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Abstract 

Purpose:To report a rare case of bilateral sporadic aniridia in an African child and review 
the management modalities. 
Presentation:We report a case of bilateral sporadic aniridia with horizontal nystagmus, axial 
cataract optic disc, and fovea hypoplasia in a 5-year-old female patient. She was managed 
conservatively. Various modalities of treatment are reviewed. 
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Introduction 
Aniridia may be congenital or traumatic. Post-traumatic aniridia has been reported 
following a domestic accident in which total desinsertion of the iris occurred after a 
contusive trauma associated with the rupture of the eye globe.1 

In congenital cases, the term aniridia is a misnomer as a rudimentary iris is usu- 
allypresentperipherally.Itisoftendifficulttomanage.Itisnotascommonasother 
congenital eye diseases such as buphthalmos and cataract.2,3 

It has been reported to have an incidence of between 1:64,000 and 1: 100,0004,5 
and it may occur in isolation or be associated with a number of syndromes such as 
WAGR (Wilm’s tumor, bilateral sporadic aniridia, genitourinary abnormalities and 
mental retardation).4 It is even rarer in Africa. Two thirds of all cases are familial, 
andonethirdissporadic.6Aniridiaoccursasaresultofmutationsinpairedboxgene 6 
(PAX6) on band p13 of chromosome 11 though there are few reported cases with 
noidentifiedmutationofPAX6.7ThePAX6geneisadevelopmentaloculargeneand 
mutations result in panocular changes. 

Thesechangesincludealterationsincornealcytokeratinexpression,celladhesion and 
stem-cell deficiency.8 It also has a fibrotic nature which may result in failure of 
many interventions such as penetrating keratoplasty and filtration surgery. 

The aim of this report is to highlight the various modalities of management of 
aniridia and challenges of management in a developing country. 

Presentation 
A5-year-oldfemalepresentedatourclinic.Hermothercomplainedthatherdaughter 
wasunabletoseewell,sawwhitespecksandalwayswalkedwithherchinloweredin ahead-
downpositionsincebirth.Shewasdeliveredbyspontaneousvaginaldelivery 
afteranuneventfulpregnancy.Atwinsisterdiedatbirth.Nutritionwasexclusively 

 



 

 

 

breastmilkuntilthepatientwas6monthsoldwhenshewas 
introduced to other food and artificial milk. Her developmen- 
tal history was within normal limits.There was no history 
suggestive of a similar problem in her family. 

Herheadwastilteddowninanattempttoshyawayfrom light. 
Examination of both eyes revealed a visual acuity of count 
fingers. Figure 1 shows the right eye of the patient. There 
was pendulous horizontal nystagmus, clear cornea, 
rudimentary irises, axial lens opacities, hypoplastic optic 
discs and fovea hypoplasia. The intraocular pressure with 
Perkin’s tonometer was 16 mmHg and 18 mmHg in right 
and left eyes respectively. 

Pediatricassessmentdidnotrevealanyotherabnormality. 
Urinalysiswasnormal.Abdominalultrasonographyrevealed 
thattheliverandspleenwerewithinnormallimits;bothkid- 
neyshadnormalsonographicappearanceandwerenormalin 
sizeandposition,measuring78mmby32mmand82mm by 31 
mm on the right and left respectively.There was no intra-
abdominal mass. 

Shewasplacedonlubricantgel,oculentachlorampheni- col 
nocte and advised to rest in dark shade. 

 
Discussion 
Aniridiaisacomplexdisorderthatusuallyresultsinimpaired 
vision from multiple causes including aniridia associated 
keratitis (AAK), cataract, glaucoma, foveal hypoplasia, 
nystagmus and retinal detachment. It is associated with a 
numberofsyndromes,includingWAGR.Treatmentisusu- 
ally ineffective despite the understanding of the genetics 
and pathology of the condition.The high rate of failure of 
surgicalinterventioniscausedbythecondition’sprofibrotic 
nature.Indevelopingcountries,nonavailabilityofmaterial 
andhumanresourcesnecessaryforthemanagementofthe 

 

 
Figure1Showstherighteyeofthepatientwithrudimentaryiris,largepupillaryspaceand
cataract. 

cases and poverty especially of the patient in this report 
worsenthe picture.The patient could not afford the necessary 
investigations such as fundus photography, optical coherence 
tomography, let alone any treatment. 

Managementofaniridia 
Aniridia is better managed if the pathology is well under- 
stood.Aniridia occurs as a result of mutations in PAX6 on 
bandp13ofchromosome11.Thesemutationscauseabnor- 
malities in many parts of the eye. However, there are few 
reported cases with no identified mutation of PAX6.7 

PAX6mutationsresultinalterationsincornealcytokera- 
tinexpression,cell adhesion,andstem-celldeficiency.8These 
resultinafragilecorneaandaniridia-associatedkeratopathy 
(AAK).Abnormaldifferentiationoftheangleorprogressive 
angle closure from synechia usually results in glaucoma. 
Cataract development with associated fragile lens capsule 
mayalsobefound.Theirisisdeficient.Theopticnerveand 
foveaareoftenhypoplastic,andtheretinamaybeproneto 
detachment.Manyinterventionsincludingpenetratingker- 
atoplasty and filtration surgery usually fail because of the 
fibrotic nature of this disease. 

Aniridia-associatedkeratopathy 
PAX6playsacrucialroleinthedevelopmentofthecornea. It 
regulates the expression of cytokeratins 3 and 12 which 
form the intermediate filament proteins of the corneal 
epithelial cells.9These cytokeratins perform a vital role in 
cell-to-cell binding or adhesion, and in anchoring cells to 
theunderlyingbasallamina.Inaniridia,thereisadecreased 
expressionoftheadhesionmolecules:desmogleine, 
-catenin,and-catenin.Thisgivesrisetospacesbetween 
the corneal epithelial cells.10 There is also a deficit in the 
cellsurfaceglycoconjugatesignatureinthecornea11result- 
inginareductionoftheabilityofcellstomigrateinwound 
healing.Thislossofcytokeratinsandcelladhesion,coupled 
with glycoconjugate defects, result in an extremely fragile 
cornealsurfacethatissusceptibletorecurrenterosionsand 
ulcerations thereby causing AAK which occurs in 20% of 
cases.Limbalstem-celldeficiencyhasalsobeenimplicated 
inAAK.12AAK contributes significantly to the visual loss 
in aniridia.The clinical features usually appear in the first 
decadeof life.Thickening and vascularization start from the 
cornealperipheryandlateradvanceintothecentralcornea. 
AAK is often worse after surgery that interferes with the 
limbalstemcellsoraftertheuseoftopicalantimetabolitesto 
treataniridia-associatedglaucoma.4AAKisthereforecaused 
byacombinationoffactors:Limbalstem-celldeficiency, 



 

 

 

abnormally differentiated epithelium, abnormal cell adhesion 
and impaired healing response. The symptoms of AAK 
include photophobia, dry eye, red eye, and epiphora. The 
patient reported has always had her head tilted down since 
birth because of photophobia. There is meibomian gland 
dysfunction and an abnormal tear film, with reduced tear 
break-up time and reduced tear meniscus.13 

Management 
This includes the use of preservative-free lubricants and 
darkglassesforphotophobiaintheearlystages.Inmoderate 
keratopathy,serumdropsandamnioticmembranetransplants 
maybeused.Thiswillfacilitatethesurvivalandexpansion 
ofsurvivinglimbalstemcells.14Autologousserumeyedrops 
hasbeenfoundtoimprovethekeratopathyinpatientswith mild 
or moderate severity. In these patients, autologous serum 
eye drops waswere found to be superior to conventional 
therapywithartificialtearsforimprovingtheocularsurface 
and subjective comfort.15 

In severe cases, limbal stem cell transplantation is nec- 
essary.16The prognosis of penetrating keratoplasty is poor 
because of the frequent recurrence of the same pre-graft 
corneal changes, followed by subsequent graft failure.17,18 
Thisismostlikelycausedbytheprimaryabnormalityinthe 
limbalstemcellsoftherecipientcornea.Ontheotherhand, 
homologouslamellar limbo-keratoplasty appears to be quite 
effectiveinAAK.19,20Itssuccessrateisincreasedbytheuse 
ofsystemicimmunosuppressantscomparedtousingtopical 
immunosuppressantsalone.Bostonkeratoprosthesisisanew 
approachtomanagingAAK.21Thismay reduce the incidence of 
recurrent graft rejections in AAK. 

Glaucoma 
Glaucomainaniridia,usuallyoccursduringthepreadolescent 
orearlyadolescentyears.22Itisthoughttobeduetodevelop- 
mentalabnormalitiesinthedrainageangleoftheeye,which 
obstruct the outflow of aqueous humor. 

GrantandWalton23havefoundthatthestromaoftheiris 
extendsforwardsontothetrabecularmeshwork(TM)inthe 
formofsynechia-likeattachmentsintheearlystages,which 
later become a homogenous sheet, resulting in eventual angle 
closure.Thediagnosisismadebyexaminationoftheangle 
forevidenceofclosure,intraocularpressure(IOP)measure- 
ment,opticnerveexamination,andvisualfieldassessmentin 
anolderchild.Measurementofcentralcornealthicknessis 
alsoimportantbecausethishasalargeimpactontheaccuracy of 
tonometric readings.Aniridic patients may have cornea 
upto100mthickerthantheaverage24,25makingtonometry 

unreliable in these patients. The treatment of glaucoma 
associated with aniridia is difficult. Grant andWalton23 found 
that38.7%respondedtomedicaltreatment,includingmiotic 
eyedrops.Ofthosethatwereresponsivetomedicaltreatment, 
50.0% required oral carbonic anhydrase inhibitors. Unsatisfac- 
toryresultshavebeenreportedwithcasestreatedwithargon 
lasertrabeculoplasty(ALT).26Diodelaserphotocoagulationis 
also ineffective.27 Surgical treatment like medical treatment is 
challenging and includes trabeculectomy  antimetabolites, 
prophylacticgoniotomy, therapeuticgoniotomy, cyclocryother- 
apy and guarded filtration surgery.Prophylacticgoniotomy has 
beenfoundtobequiteeffectiveinthepreventionofglaucoma 
inpatientswithaniridia.28Theaimistoseparatetheabnormal 
extensionsofirisstromafromtheanglewall,thuspreventing 
closure of the angle.Trabeculectomy has been found to be 
effective in the treatment of aniridic glaucoma.26 

CyclocryotherapyiseffectiveinloweringIOPbutseri- 
ouscomplicationswhichincludephthisisbulbi,progressive 
cataractandlossofvisioncanfollowit27makingitunsuitable for 
use as a first-line treatment.29 

Guardedfiltrationsurgery(GFS)usingAhmedMolteno 
andBaervaldtimplantshasbeenfoundtobeveryeffective 
inobtainingcontrolinaniridicglaucomawithsuccessrates 
ranging from 66% to 100%. GFS may however be associ- 
atedwithcomplicationssuchasprolongedhypotony,retinal 
detachment,migrationofthetube,erosionofthetubethrough the 
conjunctiva and fibrosis of the anterior chamber.30 

Irisdeficiency 
The iris deficiency associated with aniridia leads to distur- 
bance of vision associated with glare and photophobia. 

Management 
Severalmeasureshavebeentakentoovercomethesesymp- 
tomswhichincludeeyelidsurgery,cornealtattooing,31and 
implantationofartificialirides.32Artificialirisimplantshave 
been found to diminish visual discomfort such as photo- 
phobia.33However,glaucomahasbeenfoundtobethemost 
importantcomplicationafterthisprocedurethoughimplan- 
tation of the iris prosthesis in the capsular bag may reduce 
this complication, but this requires a large capsulorrhexis 
and presents a surgical challenge. 

The use of a black diaphragm intraocular lens (IOL) to 
correctbothcongenitalandtraumaticaniridiahasbeenadvo- 
cated.19,34,35TheselensesincludetheMorcheraniridiaIOLtypes 67F 
and 67G, the aniridia ring type 50C and the coloboma 
diaphragmtype 96G.They canbe placedin the ciliarysulcusif 
thereisadequatesupport,oraresuturedtrans-sclerally. 



 

 

 

Complications reported included postoperative uveitis, 
secondary glaucoma, clinically significant macular edema 
(CSMO), chronic endothelial cell loss, progression of corneal 
epithelial disorders and hyphema.19,34 

Cataract 
Thisisacommonassociationwithaniridiaasfoundinthisreport.
Nelsonetalfoundcataractin50%–85% of patients with 
aniridia.22 Cataract extraction is often necessary with or 
without IOL insertion. However, the 
anteriorcapsuleofaniridiacataractshasbeenfound to be very 
fragile,36 hence, care must be taken during surgery to avoid 
capsular complications. The use of ablack diaphragm IOL 
consisting of an opaque diaphragm surrounding the 
transparent optic has recorded satisfac- tory results.37,38 

Posteriorsegmentabnormalities 
Optic nerve hypoplasia and macular hypoplasia are com- 
mon findings and these contribute to visual malfunction in 
aniridia.22Opticnervehypoplasiaisfoundinapproximately 
10%ofcases.39Pendularhorizontalnystagmusasfoundin this 
report, occurs in most patients, secondary to macular 
hypoplasia. Aniridia may also be associated with retinal 
tears and detachments. Retinal detachments occurred in 
four eyes of three children as a result of giant retinal tears 
in one study.40 These were treated with vitreolensectomy 
and silicone oil injection with two of the eyes recovering 
useful vision. 

Opticalcoherencetomography(OCT)hasbeenfoundto be 
useful in the diagnosis of foveal hypoplasia in children 
with aniridia.41 

Nonavailabilityofmaterialandhumanresourcesneces- 
sary for the management of the developments in follow up 
coupled with poverty of the parents especially of the child 
inthisreportwhocouldnotaffordthevariousinvestigations 
suchasfundusphotographandOCTmayaffecttheprognosis in 
developing countries. 

Conclusion 
Aniridiaisacomplexdisorderthatinvolvesmanypartsofthe 
eyeandwhichmayresultinimpairedvisionfrommultiple 
causes.Understandingthemanagementoftheconditionand 
availability of necessary manpower and material needs useful 
inmanagementwillgoalongwayinassistingtheoccasional 
cases that are seen in developing countries. 

Disclosure 
Theauthorsreportnoconflictsofinterestinthiswork. 

References 
1. TaluS,CalugaruM.Posttraumaticaniridia–clinicalreports. 

Oftalmologia.2003;59(4):36–38. 
2. LawanA.CongenitaleyeandadnexialanomaliesinKano,afiveyearrevie

w. Niger J Med. 2008;17(1):37–39. 
3. Bodunde OT, Ajibode HA. Congenital eye diseases at Olabisi Ona-

banjo University Teaching Hospital, Sagamu, Nigeria. Niger J 
Med.2006;15(3):291–294. 

4. NelsonLB,SpaethGL,NowinskiTS,MargoCE,JacksonL.Aniridia.A 
review. SurvOphthalmol. 1984;28:621–642. 

5. EdenU,IggmanD,RuseR,TornqvistK.EpidemiologyofaniridiainSwede
n and Norway. Acta Ophthalmol. 2008;86(7):727–729. 

6. VerloesA,TempleIK,BonnetS,BottaniA.Coloboma,mentalretar-
dation, hypogonadism and obesity: critical review of the so-
calledBiemondsyndrometype2,updatednosologyanddelineationofthre
enew syndromes. Am J Med Genet. 1997;69:370–379. 

7. TraboulsiEI, Ellison J, Sears J, Maumenee IH,Avallone J, Mohney 
BG.Aniridiawithpreservedvisualfunction:areportoffourcaseswithnom
utations in Pax6. Am J Ophthalmol. 2008;145:760–764. 

8. LeeH,KhanR,O’KeefeM.Aniridia:currentpathologyandmanage-ment. 
Acta Ophthalmol. 2008;86(7);708–715. 

9. Ramaesh T, Collinson JM, Ramaesh K, Kaufman MH, West 
JD,Dhillon B. Corneal abnormalities in Pax6 / small eye mice 
mimichuman aniridia-related keratopathy. Invest Ophthalmol Vis 
Sci.2003;44:1871–1878. 

10. Davis J, Duncan MK, Robison WG Jr, Piatigorsky J. Requirementfor 
Pax6 in corneal morphogenesis: a role in adhesion. J Cell 
Sci.2003;116:2157–2167. 

11. Kucerova R, Ou J, Lawson D, Leiper LJ, Collinson JM. Cell 
surfaceglycoconjugate abnormalities and corneal epithelial wound 
healingin the pax6 / mouse model of aniridia-related keratopathy. 
InvestOphthalmol Vis Sci. 2006;47:5276–5282. 

12. TsengSC,LiDQ.ComparisonofproteinkinaseCsubtypeexpressionbetw
een normal and aniridic human ocular surfaces: implications 
forlimbal stem cell dysfunction in aniridia. Cornea. 1996;15:168–
178. 

13. JastaneiahS,Al-RajhiAA.Associationofaniridiaanddryeyes.Oph-
thalmology.2005;112:1535–1540. 

14. Lopez-GarciaJS,Garcia-LozanoI,RivasL,Martinez-
GarchitorenaJ.Congenital aniridia keratopathy treatment. Arch Soc 
EspOftalmol.2006;81:435–444. 

15. Lopez-Garcia JS, Rivas L, Garcia-Lozano I, Murube J. 
Autologousserumeyedropsinthetreatmentofaniridickeratopathy.Opht
halmol-ogy.2008;115(2):262–267. 

16. KruseFE,ReinhardT.Limbustransplantationforreconstructionoftheocula
r surface. Ophthalmologe. 2001;98:818–831. 

17. GomesJA,EagleRC,GomesAK,RapuanoCJ,CohenEJ,LaibsonPR.Recur
rentkeratopathyafterpenetratingkeratoplastyforaniridia.Cor-
nea.1996;15:457–462. 

18. KremerI,RajpalRK,RapuanoCJ,CohenEJ,LaibsonPR.Results of 
penetrating keratoplasty in aniridia. Am J Ophthalmol.1993;115:317–
320. 

19. Sundmacher T, Reinhard T,Althaus C. Black diaphragm 
intraocularlens in congenital aniridia. Ger J Ophthalmol. 
1994;3:197–201. 

20. HollandEJ,DjalilianAR,SchwartzGS.Managementofaniridicker-
atopathywithkeratolimbalallograft:alimbalstemcelltransplantationtec
hnique. Ophthalmology. 2003;110:125–130. 

21. AkpekEK,Harissi-
DagherM,PetrarcaR,etal.OutcomesofBostonkeratoprosthesis in 
aniridia: a retrospective multicenter study. Am 
JOphthalmol.2007;144:227–231. 

22. NelsonLB,SpaethGL,NowinskiTS,MargoCE,JacksonL.Aniridia.A 
review. SurvOphthalmol. 1984;28:621–642. 

23. GrantWM,WaltonDS.Progressivechangesintheangleincongenitalaniri
dia, with development of glaucoma. TransAm Ophthalmol 
Soc.1974;72:207–228. 

24. Brandt JD, Casuso LA, Budenz DL. Markedly increased central cor-
neal thickness: an unrecognized finding in congenital aniridia. Am 



 

 

JOphthalmol.2004;137:348–350. 



 

 

 

25. WhitsonJT,LiangC,GodfreyDG,etal.Centralcornealthick-ness in 
patients with congenital aniridia. Eye Contact Lens.2005;31:221–224. 

26. WigginsRE,TomeyKF.Theresultsofglaucomasurgeryinaniridia. 
ArchOphthalmol.1992;110:503–505. 

27. Wallace DK, Plager DA, Snyder SK, Raiesdana A, Helveston 
EM,EllisFD.Surgicalresultsofsecondaryglaucomasinchildhood.Oph-
thalmology.1998;105:101–111. 

28. Chen TC, Walton DS. Goniosurgery for prevention of aniridic glau-
coma. Trans Am Ophthalmol Soc. 1998;96:155–165. 

29. Wagle NS, Freedman SF, Buckley EG, Davis JS, BiglanAW. Long-
term outcome of cyclocryotherapy for refractory pediatric 
glaucoma.Ophthalmology.1998;105:1921–1926. 

30. MunozM,TomeyKF,TraversoC,DaySH,SenftSH.Clinicalexperi-ence 
with the Molteno implant in advanced infantile glaucoma. J 
PediatrOphthalmol Strabismus. 1991;28:68–72. 

31. Beekhuis WH, Drost BH, van der Velden Samderubun EM. A 
newtreatment for photophobia in posttraumatic aniridia: a case 
report.Cornea.1998;17(3):338–341. 

32. Burris TE, Holmes-Higgin DK, Silvestrini TA. Lamellar intras-
tromal corneal tattoo for treating iris defects (artificial iris). 
Cornea.1998;17:169–173. 

33. Menezo JL, Martinez-Costa R, CisnerosA, Desco MC. 
Implantationofirisdevicesincongenitalandtraumaticaniridias:surgerys
olutionsand complications. Eur J Ophthalmol. 2005;15(4):451–457. 

34. ReinhardT, Engelhardt S, Sundmacher R. Black diaphragm 
aniridiaintraocularlensforcongenitalaniridia:long-termfollow-
up.JCataractRefract Surg. 2000;26:375–381. 

35. Burk SE, Da MataAP, Snyder ME, Cionni RJ, Cohen JS, Osher 
RH.Prostheticirisimplantationforcongenital,traumatic,orfunctionaliris
deficiencies. J Cataract Refract Surg. 2001;27:1732–1740. 

36. Schneider S, Osher RH, Burk SE, LutzTB, Montione R.Thinning 
ofthe anterior capsule associated with congenital aniridia. J 
CataractRefract Surg. 2003;29:523–525. 

37. BeltrameG,SalvetatML,ChizzoliniM,etal.Implantationofablackdiaphr
agmintraocularlensintencasesofpost-traumaticaniridia.EurJ 
Ophthalmol. 2003;13(1):62–68. 

38. ChenYJ,WuPC.Favorableoutcomeusingablackdiaphragmintraocu-
larlensfortraumaticaniridiawithtotaliridectomy.JCataractRefractSurg
.2003;29(12):2455–2457. 

39. McCulleyTJ,MayerK,DahrSS,SimpsonJ,HollandEJ.Aniridiaandoptic 
nerve hypoplasia. Eye (Lond). 2005;19:762–764. 

40. DowlerJG,LyonsCJ,CoolingRJ.Retinaldetachmentandgiantretinaltears 
in aniridia. Eye (Lond). 1995;9:268–270. 

41. McGuire D, Weinreb R, Goldbaum M. Foveal hypoplasia demon-
strated in vivo with optical coherence tomography. Am J 
Ophthal.2003;135(1):112–114. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 


