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NEWFRONTIERS IN THE TREATMENT OFNORMAL
TF],NSION GLAUCOMA
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ABSTR{CT:
NonllalTension Glaucoma (NTG) is labelledwhen typical glaucomatous disc changes, visual field

del'ects and open antcrior chamber angles ar'e associated with illtraocular pressure (lOP) constantl)' belolv
21mnr hg. Chronic lorv Yascular perfusion and RaynaLld's phcnomenon are the main causes of nonnal
tension glaucoma.

Treatrncntis gel1erally airned atlowering IOPby 30 % liom prc existing levels to 12-1'lrnmhg.

Studies now shorv that the choicc olmedicatioll may also be impofiant in dctcnnining the outcome

forthepatients. Thc present revjelv summa zes thc treatmenl oINTC.
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INTRODUCTION:

Glaucoma is a progressive optic ncuropathy t1'Iat causcs characteristic optic nen'e and visual fic1d

changes in relation to lOP.lr It is now knou'n that glaucoma can occur at statistically nonnal IOP and

prevalence studies ltavc shownNTG lo bc more conmon than previousiythought.

Both glaucoma phenolpes have nonna] anteriol cha1nbel anglcs, piripapillar] retinal [erve liber
layer (RNFLjthinning, GON, and corresponding visual field (VF) del'ects"'r. Because ofthese similarities.
it has been postulated thatNTG and hlgh-prcssure POAG leprescnt a continuun ofopen-angle glaucomas

anrl <1ili'erbasically inthe impofiance ofIOP on the development arldprogression ofthe diseaseL'1. Thercfole,
it is crucial to define glaucoma based on thc characteristics ofthe optic neNe and not to usc a single risk

factol lOl to distinguish arnong the various conditions ofGON.:2r

Vsual field det'ects in NTG are essentially comparable to POAG. In general, patients with NTG
appear to have deeper. morc localized scotomasrt',a difl'etence in thc prosression pattem as cornpared to

POAG patients: in POAG eyes, lteld dclccts initially incrcased in area and later in depth, \\'hercas inpaticnts
\\ ilh \TG. the increases in area aid deptb retrained in constantpropoftion-Ltr

Inl,estigations includc 24-hour blood pressur'e monitor'ing to excludc nocturnal systemic
h) poienjion: blood tests to rule out other causes ofglaucomatous optjc neuropathy such as vitaminB 12 and

'.r-- r.r 1.ir-:ni. Ii'!tuIe of Othrhalnolog-v A i\'f .U..-^hgarh, lndia
'' \:::::-ri: P:.__..:... hnnrle olOphrhrlnology A.N1.Lr.. Aligarh. lndia



.i
ci

folate levels. ESfuCRP and serum ACE. Cranial MRI may bc necessan to rule oul rntracranial -space

ocoupying lesions (SOLS)l and nail fold capillaroscopy with coki p1o\ocalion mav delect blo,ld llo*
abnormalities.t'r

Pathogenesis

The pathogenesis ofNTG is unclear. andperhaps thc development olthe diseasc is e consc.luencc of
a complex interaction of seYeral s-vstemic and ocular factors. Diffcrent studies ha\e ih.\\n ih3t the

caldiovascular system and lntracranial prcssure may be involvetl in rhe main pathuals of oFtia ner\a
damage. Nevcftheless, thc complex lclationship bctt'ccn these mechanisrns and glaucolna prol:ressit'n

continucs to be debated.

DIAGNOSIS AND EVALUATION

Diasnostic evaluation ofNTG shoulcl al$'ays bcgin rvitli thorough mcdicai histoly and rer ie\\ of
s,vstems. lt is not uncomilon tbl such paticots to conmunicate a history. of cold extremities, migralDe

heaclaches. systcmic hypotension. or other signs ofl ascular drsregulation.r"l

A systemic evaluation ol potcntially contributing conditions. such as Obstructivc Sleep Apnoca
(OSA) or Rayraud's phenomenon, is ol'ten signilicant in cases of diseasc progression reflactory to IOP

louering thcrap,v. The diagnosis oINTG can evei be diagnostic in sorne patients who were pleviousl)
unalvarc ofthe presence ofcontributing s,vstemic disease. Sincc NTG is a disease cntit"v in u'hichnonocular
s,vstemic abnomralities are belicved to pla.v a significant role in discasc progression, optinization of
potentialIOP independent factors car bc helpfiLl in slowing thc progression ofeye disease Wterltherate
of disease progression remains unchanged despite optimization of both IOP and IOP- independent risk
t'actors, the diagnosis ofNTG should be re-evaluatcd and a work-Llp for non-glaucomatous causes ofvision
loss shouldbe oonsidercd.

TR-EATMENT:

The rlrainstream treatrncnt for NTC is IOP reduction. The Collaborativc l\_onnal Tension Glaucoma
StLrdy dcmonstrated that a 30% IOP rcductior larolably influcnced the pr-ogression of this disease in
glaucoma patients compared rvith untreated NTG controls. The favorable effect of IOP reductjon in thc
:rcated group $.as found only whcn the impact ofcataracts on \rf proglession was nullified. Moreover, in the

iame study, oven after achicving the expcctcd IOP reduction, the discasc continued to progress in l2yu <l1'

ratientst'"'r.

The most frequcntly prescibed antiglaucolna drugs uscd in monotherapy in several studies did noi
..ach the p.essure reduction suggested by the Collaborative Nonnal-Tension Glaucoma Study.

lrostaglandin analogues (latanoprost and bimatoprost), beta-blockers, and alpha-adrenergic agonists
-:.1nccd the pressrLre liorn 169./0 to 20'% when used in monothempy 11 12r. Among fixed combinations of
::ugs, the dorzolamidc-timolol compound reduced 23.7% of bascline IOP and combined brimonidine
rolol drops lowered I OP by 3.8 l]1mHg (239i,) after l2 weeks ofuse in NTG patientsrl3 l 'lr.

The Low-Pressule Glaucoma Treatment Study comparcd the effects ofbrimonidine and timolol in
:.rnorherapy forNTC. Blimonidine-treatedpatients u.ere less likely to have VF progression despite kno$ 11

. mparablc lOP decreascsrl5r Hayrehel a/. suggested that topical beta-blockfl eye drops induce a

-lrificant drop in ncan diastolic BP at night a1ld that beta-blocker-treatcd NTG paticnts showed YF
: ::rrage pr-ogres sion more frequently than thos e not receiving ilis class ol c"vc dropsrl 6 .

Extracts ofGi/?igo lriloDa havc been suggested forman"vyears to treat various conditions,



naftlcularlv ciculalory problems' Alzhejmer's ancl other age-associated dementias' celebral blood

illil;#:r. il';;ril'"t J r' Several studies havc becn conducted to test its potcntial as a

:",J;;; ;;i;;i;li;"i"" d]]g and to understancl the possible benetits in the management or

:::::il",;i;j";l;;"-* 'iii;n"ri'r Lee cr 4l rcpolted thar a proronged (72 1 - 16'4 months)

ffiil:ilff;;;:ffio ,-r-o*.J ir.," p,og."r.ion of vF damage in patienrs wirh NrG, parriculaliv in the

superior centrai regionrl g .

Fufihennore. severaL dnrgs thal act on ocular blood flo$ havc becn tcsled Calcium chamel

blockers, such as nimodipine, notn1uti'"a the retinal blood lloN in NTG patients with

r"."rr^rin.r"r,"-,r"r and incrcaseci theblood iuld choroiclal florvr''r' Holvever' its potc n1ial benefits must

bc laliJated in t'andonizcd L lini' rl tr ill ''
Unoprostone is anothel drug $i pot<ntial neuroprotccti\ e,Prolcrhes ir prc-clinical studies

lJnoDrostone is a prostanord a d slnthctic clocasanoid that is approved by the unltcd states Foocl and Drug

ffi;J;;;'Jt i"t r".Lo.itn ln oec una ocular hvpetension through increasecl aqueous outflou'via

ihc fabecular mcslNlork' Recenl studles sLlegest thal unoprostone rnay plolong neuroral sur'r'ival

,ra"n"ri"ri "f 
ii, 
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ocular blood flow via antagodsm ol ET-

Claucoma filtcring surgery js indicated when adequate control cannot be achieved rvith medical

thempy or laser tmbecrilopl"st-v' Uctau"e the targct IOP is olien lorver inNTC than in POAG' NTG patients

are at greater dsk ibr ocular hypotonfantl rel"atccl complications. such as hlrotonynaculopathy' post-

opcrativel-Y.

Aqueous slunts are another surgical option which have beconre increasingly popular in the past

decade and especially so a1-ter the reccnt'rubc versus Trabeculectomy (TVT) study' It should be noted that

the TVT study did rot dcmonstrate supelrorr[ t't tubc shunis o\ er trabeculectomy as primary glaucoma

sllrserv and such a trial is currently in irogre.".M.,rc lecentll. the co]rcepr of non-penctrating" glaucoma

:ffi::iil:;;J;;:;,i;;;;;"*i"t. timit so1ne of the complications associatcd wirhmore invasive

proceduresto lowerlOP.

Subsequcnt prospectivc studics comparing non-pereffating deep. sclerectomy directly with

trabecurectonly 1.rave shorv.r ,i.1^,. i-op,r"i"""r! results rvith improvcd complication rates,irr':i:\r r

suggesting that slLch Ier. inuu'iu" ttt'gi"o1 p'ocedurJs may have an lncreasing 1()1e in thc treatmcnt ofNTG

and other forms ofglaucoma'

CONCLUSION
Thc complex etiology ofNTG is notyct completely understood; ho$ ever- severai stlldies llresented

differences betwcen thi, ai.ora". una rriglr-ires.urc PoAb . In clinical practice, the adequate reduction of

IOP rernains fic ke,vston" totrrr"nugiogiii patients-, Some altemative treatments mustbc testcd further in

.undomired clini.al t ials to ve ll their therapeutic cffects'
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