or delayed language and/or motor development 
have been seen in XYY patients [11,12]. For 
example, Geerts et al. [12] have found that most of 
the XYY children attend kindergarten in the normal 
education circuit, but in 50% of cases psychosocial 
problems are documented. From primary school age 
on, psychiatric disorders such as autism are seen 
more frequently in XYY males than XY males.
	 A significantly higher frequency of antisocial 
behavior has been reported in XYY karyotype males 
in adolescence and adulthood. This was believed to 
be mediated mainly through lowered intelligence 
[13]. A 9-year-old boy with 47,XYY and behavioral 
‘internalizing’ and ‘externalizing’ symptoms and 
deficient spatial memory has been reported [14]. 
There is still dispute on whether or not XYY men 
are more likely to indulge in criminal and violent 
behavior than 46,XY males.
	 Freyne and O’Connor [15] reported two cases of 
XYY males who had committed murder. Briken et 
al. [16] found that in 13 men, perpetrators of sexual 
homicide, three had the XYY karyotype [1.8%].
	 We could find only one published article 
concerning a XYY karyotype male with prognathism 
and hand malformation such as the one reported here 
[17]. To the best of our best knowledge, no XYY 
male has been reported with toe nail malformations. 

This combination of XYY male and hand and toe nail 
deformities may be coincidental. More information 
on the mental and physical characteristics of XYY 
karyotype males is required so that parents found to 
have a fetus with the XYY karyotype can be guided 
in making a well-informed decision.

	 REFERENCES

	 1. Rapaport R. XYY males. In: Behrman RE, 
Kliegman RM, Jenson HB, Eds. Nelson Textbook 
of Pediatrics 16th ed. Philadelphia: W.B. Saunders. 
2000:1749.
	 2. Benn PA, Perle MA. Chromosome 
staining and banding techniques. In: Rooney DE, 
Czepulkowski BH, Eds. Human Cytogenetics: A 
Practical Approach, Vol I. Constitutional Analysis. 
Oxford: IRL Press Ltd. 1992:91-118.
	 3. Phupong V, Sittisomwong T. Spontaneous 
resolution of cystic hygroma in 47,XYY fetus. Arch 
Gynecol Obstet. 2007; 276(1): 77-80.
	 4. Maymon R, Herman A, Reish O. Brain 
anomalies associated with 47,XYY karyotypes 
detected on a prenatal scan. Prenat Diagn. 2002; 
22(6): 490-492.
	 5. Ratcliffe S. Long-term outcome in children 
of sex chromosome abnormalities. Arch Dis Child. 
1999; 80(2): 192-195.
	 6. Gron M, Pietila K, Alvesalo L. The 
craniofacial complex in 47,XYY males. Arch Oral 
Biol. 1997; 42(8): 579-586.
	 7. Alvesalo L, Osborne RH, Kari M. The 
47,XYY male, Y chromosome, and tooth size. Am J 
Hum Genet. 1975; 27(1):53-61.
	 8. Lähdesmäki R, Alvesalo L. Root lengths in 
47,XYY males’ permanent teeth. J Dent Res. 2004; 
83(10): 771-775.
	 9. Suzuki Y, Sasagawa I, Kaneko T, Tateno 
T, Iijima Y, Nakada T. Bilateral cryptorchidism 
associated with 47,XYY karyotype. Int Urol 
Nephrol. 1999; 31(5): 709-713.
	 10. Asano A, Motomura N, Yokota S, Yoneda H, 
Sakai T, Tsutsumi S. Myotonic dystrophy associated 
with 47 XYY syndrome. Psychiatry Clin Neurosci. 
2000; 54(1): 113-116.
	 11. Odent S, Taque S, Lucas J, Le Mee F, Le 
Marec B. Prader-Willi syndrome and polygonosomal 
abnormalities in males: about a Prader-Willi/47,XYY 
patient. Ann Genet. 2001; 44(1): 1-3.



73

BALKAN JOURNAL OF MEDICAL GENETICS
Mahjoubi F, Akbary MT, Shafegatee Y

	 12. Geerts M, Steyaert J, Fryns JP. The XYY 
syndrome: a follow-up study on 38 boys. Genet 
Couns. 2003; 14(3): 267-279.
	 13. Götz MJ, Johnstone EC, Ratcliffe SG. 
Criminality and antisocial behaviour in unselected 
men with sex chromosome abnormalities. Psychol 
Med. 1999; 29(4): 953-962.
	 14. Davey C, Vance A. A possible behavioural 
and cognitive phenotype for the 47,XYY karyotype 
in a pre-pubertal child. Australas Psychiatry. 2007; 
15(1): 72-74.

	 15. Freyne A, O’Connor A. XYY genotype and 
crime: 2 cases. Med Sci Law. 1992; 32(3): 261-
263.
	 16. Briken P, Habermann N, Berner W, Hill A. 
XYY chromosome abnormality in sexual homicide 
perpetrators. Am J Med Genet B Neuropsychiatr 
Genet. 2006; 141(2): 198-200.
	 17. Kajii T, Neu RL, Gardner LI. XY-XYY 
mosaicism in prepubertal boy with tall stature, 
prognathism, and malformations of the hands. 
Pediatrics. 1968; 41(5): 984-988.




