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Peripheral Keratitis - Mooren's ulcer
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Dr. J.S \bma. Dr. Am ta N4ishra. Dr. Pute. Dr. \lohil Lzair Zakai

Comcal periphely is arbitrarily considcrcd as an area o13.5-4.5 mm from the r isual aris c..incidine
' r re fdnerir! oi hecnrncalcutr.r.tu'c.

\ natomy ofperiphcral cornea and Importance
The peripheral cornea has distinct n1otlhological and immunological characterislic-\ thei

:jisposcs it to inflamnatory rcactions . Comcal periphery is about 0.7 nlm in thickness as again5l the
:::rl 0.5 mrr. Unlikc the avasculal . thc linlbus and the periphcral cornca derive paft ofthcir rulrienl

-:i:- lionl thc capillary a1tery .\1hich extends approxirnatcly I 2 mm in the comea involvemcnt oi
.:Lrlar supply carr result in inflammatory ccll recruitment and comeal necrosis due to liberated

-:,Ecnolytic and protcolytic enzymes liom thcse oells. Additionall)'. Langcrhans cclls arc present in grea!
_ rer ligure and along rvith antigcn presenting lilnbal macrophages perpetuate and immune mediatcd
-.::rldiscase.

Channcls from subconjunctival llmphatjcs accompanJ'the limbal capillalies into the peripheral
-:randproridetheacccsstotheafltrentannoftheimmunes),slem.lnaddition,tirelimbusandadjacent

:ncti\.a se11 cs as the reseNoir lbrva ous cells ofthe inmune system & proinfl ammatory olc.vtokines .

' "ipheral keratitis classifi cation
\- LocalCauses

L .lnlection : bacterial , r,iral, fllngal. chlalltydial. palasitic
l. H ypersensitivit-v or I nrrnune ]r{ediated

a. \4arginal Keratitics
b.Phlectenulosis
c. Vcrnaldisease
d. Irnmune rings
c.Moorens ulcer
l. A aph) la( llc |r.rrgindlkeri.lili.
g. Rosacea keratitis' Ir3umatic orToxic

-.,llsccllaneous
: Superior Limbic keratitis
:. Keraloconjunctil,itis sicoa
, kposurc keratopathy

- \curoparal),tic keratitis

: \\stemicCauses:
N4ctabolic Disease: Supe or Limbic kera!oconj uctivitis

: SystemicVasculitidcs



a. Rhcumatoid afil itis
b, JRA.
C. SLE
d. RclapsingPoiychondrities
e. Sjogrcn's slndrome
f. Wegenersgranulomatosis
g- Polyarteritiesflodosa

3. Dermalological Conditions : Ectodermal Dysplasia, Iosaceae , psoriasis
,{. Misccllancous:blooddyscrasisinflanmatoryboveldiscase.

C. Nor Inflammatory Conditions OfPeripheral Cornea.
l. Degcncrations.

a- Pinguecula.
b. Wlite limbal girdle ofvogt
c. Bandkcratopathy
d. Pterygium
e. Post irradiation scleromalacia
f. Dellen
g. Teriens degeneratio ns
h. Pellucidsdegenerations

2.Metabolic disease & deposits ofsubstances:
a.Chalcosis: KI ring
b.Iron deposits: fcrryline, stockers line
c.Golddeposits in chrysiasis (in trcatment ofRA)
d. Drug deposits :eg pirenothiazines
e.Mucopolysacchaides
1'.Lipids in hypcrlipidemia

3- Dysplastic &Neoplastic Conditions
a.Limbalmelanoma
b. Limbalepibulbar dcrmoid
c. Squamous cell carcinoma intracpithelial epithelioma

Mooren's ulcer
Mooren's ulcer is a painlul, progressive, chronic ulcerative keratitis

thatbegins peripherally and progresses circuml'erentially and cenhally. It is
an idiopathic disease occrming in complete absence of any diagnosable
systeinic disorder that could be respolNible for the progrcssive deshuction
ofthe cornca. Bowman published thc first report of Mooren's ulcer in 1849.
Later, in 11354. McKelvie described it as 'chronic serpiginous ulcer.ofthe
comea or alcrs roden.'The disordcr was named as Moorcnrs ulcer after
DrMooren, who was the lirst to clearly describe this insidious comeal
problemanddefinc itasaclilical entity in 1863 and 1867.'

Etiology
Mooren's ulcer has been associatcd u,ith difl'erent entities, often leading to the conjecturc that therc

:'rj'. be a causal rclationship. Multiple studies including collaborativc studies have repofted association
- r: .. :ln \loorcn's ulcer and hepatitis C infeotion.' 'Many ofthese paticnts rcsponded to interferon



therapy.' 'lnlectious associations have bccrl repoftcd with hooklvom] inlesialion. 
. 
The\c authots prupL,scd

that molecular nimicry nright be invohed, with the inf'ectirg age[t stirnulating an auroimmun" ,."pnn," to
cor-nca1 antigens tl,,ough cross-reacting epitopes. Altcmativily, they arso lroposed that deposirion of
inrmune co.rplexes in limbal or peripherar corneal tissues red to oo i,ra,in" response and reicase or
proteolytic cnzvmes.

Pathogenesis
The pathogenesis of Mooren's ulcer remains unceflain. The cerular popuration round in the

conjunctiva a.diacc,,t to the ulcer irnd in the pcripherar edge of the urcer is primadly pras.a c.]]'
lyrnphocytes, and n'ncrophages." In addition, there arc neutrophils. eosinophils, and mast cells. There is
increased binding olIgG, igM. and c3 to thc epitheliuln ofconjunctiva adjacclt to the ulcer.,Kaftala et ar..
in a reccnt publication, demonsrrated upregulation ofvarioui adhesion and co-stimulatory molecules in
epithclial cells in the conjunctiva ol N{ooren's ulcer patienrs-'r rn rhis study, the mrio orcoqlcos cels.rni
B7-2iantigen-presenting cells were significantly higher in Mooren,s ulccr specimen. Gottsch and
colleagues dcmonstratcd alltibodies to an autoantigen that exists in corncar stroma.iThe antigen, t,own a.
'c ornca-as so c iatcd anrigcn', has an amino acidsequc ce idcntical to that ofcalgranulin c oi."irt."prrii.. irr"
human leukoclte antige11 (HLA) s]/stern is a critical component fbr inrrnune riognition and varioirs studici
have identifled association between HLA-DR r 7 and the occuraence ofMooren,s ulcer,,,.All this eriJ;;;;
supports an autoimmu.e basis for the disease. \40.ren's ulcer may reprcsent a final conrmon pott *uy to ,
varicty of insults to thc comea in susceptibre patients. Trau,ra or infcction may arter normal cd.neal
arltigens. ufilchmay leadto an autoimmune response.

Types
Wood and Kaufman described hvo clinicai types of Mooren,s ulcer.

The.llrst, limited t],pc, is usuallyunilatetal. $ ith_ru ILito rnL,dc'ilte \] nrptoms, anJ gcnerally responds well to
medical and surgical trcatment. This q?e Ls beli. etl ro oeuur rn ,1dcr patients oid is k**riu, typ;"ui o,
benign Mooren'su1cer.

Thc secon.l h'pe is birateral arthough bolh eycs ,,ay not be af1'ected simurtaneously, \ .i1h rclatively
morc pain and generally a poor tesponse.to therapy. Th; bilateral va ety pdmarily 

""*^ i" y"".g",.
palients and is knorvn as atypical or nralignant Moorcn,s ulcer. This varicty of ihe ,1"". p.og."ri",
relendessly and is more likcly to result in comeal perforation.

ClinicalFeaturcs
Symptoms
Patienls with Mooren's ulc er usually complain. redness.

. iearing. and

. photophobia.

. paill is q,pically the ourstanding leature.. The pain otlen is incapacitating andmay well bc out ofproportion to the intiammation.. Therc ma) a1so be a complai[t ot derreased r isual aiur(. r,r hrch ma1 bc secondary to associated
ilitis. ccrffal comear invoh'ement. or r,,(gurrr rstigmctism du< to peripherar comcal itrirmin!. 

-'--

\igns

' Typically, Moolen's urcerbegins as a_crescent-shaped gray white infirtlate in the peripheral comca.
Epithelial brcakdown and stromar mcrtirg foflow this. Evcntually itdeverops into i chiracteristic



chronio crescent-shaped pcriphcral ulcer. The ulcer is concentric io limbns; thc leading cdgcs are

undennined, infiltrated, and deepithelializcd. The ulcerprogresses circuml'erentially andcentrally.
. As itprogresses. it creates an ovcrhanSing edge at its central bordcr.
. Though the ulcer may bcgin as a shallow furrow in thc pcripheral cornea, overtime it may involve

the limbus. The adjacent conju[ctiva and sclcraare usually inl]amedand hyperemic.
. Mooren's ulcer most of the comea is lost, leaving behilld a central island sunoundcd by arca of

grossly thinned. scared, and vascularized dssue. Although the disease is characterized b-v

progressive thinning, comeal perforation is uncomnron .

. Iritis sometimes is associated rvith Moorcn's ulcer. Hypopyon is rarc unless secondary infection is

present.
. GlaLrcoma and cataractmay cornplicate theploccss

Differential Diagnosis :

Some conditions rvith peripheral thinning and ectasia like Terien's afld Pellucid'smarginal
degenemtions may confused with Mooren's. Bril both are non-inflammatory conditions and atTect or1ly the

cornea with no scleral involvemenl. Also, the epithelium is LLsually intact unlikc in Mooren's. Terriens is

mostlybilatcral and asymplomatic tlll longtime a1'terorset. ltmay occur at any age and Moore['s is usually
is adiscase of> 20 year olds.

Catarhal Ulccr (Marginal Ulcer) ay be distinguished by lucid intcwal bcflvccrl limbus and

affected comea and lack ofpaitwl1ich is characteristic ofMoorenrs

Characteristic Mooren's L,lcer Terrien's Degen€ration Pellucid
Degcrleration

+

+ +/- +l-

Superior Inl-erior

Progression Ripid Slow

(lentral Imvolvemert +

Epithelial Defect +

Strornal Thinnirg l + +

Ulcer Characteristics Central Overhanging
edge

Liquid Deposition Central llattedrg

Ulccr Visualizarion +

Ocular Inflammatior +

visual Threat Cen1m1 Opacification Astlgmatism

Inrmunosupressives

Clorljuctival Resecrion

Tectonic Kcratoplasty

PK

Contact Lcnses

Tectonic Keratoplasty

Contact I-c11scs

Tcctor'ic
Keratoplasty



il

Tteatment
ThcgoalsoitreatmcntinMooren'sulcerarctostoptheulcer'ntileproccssandallo!\rccpilhelillizarionof

F;rrrrr'dlcgiej underlic mosl olthese trcatmenls:
( 1) local inmrunoslLpplcssion,
(2) systemic irnrnLrnosupplession.
rjr|c'rrora ollocr''':r'ula..rtr r"r':cn. :'rJ
1al en,urrlo.d ..r rt.trrl, rl.rtorl an'tgc''.

The lbl1owing steptvise appr-oach to lnxnagcnlent is recolrlnelldedl
(1) topical cofticosteroids.
(2) conjunctival r'e sectio n.

( J) systemic jrnmunosuppression, and
( 4) additional sLrrgcr-1'.

Tolical cotticostenidsi These are used aggressllcl! on arl hourly basrs. along \1iih topical irroph)lacli.
uniibiotlc. and cv.lopJegic nedicarions. iVhen the comea shorvs signs oi reepithelialization the steroid

rh(rlf) i.lanc-(J !rrdL''ll)'o\ er m' rrl-'.
c"nirnrtttil resi,ion'. Ihis rerno\cs inl.nl\ed conjunctila and blocks collagenase and the i,''.''une

..-"nu,setn.onrc..lonltgcnb\plo\iu]]gabiologicalbanier.,Intlrisprocedurc.coniunctivaadjacenttothe
comeal ulcer is resectci LLp io_2 clock irours on eithcr side to bare sclcra and extcnds 3 '1 mrn from lli"
ljmbus. Po stoperati\ el,Y, topical cofiicosteloids and anlibiotics ale contintred

Systemic immunosuPPression
Those cascs ofbiliaieral orprogressire N{ooren's ulccr thal lailtherapeutic steroids and conjunctival

resection Systcrnic cor.ticosteroicli can be given to suppress inllarnmation and a',est progressive comeal

t1rinning. Tie recommendeal dosagc for oral prednisolone is 1 1.5 mgrkgbod)- weightiday. Ihe dosage is

adj*stei accordingto the sele t"v ofthe djs ea se an d is tapel ed s lowly \\'hen improl'cment occt! s '

Other systemic irimunosupprcssants used in thc ma[agcment olNlooren's ulccr are: cyclophospha.ridc (2

mgikg/iay), melhotrc*ate 1i.5 l5 mgunce *'eekl)'), and aziltl'riopri]1e (2 mg/kglday) The degree offallin

"",iit""Unni 
ceil coun! is considqed as the most reliable indicator of immunosuppression produced by

cyclophosphamidc.' ' oril ciclosporin A (3 4 Inglkgidny) llas been success|llly used to tlcat a case olbilateral Mooren's

ulcs1 uxq.ponsirJrolocrlrher'.rprr'$clla':)-lell'.(inrn.rno'unpr<"'on'

Other agents
Topical ciclosporin: Recently. topical ciclosporin 0.5% ophthalmic solution .+ to 6 times daily has been

su_ccessflrllvnscdtotreatMooren'sulcer\\,itl'ioutthepolentialsideel'fcctsoforalilnmunosupplessants.'
I teieron /ilpha 26: Treating chronic hepatitis C patients with subconjunctival injections of inrerleron

alpha-2b o'er a 6-moith period has been sho\\,n to imprcle healing of N{ooren's rrlcer aftcr other morc

conventional fotmsoftreatmentlbl theulcerhave iiiled.'''

Additional Surgery
Various sutgicalprocedures used arc:

Keratoepiielio)lasty: In this procedLLIe rhe ulcemled con]eal iissue and adjacent conjunctiva arc removed

ard dono..urneal l. nticulc s u.ith intact epithelium are sutured onto barc sclera. Ihcrearel$'othcoriesto
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explain success l\.ith this procedurc. According to one theory, intact comcal epitheliLlm has antiangiogeni.
properties and the Bowman s la-ver is quite rcsistant io cell irlvasion- A[othe] 1heory is that thc transplantec

lenticulcs maskthebiological signal ofsurgical damagc to corneoscleral tissue

Lamellar keratectomyi In Lhis prccedure four-Jifths ol the conlcal thickness is excised. Thc proccdure

controls lhe inflammatoryploccss by removal ofthe comeal antigenic slimulus.

Larrrcllu keratoplast! (LKP): LKP is \\'idely used at present for- the treatment of Mooren's ulcer. The

procedure removcs antigenic targets of thc cornea. prevcnts immunological lcactions. reconstnrcts th:
inatonry andprcvents it lion] perforttillg, and implovcs vision. The srn€ical procedrtre invoh cs rcrnoval o'
nccrotic Lrlcclative comea and reconstruction ofanatomical slructure using lamellar donor lenticule.

Ti.tsue udhesive antl ba ddge(:a lacl lens:lncascs ofpetfolation or impending pertbration. tissue adhesi\.
withbandage contact lens maybcused lo seal small pefolations.

TeLJotlic gral\^ (palch grofi or penetrating lceralo?],:tstt Latge pelforations cannot be lnanagcd b"v tissu:
adhesi\,e and require tectonic grafts such as apatch glaft orpenetrating keratoplasry
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