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Anterior polar cataract: 
clinical spectrum and 
genetic linkage In a 
single family 

Abstract 

Anterior polar cataract can occur as a sporadic 

finding, in association with other ocular 

abnormalities or as an inherited, autosomal 

dominant disorder. We have demonstrated 

linkage in a family with autosomal dominant 

anterior polar cataract to the short arm of 

chromosome 17, locating the gene to the region 

17p12-13. All affected members of this large 

family had an opacity at the anterior pole of 

the lens that varied only in size and the effect 

on visual acuity. Anterior polar cataract is 

thought to have a minimal effect on visual 

acuity although in the affected members of 

this family there was a high incidence of 

unilateral amblyopia. 
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Inherited cataract is a significant cause of visual 
impairment in childhood and is most often 
transmitted as a congenital autosomal dominant 
(AD) trait. I Eight different loci have now been 
mapped for AD cataract2-9 but the underlying 
genetic abnormality is known in only one case: 
the Coppock-like cataract has been shown to be 
related to the overexpression of a -y-crystallin 
pseudogene.1O We have demonstrated linkage 
of an AD anterior polar cataract (APC) to the 
short arm of chromosome 1711 in a single family 
and in this paper describe the clinical spectrum 
of the disease. 

Patients and methods 

The patients were from a large family with AD 
anterior polar cataract (Fig. 1) identified from 
the genetic data base at Moorfields Eye 
Hospital. Family members were invited to 
attend the hospital for an eye examination. The 
lens was examined by slit lamp and anterior 
segment photography was taken where 
possible. Blood was taken for DNA extraction to 
be used for the linkage analysis. 
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Results 

The results of the molecular genetic study 
demonstrating linkage of the anterior polar 
cataract in this family to chromosome 17p have 
already been published.l! Anterior polar 
cataracts were seen in all the affected family 
members. Thirty family members were 
examined and 19 found to be affected. Seven 
patients had undergone surgery and the 
phenotype was examined in the remaining 12 

cases. The opacity was always in the same 
position of the lens, the anterior pole, but varied 
in severity. The larger opacities were pyramidal 
with a base of 4 mm and extended into the 
anterior chamber (Figs. 2, 3), whilst the smaller 
opacities consisted of a flat plaque measuring 
less than 1 mm in diameter (Figs. 4, 5). In one 
case the only sign of an anterior pole 
abnormality was an irregularity of the anterior 
capsule (Fig. 6). Seven of the affected patients 
underwent surgery, all between the age of 1 and 
6 years, with a final visual acuity of 6/18 to 
NPL. Two patients who had a visual acuity of 
NPL had both developed glaucoma and retinal 
detachment. One affected patient who had not 
undergone surgery but had minimal opacities 
had a visual acuity of 6/6 in both eyes. 

Ten of the 12 affected patients who had not 
undergone surgery were amblyopic in one eye 
with a visual acuity of 6/12 to 6/36 in the worse 
eye. The amblyopic eye was always the eye with 
the larger opacity. 

Discussion 

Anterior polar cataract has been reported to 
have a minimal effect on visual acuity.12,13 In 
this family unilateral amblyopia was common, 
suggesting that children with anterior polar 
cataracts should be offered regular follow-up.14 
The unoperated patients had a better visual 
outcome than those who had surgery for their 
anterior polar cataracts. Although the visual 
outcome may reflect the severity of the cataract 
it suggests that better long-term results may be 
achieved with conservative treatment. 
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Fig. 1. Pedigree affected by anterior polar catamct. 

AD cataract may show considerable phenotypic 
variability between family members.15 In this family, 
however, all affected individuals had lens opacities 
confined to the anterior pole of the lens. We have 
demonstrated that the anterior polar cataract in this 
family is linked to the short arm of chromosome 17.11 The 
mechanism by which the lens opacity is confined to the 
anterior pole is unclear but identification of the precise 
genetic mutation will help in understanding the 
pathogenesis. There are at present no candidate genes in 
this region on chromosome 17p, but research to identify 
the causative gene continues. 

Fig. 2. Anterior polar cataract. Slit lamp photograph of a pymmidal 
cataract from individual 4:2. 

Fig. 3. Anterior polar cataract. Retroillumination of the pymmidal 
cataract from individual 4:2. 

Fig. 4. Allterior polar catamct. Slit lamp photograph of a plaque-like 
opacity fmlll illdividlwl 4:3. 

Fig. 5. Anterior polar catarnct. Retroillllmillatioll of the plaque-like 
opacity from individllal 4:3. 

Fig. 6. Allterior polar cataract. Retroillumillatioll of all anterior 
capsular irregularity from individllal 5:6. 

References 

1. Frano;ois J. Genetics of cataract: Ophthalmologica 
1982;184:61-71. 

2. Eiberg H, Lund AM, Warburg M, Rosenberg T. Assignment 
of congenital cataract Volkmann type (CCV) to chromosome 
1p36. Hum Genet 1995;96:33-8. 

225 



226 

3. Ionides ACW, Berry V, Mackay DM, Moore AT, 
Bhattacharya 55, Shiels A. A posterior polar cataract maps to 
chromosome 1p. Hum Mol Genet 1997;6:47-51. 

4. Renwick JH, Lawler SD. Probable linkage between a 
congenital cataract locus and the Duffy blood group locus. 
Ann Hum Genet 1963;27:67-84. 

5. Lubsen NH, Renwick JH, Tsui L-C, Breitman ML, 
Schoenmakers JGG. A locus for a human hereditary locus is 
closely linked to the "I-crystallin gene family. Proc Natl Acad 
Sci USA 1987;84:489-92. 

6. Rogaev EI, Rogaeva EA, Korovaitseva GI, Farrer LA, Petrin 
AN, Keryanov SA, et al. Linkage of polymorphic congenital 
cataract to the "I-crystallin gene locus on human chromosome 
2q33-35. Hum Mol Genet 1996;5:699-703. 

7. Eiberg H, Marner E, Rosenberg T, Mohr J. Marner's cataract 
(CAM) assigned to chromosome 16: linkage to haptoglobin. 
Clin Genet 1988;34:272-5. 

8. Padma T, Ayyagari R, Murty JS, Basti 5, Fletcher T, Rao GN, 
et al. Autosomal dominant zonular cataract with sutural 
opacities localised to chromosome 17ql1-12. Am J Hum 
Genet 1995;57:840-5. 

9. Armitage MM, Kivlin JD, Ferrell RE. A progressive early 
onset cataract gene maps to human chromosome 17q24. 
Nature Genet 1995;9:37-40. 

10. Brackenhoff RH, Henskens HAM, van Rossum MWPC, 
Lubsen NH, Schoenmakers JGG. Activation of the -yE
crystallin pseudogene in the human hereditary Coppock-like 
cataract. Hum Mol Genet 1994;3:279-83. 

11. Berry V, Ionides ACW, Moore AT, Plant C, Bhattacharya 55, 
Shiels A. A locus for anterior polar cataract on chromosome 
17p. Hum Mol Genet 1996;5:415-9. 

12. Duke-Elder S, editor. System of ophthalmology, vol III, part 
2: Normal and abnormal development: congenital 
deformities. St Louis: CV Mosby, 1964:717-23. 

13. Bouzas AG. Anterior polar congenital cataract and corneal 
astigmatism. J Pediatr Ophthalmol Strabismus 1992;29:210-2. 

14. Jaafar MS, Robb RM. Congenital anterior polar cataract: a 
review of 63 cases. Ophthalmology 1984;91:249-52. 

15. Scott MH, Hejtmancik MD, Wozencraft MS, Reuter LM, 
Parks MM, Keiser-Kupfer MD. Autosomal dominant 
congenital cataract: interocular phenotypic variability. 
Ophthalmology 1994;101:866-71. 


	Anterior polar cataract: :clinical spectrum and genetic linkage in a single family
	Abstract
	Patients and methods
	Results
	Discussion
	References




