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AMBLYOPIC TREATMENT BY MEANS 


OF PLEOPTlCS. 


BY 

J-IEHNANDO J-I ENAO H. O.D. 

Bogo!u - Culumbia 

A dcfinilion of PleoPlics ma)' be Ihe following: A physieal proccdure used 10 
obtain Ihe recuperalion of " isual acui l)' on c)'cs wilh absolule as well as re!alivc 
am blyopic problcllls. 

The Pleoptic field has ad\'anced IreJnendo usly in Ihe last four years; this (i cld has 
heen pionccrcd mainl)', b), l3ungcr\t:'r , who was Ihe firsl 10 use ralionall )' u1\ o f lile 
acknowle<lges and investigalions 'as well as lo est abli shing new tncrapculicul sources 
in Ihe amblyopic trcatment. The publicalion oí his book, about amblyopia, (1953) 
has bcen \'cry uscful. Extcllsi\'c sl udios aboul Ihe Physiopatho!ogy of binocu lar 
\'Ísion a nd the ph ysiopathology of strabismus has been carried on by Ciippers, who 
has also inlroduccd vcr), good the rnpcul ical pri ncipIe!!. 

In this papcr 1 shall Ir}' lo prcsenl a rcvicw of ¡¡ruelieal cOllcepts about the 
techniqucs, a.~ wdl a.~ thc instrumcllts, useJ by Ihese 1\\'0 meno I shall cOllsidcr onl)' 
visual aeuil)' and change of fixat ioll, when the)' relute 10 the H..'Cuperatioll in Ihe 
Ircalmenl of umblyopia. Othcr ver)' imporlanl fn cto rs, such as anoma!ous rctina! 
co rrcspondcllce, scotomas of in hibil ion elc, will nol be di5Cussed hl're, bUI Ihe)' are 
of much importancc in Ihe cOlld ucti on of cases Ireoled by meaus of plcoptic!!. 

The efficicl1cy of Ihi" therupy is cont rovcrrSial aJJlOIIg practil ioncrs, hut il is my 
bclicf Ihul tlle unsucecssful Ircatmcnt is quile o ften du e lo lhe Jaek of proper studies 
and cOllsidernlion of cond ilioll!! sucIL as anomu!oll!! relina! corrcspondencc aud 
scolomas of inhibilion, which a re (Iuile oflen fo und in Ilm11)'opia. Several atliludes, 
fro m ju ven iles a nd older palienls mu sl be consi(lered: a) EcOllomical: b) Age; and 
c) Ocupati oll. 

The goal lo be oLla ined may he summarized ¡nlo Ihe fo llow ing: 
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a) Chan ge in rixation. 

h ) Proper spatial or ientutiOIl as a rcsult Di Ihe ncl'l foveal projection. 

e) Ade<¡Uale H,'cuperali on of Ihc motor coordillal ion (haHd·cur-eye) . 

<1 ) Overeome supression a rl{! associaled problems. 

Onc of the firsl and mosl im¡Jorta nt concepls, to he considcred in am blyopia is • 
Fl XATlON. This can be classif it!<[ iul o Ihe following: 

l. Foveal (slable o r uuslable) 

2. Para-fo\'cal (slable o r unsla ble) 

3. Macular (stable or unstable) 

4 . Pura-Macular (5lable ur unslalJle ) 

5. Ecocnlrie, (,slnble or unstabl c) 

6. Lack of fixalion 

No/e: In nyslagrnus cases, [ bclieve Ihere is adose relalionship bctl'leell vi,sua[ 
acuíl)' ulld the Iype of fi xUlion. 

There is defini te correlation belwf"t.'n Ihe ahilit )' to induce a change in Ihe .'li le 
of fhation and Ihe agc ol palienl: The )'ou ngl'r tlle pa lienl Ihe easier il is lo 
iuduce a change in fixalio n. 

'1'0 lll )' knol'lledgc Ihere Ilre t\\'o modern instrumen ls lO deler mine Ihe k ind of 
fi xalion . One of Ihem is lile Visuscope (Oculus ) {k-signe{1 by Cüppcrs and Ihe olher 
is Ihe regular ophthalmoseolJ(' (Oculus) wilh Bllngerlc rt~ mo(lifica tiOIl in ¡hc li glll 
g reen filler. 

Therc is n eo rrclalio/l bel\\'een Ihe .'l ile o f fi xalion and Ihe visual acuit)'. This 
is d uc lo a rapid dccrease in Ihe nurnlwr of concs as o ne moves from Ihe center 
of Ihe fovea loward lile pcri phcry. 

The determinil lion o f Ihe exact .'li le o f fi xati oll has brough !looul d raslie mooifi· 
calions in Ihc cond uct a nd prcscr'iption of occlusioll. The occl usion of a non-arn blyo
pie eye for several weeks or C\'t'n monlhs is slill used lod ll)'. However, Ihis merel }' 
slrenglhens Ihc fixalion in ccccnlrie fixation c a.~~. Wr 11 0 1'1 occl ude Ihe amb~yop ic 

,e)'e for scveral weeks or months lO deval uate Ih e ecccn lrie rixalion sile, and il is 
bcli ved that a betlcr ficld of ncl ioll is furni shed in onlt:: r lo reslo re cenlra l fi~aliol\ s. 

Thi s ehange in fix ation gCllerall)' coincides wit h an impro\'cmclll of visual aeuil)': 
Occlusioll of Ihe nOIl .amhl)'opie e)'e is onl y indicalc(1 in amhl)'opias wilh cenlral 
fixa lion. 
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The Iwo mosl eOllllllon syslcllls are used by us torlay in the ficld of Plcoplics. 
CenemH y spenking, Ihe Iwo proced ures come from Ihe befo re mentioncd rioneers: 
ProL Bangerl cr o f SI. Callell , Switzcrland nnd ProL C¡¡rper;; of Ni.sscn Cermany. 
111 our privatc practice we llave eombincd Iheir instrumentes and we have uscd Ihem 
on our pal ien ls b), coordinating bolh s)'slcms and Icchniques. 

In Ihe trculmenl oí the amblyopic palient, Bangerler has dc\'clope(1 '8 weH orga · 
nizcd syslem, adapted to Ihe degrce of lhe cond ilion ~, as lI'eJl as lo Ihe IIgc of Ihe 
palien!. Bangerler uses 11 series of mclhods which stimu late Ihe amblyopic e}'e. 
This It't:hniquc takes inlo consideral ion Ihe so cnlkd P,efiminary Stcps lo be used 
in cases of non·allernale strabislllus, un pat i e nl ~ 1·2 )'eaM of age. He uses on Ihe 
direcling o r dOminant ere, alropine nt wcekly illler\'als, in order lo observe if an 
II lterna bilil )' Ctln be oblaincd in the slrabismus. This is uscd lo obtain, in as lTIuch as 
possible, a rclali\'cly equar funlional devclopmelll of both c)'es. The sccond consi· 
(Iernlion in Ihi s mdhofl is Ihe Prepflfalof')' Vi,~/(al Educa/iou wich is ca rried on in 
pal ien!S of 2·4 years of agt' . The good c}'c is occluded 15 minutes a do y und simple 
cxercises o f locnlizalion are ca rrico on. 1f onc can presume Ihe presence of t't:cenlric 
fixalion the localization cxc rciscs( to sho\\' lhings) are nol pc rformed. Al this 
s l ag(~ he eorrecls Ihe ammelropias, Ihc dcvialions over 35 degrces, a nd 1111 )' patholo· 
g ical inlerference which mu)' ultimatelr cause all )' degree of mnhlyopia (calarael 
Icucomas ctc.) The third slcp in Ba n¡;erter's s)'slem lakcs in lo considera lioll Ihe so 
calleo Ba,sic V iJual E(fllca/ion , whieh is performcd on palienls from the 5th year 
of agl' wilh pronounced IImblyopie problellls. This ¡¡hase is co nducted principally 
by means of 111(: Plcoptophor, which g ivcs a !'trollg macul ar excitation, (blindin g 
stimulation eHect) lI'hich ind.uces a blocking eHecl in the oSile of Ihe eccentric 
fi xalion, followed by the use of an inslrumenl called " ZENTROPI·IOR". The 
Zenlrophor causes a spirul cffeel, wilhin a small lightcd box, through which Ihe ere 
looks, proj ecling Ihe visual rlirccl ion il1lo a screen wilh calibralcd, wcl1 ilUJlli llate(1 
(lirectional visual acuit )' optotr pes. Thc Pleop lophor is Ihe advanced devdopment 
o f (\ series of three inslrumcnls, forrllcl y used l O obtain Ih is efft't:l 01\ Ih~'5 objeclivt' 
phase. The IlIs\ pitase in Ihe Ircalmenl of arnbl )'o pia, accordillg lo Bangcrler, is 
Ihe so cal1ed Principal Visiufl E(!ucation, in wich th e PleOPlics and the Orthopics 
ar!' closel )' connt'Cted, in order lO eslnblish weJl.orga nizcd visual skill.s and proper 
sensor), binocular cOlldilions. This phasc is COl1(luctc(1 by mCllns of se\'eral inslru· 
rnen ls, some of which a re used lo obtuin a coo rdination of \' ision lo olher senses 
alld faculeli es, such as hering, louch, and memo!')'. This last [)Criod is conducted 
by means of Ihe foJlowing instrumenls: Loca lizalOr. Mnemoscopc (Severa! Iypes) , 
Perforalor, and COrrt'Clor, mainly. 

Tite Trenngustra in er is un inst rulIlcnl ",h ich allow;; olle lo var}' Ihe spaces bctween 
cxchangeable direcliollll l optotypcs. This allow;; the palient lo practiec Ihe dissocia. 
lion power. Also, under this phase of Ircalment, billocula r cxercises are uscd b), 
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means of Maddox Cherioseopes, T roposcopes, elc. when Ihe vi.sual acuily leve! is 
bettcr lhan 20/ 50. Cüppcr's syslem, in Ihe Irealment of ambl iopia , is carried out 
basically by mcans of the EUlhyscopc and Koordinalor. He uses Ihem nol onl)' 
fOl" Lhe cnnducl iOIl of the case bul as wdl for diagnoslic purposes. Thcse 111'0 inslru
ments nre used in Ihe trcalmenl lo assure basically lhe following concep!s: 

l. 	Reslontlion of foveal fixation with ils dirccl spalial projeclion. 

2. 	Coordinati on of Ihe ocular rnovernents \\Iilh Ihe new foveal projection . 

3. 	Coonlinalion of Ihe bod y members lo thc new foveal projection (Specially 
whcn il is relalcd lo haml and eye coordinalion. ) 

4. 	Abol ishment of Ihe inhibition proeesscs of Ihe ambl)'opic eyc, !ll order lo 
securc adequalc binocular visiono Tite dura!ion of Ihe Euthyscopic after
im age effecl willlasl accordin g lo Ihe coopera lion of Ihe pntient and acco nling 
to the degree of in hib ition of ¡he ambl yopic ere. 

The EUlh yseopic trealmenl can be performed in palient;; of 4·5 years of age. The 
Koordi nator is based on Ihe pheno mena of Ihe " Houpes of Haidinger" which can 
he seen onl y by Ihe fovea . Thi,s entopic phenomena represen L'l Ihe foveal projection 
of Ihe palienl, and thi8 mcthod has an exeeptional val ue for Ihe restoratiOil of ¡he 
correel loca liza¡ion. Its use is indicaled in all cases of eccenlric f ixalion, and in 
cases where Ihe loveal projectiun is fo und altered; ils usc ca n also be applied in 
Ihe !Ilolor eoordination of th!~ hand and eye. Two main faelors mus! be kept in Illi nd 
lo use the Koordinator, and Ihese are: 'rhe eccentrieily of the fixalio !l musl nol 
he ovcr 7 degrees and Ihe visual acuily musl bc at leas! 20/ 200. Arruga introduced 
in 1959 a nlO(lifiealion in Ihe Koordi llalor, ""hiel! tnakes possibJe Ihe projeclion 
of Ihe Hopupcs iltlo a scrcen. 

In our pracli ce lI'e have associated both tecniqucs and in sl rumenls ( Bangerter 
alld Ciippcrs ) , in the applieatioll of P leoplics, lo all pat ietlls over four years of age. 
Carcful studies are made of possi bl e errors, ski!1s, prohlems, and fixalion anomalies. 
W!: ar using !he EUlh yscopie trealmenl wilh Ihe association of Ihe lighl Inlervalo
meler. This makes Ihe effect of Ihe after-image last longcr, and givcs very good lighl 
conlras!. In 1958 we also inlrodu ced Ihe use of Ihe Koordinator, lo Irea! Ihe eecen
trie fixation. 

Our rouli nc al Ihe presenl lime is as fo llows : 

a ) Dclefln inalion of Ihe refraelive slatus under cyclopegie effecl as wdl as Ilon 
cycloplegie, and study of Ihe visual skills. 

b) Prescriplion of the desircd oplical correclioil by means of regular glasscs 
when lhe anisomctropic problem does nol exceed Ihree dioplcrs. In cases over three 
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dioptcrs we ure prcseribing Ihe paticllt with con lacl lenscs. h is our bclicf ¡huI 
ltnisonlct ropic foclors ovcr Ihe menlioned ·amounl induce suppressions. ]f, after 
Pleoplic Irealmenl, Ihis ill(luced aniscikonia continucs, it wil1 make possi ble lhe 
establishment o f o rclati\'c IInd sholl' progresive <Iegrees of amblyopia , incluC(."(1 br 
the rack of proper binocular function ing; tlJUs loosing the ad\'anluges ga ined \Vith 
Ihe Pleoplie trealment. 

e) Carcfull stud y of Ihe fixation , by means of Ihe Visuscop andj or Ihe Oculus 
Opthalm oseope wilh Ban gcrter urnlllgcmenl. Thc exact si le of Ihe Hxulion as well 
as the stabilil y of the same ii' o f greut imporlance. The eccenl ric fixatioJls consi· 
df'fed slable are, in our praclice, <Iu ile uncomlllon and rareo 

d) Occlu.'lion of lile amblropic ere ~ indicaled in all cases noncenlral fixa lion, 
even for per iods of weeks before Irealmen!. This causes a devaluation of Ihe eccen· 
trie fixation poinl , as 1 mcnlioned before. 

e) In tl"ealmen! of eccentrie fixation wilh lhe pleoptophor, a 170 at l"opine solutioll 
is used in order lo llave absolult, visual control o f Ihe fovea. 

f) A control of fixation is made inme<lialcly a ft cr cach session . At Ihe presenl 
time WI' use rout inely lhe Oculus Opthalmoseope wilh Bangerter's modifieation. 
With Ihis inslrumenl we can accuratd y determine Ihe fixation and ¡Is cllanges 
during lhe cour8e of Irculmcnl. 

g) Inmedi ntcl y a fler lhe Pleoptophor lile patient i8 senled in fronl of the Koordi
nalor. 

h) After Ihe Pleoptophor, whclI clHlIlges are nolieed toward central fi xatioll, we 
giye sessions wilh the Localizator. Under sl riel control o r lhe corneal lighl reflex, 
und \\'ilh lile oec1usion of Ihe good eye, an opcralor can assure tlwu rencs'J of lhe 
new sl'nse of loe¡lliznüon uy Illeans of a point ilnd ligllt. In SOlll.e inslanccs a sessioll 
of the KOOf<linalor is gi\'en in medialcl y followin g the Localizalor. 

i) When more 01" lcss an absolute central rixation is obscrvecl , Ihe palient 
is placed in front of the Dispara tor in o rder for him lO begin lo build up visual 
aeuil)'. This also assures the st abilization of Ihe fixation. 

j) Al tlli8 time Ihe occl usion i5 changed from Ihe bu<l to the good eye Imd Ihe 
pat icnl i5 no\\' treated with Ihe Euthyscope, aecompunic<j by the inleryulomcter. 
At thi 'J poinl Ihe ulropinc i5 suspended. 

k) When the palient i5 on a leve! of 20/ 40 \'ision, we bcgin with lhe combine<! 
phasc of o rthoptics and pk'Oplics. \Ve used our own group of slides in tlle AO 
Troposcope, givin g the patient pcri pheral fU5ion fírs!. The standard of rusion is 
inereased aecording to Ihe incrcase in visual aeu it )'. 
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