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THE MEASUREMENT AND CORRECTION 

OF HYPERPHORIA 

BY 

WILLIAM D. DELLANDE, O. D. 

Columhia, U. S. A. 

1. One oí (he important considerations in a complete rcfracliun rouline is the 
Illeasurcmenl oí hypcrphoria. This paper shall describe a clinical method of exa· 
minatioll for and measurement of hyperphoria. Discussion of correctioll wi ll be 
eoufined to Ihe consideratioll of Ihe use of prismatic effect incorporated inlo 
ophtalmic lenses. No diffcn:ntialion of etiology oí Ihe vertical phoria wiU be at
tempcd. Thc eategorics oí hyperphoria cOlIsidered will be limited to Ihe stalic 
and parelic classes (1) . It should be understood, therefore, that no attempt at 
complete eoverage of hyperphoria and ils varlous means of eorrection IS inlended. 

11. 	 Me/llod 01 Measuremcllt 
The sequcllce in Ihe tolal refractiug routine, of the mcasurement oI hyperpho

ria is of significance for propcrl"y l'valuati ng the status of Ihe patients binocular 
functioning. In generar Ihe carJier ¡he presenee of a hyperphoria is ullcovered 
the greatcr will be Ihe validity oí the othcr measures oí rcfraction Ihal follow. 

A thorough measure oí hypcrphoria throughout the binocular motor fi eld usuall)' 
is not roul indy done on al]" palients, so Ihe indieations of a thorough cxamination 
o f the h)'perphoria \ViII 1I0W be c;ousidered. 

Thcre are a few eues Ihal indicale Ibe necessity for a complete study. 'fhey 
follow: 

l . 	 Preserwc of prb;maLic cffcct in the currently worn spcelacles is due either to 
intcnt oí the previous cxaminer or lo improper vertical descenlrlltion of the 
ICllses. In eilher c\'ent a complete vertical phoria investigation is in arder lo 
eonfirm Ihe !lced for Ihe prismalic effeet. 

O) Sir W. Stewart Duke.Elder, 1·he Nellrolo,"y ,,1 Vi."i"" (Sto Louis, The C. V. Mo. hy 
Company, 1949 ) Text·Book of Ophlhalmology Volume IV, pp. 3970·3971. 
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2. 	 The nalure of the case history ma)' diTeell)' indieale symplollls of ver tical pho. 
ria or tropia or JUuy suggest the possibilily of lheir prcnsellee. CISC history 
is· nol charaeterislieaHy un indieation of Ihis defecl , however. Speeific com o 
plainl of ver tical diplopía is nol ullticipatl'tl 111 lhe eategories of vertical 
devialions under di scussioll . 

;L 	 In Ihe aulhor's refraclive rou tine, ocular lIlotility is Ulcasurcd hefore Ihc 
retinoseo py is pcrformcd. Careful obsuvali on of the Patient's ocu lar excursiolls, 
wiH somelilllcs ind ir;ate IIIC exislence of faully perforlll:.l nr;c of u verticall y 
acting Illuscle 0 1' llluscles by OVErlly o hservable vertical deviasions by OlH' 
eye from the Jine of lhe lurget uscd in tesling thc rotatíolls. The auihor uses 
a muscle ligh! as thc cornear rcfleetioJl it produces is of assislanee in makíng 

this obscrvation. The obscrvation of II vertica l phorill in an)' dircclion of 
movement of the extraocu lar llIuscles is grea tl y facilitaled by ¡he use of the 
eo\'er tes~. The exislanee of a lateral phoria by ilscU or accompan)'ing a ver
tical phoria in an}' direel ion of movemenl of Ihe extraocular muscles is greal. 
1)' facililated by the use of Ihe cover test. Tbe ('x is tanee of a laleral phoria 
hy ilseH or aer;ompanying a vertical devialion wil!, of eoursc, render Ihe oh· 
jeelive observation more eumplicated. In any event, (:vell Ibe suspicioll of apure 
vertical dcvialioll shoul'd lcad to tesl illg fo r the error by more dcfinitive 
melhods. 

4. 	 Even if failurc to ullcover a verlical (lcv íalioll by objcdive obscrvation occurs, 
as in Ihe case of smaJ! slalic errors lprcsent Ihroughout Ibe molor field) ¡he 
measurclllcnl of the verlical phoria in the primar)' position of gaze farlhcr 
along in Ihe refraeling rouline Ibrough ¡he refraclion or IriaT frame, win in· 
dicate that verif icalioll should be pcrsued , The normal routine of rcfraction 
may Ihen be inleruple lo allow for Ihe rhoroughl invesl igalion of Ihe phoria , 
or if binoeularily is inlad and the fouline can be eompleted, thc lesting can' 
be done fo!lowing refraclion. 

Nol\' we "hall procccd lo considerer the IneallS of maxing a thorough investiga
tion of a verlical phoria. The patient should he sealed wilh his body and head 

comfo rt able ercd and with the eyes posilioned leve!. The maddox rod eilber of 
red or while g!ass is used . Light source al 20 fec! is u whitc square or circlc of 
light. A muscfe lighl is used for lesting at lhe lIear nlllge. 

The distance lest is made wi th Ihe Madd ox rud before one eyl~, Ihe otllcr eye 
viewing the large!. When the horizontu! li ne crea ted by the Maddox· ' rod is not 
\'ertica!ly bisceting lhe lighl target, prism in vari ous gradarion are suecessivcly 
held wilh Ihe rod, Ihl: base-apex line of Ihe prisnl perfeetly vertical (buse in Ibe 

indicated direct ion ) until the horizontal Tine is made lo appear to pass through 
Ihe cenler of tlle ¡¡gh! large\. Thc cover le&! shouJd lhen be performed lo ascer
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tain if Ihc linc conlinucs to bisecl thc ta rge\. If il docs not, it is suspected tha! 
the patient has been ulililin g some degree of {usion of Ihe sim ilar largets. Tlle 
Maddox rod shou ld be held before the otber eye as Lhe alllounl of hyperphoria 
llIay he variahle in a pareel ie ease depending on whel hcr the desviation is prilllllry 
or seconda ry. :! 

AII advan lage of Ihe distance rn easure is that in hyperphoria su btended angle 
of separatiotl of Ihe line from Ihe ligh t sourcl' is grealer at distance than lIear 
point and therefo re affords a cri ticar llIeasurerncnt o~ Ihc dcfect. The distance 
hyperphoria mar be measu red throughout the fiel'd of motor actioll by having the 
positi oll bis bead as desired. 

The nCar mcasurclIH'n l shafl be con8idered onl)' by two significat lII(:aIl8. The 
fir$l is with the Maddox rod and a llIuscle [ight. Again the line is made, by use 
of !he proper prism, to bisecl the ligh !. Again the line is mude, by use of the 
proper prislII, lo bisccl Ihe ligh! hu lh. The cover tes t again gua rds ag3.insl fusioll 
attcmpls. In addition lo Ihe measurelllent in llw p rimar)' visual posilioll the muse· 
le l'ight is helJ so Ihat Ihe patient is look ing ill tum in each of the six positions 
of maxim action of the extra·ocular Illuscles, and in the esti matcd habitual read · 
ing position ami if needed in Ihe peculiar posit iom· rEquire(j of the eyes in carryng 
out the occupati onal rouline. 

The Maddox rod must ue hcld so as lo Le Icvd al ::tll tillles und so that ¡he 
line of sight strikeg, the roh1 perpendicular lo ils pla ne. If thesc cautions are not 
obscrvcd lhe horizonta l line created by Ihe rod wilJ ue curved rulher than perft~c t. 

1)' slraight. 

The amounl of prislll fOf each directioJl' of gaze is n :corded. 'fhe findings should 
bc CO ll firmed by rcpeating the mClIsurements with the Maddox rod before Ihe 
other eyc. The prism base will Ihcn be r¡;vcrsed. The degrec of hyperphoria nHIV 
vary dcpelldillg on primar}' 01' secon dar }' deviati ons. :\ 

Tlle .~ecol/(f nwlhod of testing the vertica l phoria is with a ruby gl ass hcTd before 
olle e}'e. Where diplopia exists in a given position of gaze iL lIla y he elilllinated by 
Ihe proper prisllI . In Ihe cvent Ihis cannol be aecompl ished due to a horizontal 
phori a the red and white images of the musde I¡gh! can be maJe level. The ruby 
glass tesl will nOl correspolld exac\l'y with the Maddox rod test and in Ihe case 
of ~mall errors may not produce all)' di plopia ('ven Ihough tlw MadJ ox test gavc 
rise lo a phoria llleasurt'lllc n\. Also, suppressioll IlHly prevenl lIle n'spOllse of 

( 2 ) R ichurd G. Scobee. rile O('l,['Ho¡.rlr}· Muse/e." Se"o",1 Edit;on (S t. Loui ;¡, Tlle C. V. 
Mosby. COIllI.uny, 1952 ) p . 192. 

(3) Richard G. Scobee. Tlle OClllo.ro¡"ry Mllscles. Second Edil;on (SI. Loui;;, Tile C. V. 
Mosh y. CompulIY, 1952) p . 92. 
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diplopia of Ihe similarl y shaped images of the ruby glll!6 lest. For Ihese reasons, 
lhe aulhor prcfcrs Ihe Moddox lest liS a more provocati ...e nleasu re oí hyperplloria. 
The ruby lens test however, ;s an important adjuncl in cOllsideri ng whether prism 
or how much prism shou ld be prcscribed. It is va lullb rc by indicating in which 
positions fusion of the reo an(1 whi te lighlS occurs. Where fusion is casily mainlai 
nec! Ihroughoul lhe molor field pri~m prescriptioll muy bc conlraindicalcd. 

111. A(/vúabilitr o/ Correcl-Íon 
As was po inled ou l in Ih" inlroduclioll, considcrations is glven only to stab!c 

al\(l parelic Iypes of hyperphoria. 

l . 	Slable Hr"er"lwria 

Whcre thc defect is approximalely consistent throughout Ihe motor field slId of 
one prism diopler or more, prism should be cOllsidered. There are several factorg. 
to evaluate: 

n) 	 Palienls Complainl and Symptoms: 

If Ihese are a!tributable lo Ihe phoria, eorreclion should be made. Symptoms 
llIay va ry from general discomforl of eyes 10 reports o f occasional diplopia 
or blurring of visiono Other complaints are fatigue with close work and lIead· 
Bches with use of eyes. Creater case of rcading wilh one ye is diagnostically 
significan!. CompenSlltory head posturcs, placing one e)'e higer Ihan Ihe oLher 
are somelimcs scen in subslanlial hyperphori as. 

b) 	 P.resence of Suppression: 
As the dcgrec of suppression incr(:8scs , symtqms usuall)' dcercase. Judgment 
~hourcl be used befúre prescribi ng for a symplom free hyperphoric palien!. 

e) 	 Associated Lateral Phoria: 
Vertical are lIIore difficult lO overcomc by fusiona l adjustmenls Ihan lateral 
phorias. The prt.'SCnce of a latera l phoria whieh by ilself might not be detri· 
mental to fusion a nd binocularil y can 1eCOnlC ullInanageable when compou n· 
dec! by Ihe presence of h)'perphoria . In a case of Ihi s Iype Ihe eorrection of 
Ihe verlieal phoria would aid the palienl by corrccting one barrier lo fusion, 
leaving onlr the msn agenwnl of Ihe laleral phorill up lo the palienl. 

el ) 	 Visual Aeuity: 
In a ease where pl' rlllllnen l visual aeuity of th e lwo eyes is sufficiently differ· 
eu l lO hamper h i·macu la r eoordination, Ihe presence of smal! vertical errors 
may be just ifiabl)' ove rlookeo. 

e) 	 Age: 
Ir Ihe palient is of an age, eilhl'r youn g Of old , &tch thal the subjeclive res· 
ponses are questionable, h)'perphoria meosuremenl based on these responses 
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should be considcrcd of dubiou! merit. Objecti\'c covec tesIs are ol more \·alue. 
Correclion shou ld be based 011 objcctivc tests if a subjcclivc and objcctivc 
rnc8Hircments are differcnt. 

f) Occupation: 
Gcncrally, Ihe grcalcr Ihe clemund fo c binocu lar vision oí Ihe particular oc
cupali on, more seriousl y should Ihe examiner considerer Ihe use of vertical 
pnsm. 

g) Lilllit ol Correction: 

Should Ihe error be eXlremcJy gross, for examplc. oyer 10 prism diopter~, 
Ihe 8(lvisability ol corrl.'~tion is qucstionablf'. Ord inarily ¡hece will be no sym
tom!, 8nd Ihe dec ision lo prescrihe foc Ihe erro r Vo'ould Imve lo be basccl 011 

co nvincing factors. 

2. fJaret.ic HyperfJhoria ( hypcrphoria variable throughoUI molor ficld ) 

\Ve shan consider undee Ihis cdego ry palient;; who 1ll31Jifest al Icasl one
halfprisllI diopler iu Ihe íield oí miuimum hyperphoria. The same lhiugs evaTua
led befo re co rreeling slable hyperphoria should be cOlIsidered in Ihis categor y. 
But in allc\'ialing hyperphoria o f a parL'Clic nalure, Ihe eorrcelion will be effective 
maximall y in sorne regions. of the motor rield and minhllall y in Ihe regions where 
Ihe deft!cI is 111051 pronounced. The minilllaT hyperphoria measurecl wilh lhe habi· 
lually fixaling eye regarding Ihe muscle lighl is generally Ihe lirniling faclor in 
parelic ca~l'S. Exceplions wilJ be considered in Ihe nexl SCclion. 

IV. Prescábing ¡he Pri.wn 

l. Slablc Hypcrphoria 

Hy perphoria oí one prism diopler or Icss eharaclerislically does not elicit sub
jcelive eomplaillts ffolll Ihe patienl. Nol wilhstanding Ihis, if Ihe pauienl is 
in need of speclacles íor eom;~anl wear and Ihe ruby gleasc lesl, produces di
plopia in significant posilions, Ihere a re al leasl Iwo condit ions where ¡nco r
poralion oí prisrn in Ihe correlion is juslificd. The (irsl is Ihe oecupation as 
cl iscU8SCd previously. One·half of Ihe error can be eorrecled to guard againsl 
binocular interfcrenec and possibll! fulure diocomfort. The seeond eondilion 
is thal of aS80ciatcd lnlerur phoria. Binocular;t)' is susct'plible lo slress frol11 
laleral phoría and Ihe íncorporation of prism inlo lhe spectaeles will assisl 
ti1\' patienl lo combat weuking of binocularit)' with aceompanying supression . 

111 paliell l~ wilh one prism dioplcr o f vert ical error or more who show di· 
plopía in Ihe rub)' lens I<-'SI in sign ific:uiI posilíons of galC, Ihe correclion of 
lhe error can be nssumed lo be of beneficial effeel when glnS8eS are lo be 
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worn consta ntly. Except ions for USt: of prism !lre for ¡¡aticuts who prdel" nol 
lo IVear gTasses constalnl )' . Also w me facto rs listcd in co nsiderin g a(l\lisability 
o f cor rcction , sueh as gross diffucl1ce in visu al !lcuit )' of Ihe Iwo e)'es, WQuld 
make the prcscribing of p rism incffcclual. 

Whcrt prism is used, the Jluwer ma)' va r)' betwt~en full eo rr teti on lo within 
o!le-half lo OIW diupter uf Ihe error depending on pertinent circulIlslances as 
discuEoSe<l carlier. 

2. 	Parelic Hypcrphuria 
S inl-'e Ihe hyperphoria or phoria. l ropia var ies in Ihe mutor field , this faet 
dictalcs Ihe 1ImoUl11 of prism lo be used. The minimum measurelllent of hyper

phoria musl be considered firsl. 

a ) 	 !f Ihe leasl error prevails in Ihe primary poslluJIl of gaze wilh habitually 
f ixaling eye \'icw in g Ihe mllscle Tight, ¡he eorrection should not exeeed 
that amount o~ error. This asserlion can be seen to apply lo a h yperpho
ria presenl maximall y in one lateral fidd oI movenwnt, as. weH as one that 
reverscs hypcrphoric eyes from one laleral field lo Ihe olher. In the laUcr 
inslance proba bl)' no corn'etion wourd result, whieh indt:ed shollld be 
Ihe proper disposilion where the hyperphoria is righl looking lo one side 
aTHl 110ft in direcl ing IIIt: e)'es to the opposit e si(le. 

b ) 	 Ir Ihe minimal hyperp horia ('xisls with the ('yes di recte(l lO olle extreme 
laleral po~ition, lhe eva luation of amounl of prism lo be prescribed mu,.1 
be lmsed 011 data conct'rnig lhe palients visual habits and the spectacTe 
rclationship lo Ihe p:llient"s c)'es. 

A. 	Firsl , in rclaliun lo visual h1lL i l~., Ihe extenl of the lateral conjuga td 
movcmen ls ulilized in Ihe patien l's visual rout ines musl be ascertained . 
The comparison of the diffucnec in laleral conjugale sweep of a book· 
keeper ano a wateh rep3irma n iJlustrales Ihe problem. If the rateral 
movell ll'nl is wide, Ihe maxim p r isll! prescribable is limited by Ihe hy. 
perphoric IIwasurement al Ihe termi nus of Ihe lateral excursion. for 
exam ple, the hypcrphoria is zero with eye~ looking somewhat lo lhe 
right of eente rand a right h)'perphoria devclo]>s as the eyes move 
hurizonlall y loward ami Ihell inlo Ihe lcft ficfd. Further, at Ihe prima. 
ry postilon the righl hyperphoria is Iwo prism diopters and inereas
ses lu a Illl;lx imum of four in extreme lcvo\'ersioll. lf Ih e palient in his 
oceupation uli lized a lateral exc ursion extending ISO lo each siJe of 
Ihe primary positioll , ¡he righl h }'perphoria shou ld be measu red wilh 
eyes looking ISO to the righl sid e. The right hyperphoria al Ihal poinl 
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might be ont' priSIlI dioplcr and Ihal would be Ihe limil of lhe prism 
prescribablc under exisling occupali onal usage of Ihe approx imate rimil 
of laleral version bdorc head movellumt re ned )' uccurs) 4. 

B. 	Sccondl )', lhe spcc lucle Jl!cusurclllenl is a ¡imilin!; faelor. 111 lhe exam· 
pIe above if Ihe bin oeul"ar field of vision Ihruugh lhe speel:lClcs exists 
25° lo ti\{' right side, Ihcll very com;cn 'alivc! )' Ihe h)'J>crphoria measu· 
rabie al Ih is posilion 1I'0uld be prescrihahle. Bifocllls are oblainable 
in wi(lel}' va r)' ing di lHt' llsions and lhe limilal ion of laleral versiOIlS 
imposed by tlle st'glllenl is anolher considcralion. A praclical dielum 
to folrow is lo lim il lhe prismalic power lo Ihe leasl h)'perphoric mea· 
surcmcnl 150 from Ihe prima r)' posi lion. This would proLaLly be the 
rllolility Jimil bul the pris rll power shou ld pTef.'rahly he slightly les.~ 
than Ihe lolal eo rrectin g prism al Ihis ISo posil ioll. 

C. 	If a Ilcglig ibll' h)'pcrphoria cx isls in Ibe primary OpS.ilioll of gazc, but 
h)'perphoria is presenl in lile reading posi ti oll (e)'c!! di rected down· 
ward), Ihe rcfraelivl' ]l0wer of lile Tenses shou ld be eompared before 
prism in Ihe rea<lillg fields is considcred. If Ilw resulta nl power in Ihc 
\'erl íeal meridian is di f(crenl fO f Ihe Iwo lensl'S, Ihe pril:malic effccl 
resuhing from look ing below lhe oplical cCllters o f Ihe ICllscs (rcading 
posi lion) mus l>c calculalcd lo delermine if lhe e ffl'Cl corred.!; or ex· 
aggnates Ihe hypcrpho ria. Often Ihe error is !lulified lo sorne degrce 
reliev ing the ncecssil )' lo prescribe a prislllatic correclion in Ihe rower 
parl of Ihe lens (sla b·o ff or bi focal p ri s.m). If Ihe error is increasell 
by prismulie dfl'el of looking <l01I'!l lh rough lile re!lSCS, Ihen pri sma. 
lie power suffici('nl 10 corrcel Ihe rnuscle error plu .~ Ihe spl'Claclc error 
wou ld requ ire cOllsideraliOll. 

Under itcm a } il was slaled Ihal Ihe eor rcclion should not exceed 
lile error prescnl in IJw primar}' posil ioll of gaze. If Iilie error 1S zero 
or of negligible quanlily, bu l a sub&lanliaT hyperphoria exists lo one 
side, nOlhing can be done wilh prislll . However, Ihe palienl should he 
udvised lo uvoid looki ng lo Ihe side of Ihe maximUIll error Of lo lurn 
Ihc head so as lo 81'oid lile eyl' posilion which is upl lo place slress on 
Ihe binocula r mechani sm. 

3. 	 P,,~,¡b¡'.g lh, P,¡"" 
Pr i~mal ie cffcel lIlay be IIchicl'c<1 in revcral wa)'5, somc of which are applie:lble 
onl)' in special circumslanccs. 

(4 ) Ri<-llUd G. ~lrQhcc. Tlul Oru/,,·rvlllr ,. Mw.de&, Second Edilioll ISa. LOllis. Th., C. V. 
l\1<lshy COnl l13 ny, 1952 ) 11. 92. 
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a) 	 PrislIl incorpuratcd into thc lens. 
This is the most common furlll of prism used for vertical hyperphoria. The 
dircctiun of the fease of the prislIl rn9.y be specified by Ihe examiner, common
ly the base is placed up bcfore Ihe hypophoric eye. The prismalic power may 
bc shared bctwccn the two t'yes in large hyperphorias. 

b) 	 Vertical lens decenlralioll 
In cases of slrong lense curreetion and silla!] verlical imbalance, Ihe desired 
amount of prislIlatic cffect may be achiel'ed b y dt'centering lhe ophlhalmic 
Icnses along Ihe vcrtical' meridians. The dccentcring effect in pri!!m diopters 
multiplied by Ihe amount of dcccntration in ccn lirnctcrs. 

e) 	 Prism in segmcnl 

In prcsbyopes wlH'1l lhe all10unl of hyperphoria in Ihe rcadig posllron difrers 
from thal in the primary posi tion, Ihis disen:paney may be corrceled by pres
eribing prismalic powcr in the segments. 

d) 	 Slab-off prislll 
In single vision lenscs, Ihe same kind of adjustmenl achieved in (e ) may be 
accomp]i~hed by thc melhod of ~'alh-off prismatic p ÜW()r. This mcthod prod . 
uces a hase up effeet in Ih e ]ower par! of Ihe lens which i!! ground off. 

e) 	 Complicated vertical prisms 
Lateral and vertical prisllIalic power lllay be incorporaled into the same lens. 

V Summary. 
The $Cope of this paper has been lirnited to Ihe commoll types of hyperphoria 

that are frcquenlly encountercd in praclice. 

Method of rneasuremcllt of hyperphoria is of great importance iI prismalie 
eorrection i5 to be considcred. The atllounl of error in the significant direetions 
of gaze, the readiug position, aud the habitually usable fields of mobility, should 
be khowlI. 

The presence of a hyperphoria does not a¡ways demalld its corrcclion. Many 
factors such as those considered undcr scdion 111. must be weighed. The singh: 
mosl importanl factor cOlllraindicalin g dcman d for prism31ic .correction alone is 

preseneee of supprcssion. 

The eorreetion of vertical deviatioilS ~els Ihe stage for more precise and efficient 
binocular al1(l bi·macufar visual funclioning. 

Professionul Buildin¡:: 
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