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Sir, 

Keratoconus associated with a chromosome 7, 11 
translocation 

We present a case of keratoconus with a balanced 
chromosome translocation between chromosomes 7 and 
1 1 .  The keratoconus is demonstrated with corneal 
topography. Chromosomal rearrangements should be 
considered in cases of keratoconus presenting in 
childhood. 

Keratoconus is an ectatic corneal disorder with a 
prevalence of about 50 in 100 000. 1 The hereditary pattern 
of keratoconus is not predictable, and family histories 
have been reported in 6-8% of cases. In some families, 
the suggested mode of inheritance is autosomal 
dominant with variable penetrance and expression? 
Keratoconus has been described with a number of 
systemic conditions, including Marfan's and Ehlers 
Danlos syndromes. Keratoconus is also recognised to be 
more frequent in two chromosomal conditions: Down's 
syndrome (trisomy 21) and Turner's syndrome? 
Recently, an association with a chromosome 13 ring 
abnormality has been described? 

Case report 

A 13-year-old girl with short stature was referred from 
her optician to the eye clinic with myopic astigmatism as 
she was found to have frequent changes in her refraction. 
She wore gas-permeable contact lenses. 

Snellen visual acuity was 6/24 unaided right (6/9 
with contact lens) and counting fingers left (6/9 with 
contact lens) .  Refraction was right +1 .50/ -5.00 X 80, left 
-9.00/-2.50 x 80. Examination of the left cornea showed it 
to be steep with central apical mid-stromal scars and 
Vogt's striae. The mid-stromal scars were due to an 
episode of left acute hydrops which settled on 
conservative treatment. The right cornea was normal in 
appearance. Corneal topography of the right eye 
demonstrated the astigmatism and inferior corneal 
steepening typical of keratoconus (Fig. 1 ) .4 The left 
corneal topography showed over 17 dioptres of 
astigmatism and corneal steepening inferiorly. 

The patient had been investigated at the age of 12 
years for short stature. She was not dysmorphic and 
systemic examination was unremarkable. As part of the 
investigative process chromosome analysis was done. A 
blood sample revealed a balanced translocation between 
the long arms of chromosome 7 and 1 1 .  The karyotype 
was 46, XX, t(7, 1 l ) (q34;qI3.3), inv (9) (pllq12) .  
Chromosome analysis of the mother's blood showed a 
pericentric inversion of chromosome 7q22.1-q34, which 
was also present in the mother's sister; neither the 
mother nor the maternal aunt had keratoconus .  The 
father had normal eyes: his chromosomes showed a 
pericentric inversion of chromosome 9 .  

A radiograph of the proband's wrist showed that 
bone age was 2-3 years behind actual age. All other 
investigations, including pelvic ultrasound and 
hormonal profile (total T4, estradiol, luteinising hormone, 
follicle stimulating hormone, prolactin and 
progesterone), were normal. The short stature was 
attributed to delayed puberty, with menarche 
commencing at age 15 years, and the patient is now 
normal height and weight. 

Comment 

This girl with delayed puberty and keratoconus had no 
family history of keratoconus and two normal older 
female siblings. She has a de novo balanced translocation 
between the long arms of chromosome 7 and 1 1  as well 
as a familial pericentric inversion of chromosome 9. Both 
parents have pericentric inversions: the father of 
chromosome 9, as seen in the proband, and the mother of 
chromosome 7. 

Pericentric inversion of chromosome 9 is a normal 
variant and is not assodated with keratoconus. Such 
inversions are relatively common and are not known to 
predispose to de novo translocations in offspring. 
However, since the maternal inversion and translocation 
in the proband have a common breakpoint on 
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Fig. 1. Corneal topography of the right eye shows the astigl1latisl1l and corneal illferior steepening typical of keratoconlls. 

chromosome 7, it seems likely that in this case the 
inversion did predispose to the translocation, 
presumably by the chromosomes becoming tangled in 
meiosis. That neither the mother nor maternal aunt, 
both of whom carried the same pericentric inversion 
of chromosome 7, was affected suggests that a 
candidate gene for keratoconus is located at or 
near the new breakpoint in the proband, i .e .  l l q13 .3 .  
There are no genes in that region which have been 
described as causing keratoconus, being involved 
in collagen production or maintaining corneal 
integrity. 

The pathophysiology of keratoconus is poorly 
understood, and can represent the ocular manifestation 
of a connective tissue disease.2 Keratoconus is a complex 
condition of multifactorial aetiology, and there is likely to 
be genetic heterogeneity. The association of a de novo 

chromosome abnormality with a particular disease has 
always been a useful tool in the mapping of genes. It is 
likely that in this case the association is significant. 
Chromosome analysis in other cases of keratoconus may 
detect the chromosome abnormalities which may help 
localise genes responsible for the condition.s Corneal 
topography has been used here to confirm the suspected 
clinical diagnosis. 
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