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Scleral Indentation in th e Evaluation of Pe r ipheral Retina 
Through Technica 1 Procedure, Instrumentation Comparison, and 
Patient Pe rspe ctive 

Jilli A. n S . Cook 

/In eva l uation Has made of 30 patients \vho He r e knmm to h.2ve s ome 
fona of per i ~hera 1 r e t ina dege ne r atio n o r abnorma l ity . The 
patients v1e re subject t o t b re>e d i fferent techniques used to 
exa ~i ne the perip!-.e r al r e ti r.a ; Binocu l ar Indirect Op:1thnl moscopy , 
t he Go l dmann Three - i·J irror Le n s , and Scl e r a l I nde n ta tio n . Bo t h 
ob j e c t i ve and sub j e ct ive opinion s He r e fo r me d a s t he c ompa ri s o n 
b e t ween t e chniques and instruments ens u ed . Sclera l i ndentation 
frequently demons t ra t ed t he peri pher al ab nor mal i ties were v e ry 
observab l e by ophthelrni c examinat i o n . This pape r suggests t hat 
scl e ral i ntlen t n t ion is an adva nced y e t simple procedure t hat :i.s 
painl~ss f or t!1 e pat i e n t and c o nvenient for t he docto r . 

Normal Anatomical Landmarks 

The geographic area s of t he reti na compr i se of the poste ri or 
pole, the equa t orial zone , th e peripher al retina , and the ora 
s e r r a t a ( Hll i c h i s t h e mo s t A n t e r i or s t r u c t u r e ) . S i n c e t h e 
equ~1to r i a l o o r a l :::ones t" e pr s nt the thinnes t r e ina l areas , 
it is e senti a l t o b e ahle to exami ne these regi o ns tvit l1 means 
other t han a dir e ct ophtha l moscope , which i s l i mited in reach . 
Therefo ·e , d i ffe t" e nt ins t ru r•le ntation and techniques s:1all b e 
expla ined t o a ss is t in better diagnosis and patient car e . Als o , 
a n ana t or:1ical revieh' of the l a nd ma rks t o be avJare of wi ll further 
aid e in t he sight i ng a nd eva luation of s u ch reg1ons . 

Equatorial Zone 

To inspect th e r e tin::t corr ectly and efficiently , one raus t 
lmo· .. , e>:ac tl y Hh c-:r e Otil~ i s locat e d on th e r e ti na . '!'h eq u.1tur oE 
t l1e reti na ~ ·1as no r e tt l r> pec i f' c fu nc tion other th a n •Jl l oi·Jir,:; t he• 
observ e r to r..ark t ~1e sepa r at ion of centra l fror.1 per ipll era l f undus 
and th e refore , l o cn li zi ng, the111selv e s . It 1:Ja y be id entified 
cliuic:'ll l y in re l atio nship to the loca t ion of th e vortex veins . 
Th e r e <He four ma i n vort e x ve i ns that vary i n size , shape , and 
co l or . Th e se ch o1· o i do l v e ins a r e gene r a l ly r e rj_d i s l1 in color and 
l i e .:J[l~)roxi:-:,a t (~ l y C> to Snnr, beh i nt! tr1c c~q ua l o r . I1t t :1i s re ;;ion , 
t 1·\e long post e r i o r cili::,ry ne rve a nd arte ri e s l ocot c~d i.n h e 
uprn cl or oid, di v j de super i o r (ro:n inf e r ior reti nr-1. T 1e,;c 

s trur..: ur e !; t rav ~l fro •:1 the e c; ua t or to tL ora se n: ::~tn . nJ t 1. e 
.::.rt u1· i c2s :1 ·~ oft e n s~·e n as y e l l o>-ll. fih st r .n ks •:ri. tll pi y, r1·· nt: 8d 
u orcle~ rs . 



Periphera l Ret ina 

The peripheral retina gradually thins uit~1 loss of distinct 
anatomic layers as the ora se rrata is approached , al t hou gh th e 
retinal pigme nt e pithelium is con tinuous Hith the pi g me nt 
epit h e li um o f th e ciliary body . De pe nding o n t h e a mount of 

·pigment pres e nt in th e choroidal stroma, tessellation or tigroid 
fundus is eith e r li ght or da r k , 2 Interesti ng a s the de tails ma y 
be, they ar e just variations of norma l retinal app e ar a nce , 

Eve n v a riation of r e tinal pi gment within th e s ame eye i s 
common . 

The per iphe r al r e tina i s compris ed o f sma ll c i r cumf e re n tia l 
retinal vessel s t h at li e parallel to the or a s e rrat a . Th e sh ort 
c i liary arteri es are mor e nu Me rous and may appear in a ny 
qu adr ant . They are most promi ne n t i n the 6 and 12 o ' c l ock 
positions) The shor t ciliary nerves may or may no t run Hith th e 
arterie s and will a ppe ar as yell0'-'1 circular line s i n th e 
peripheral f undu s . The ne rv es ar e irr e gular i n appe nr a nc e a n d 
t herefore, th e s e ar e not a good ref e r e nc e for l ocation. 

Vitreous Base 

The v itreous base is a n area of per i phera l fundus ~>The r e th e 
vit reou s , senso r y r etina , a nd p igment epi th e li ul71 are a ll finn l y 
adherent . Ev e n th e post e rior hyaloid membrane can no t tl t->. t a ch 
from thi s ar e a. Th e vitr e ou s bas e ex t e nd s 360 degrees 
ap proximat e ly 2 DD po s t e rio r and 1 DD ant e rior to the or a 
s e rrata . 4 

Ora Serrata 

The ora s e rrata forms th e junctur e of sensory r e tina and th e 
pars pla na. The ora i s usuall y darker tha n the retina a nd not 
u u iform by having scallo pe tl borders and mottl e d app e ara nc e mostly 
in th e supe ro - na sa l qua drant . This is mo s t lik e l y du e to th e 
f act the or a ser r ata l ies clo se r to the limbu s na sa lly th a n 
tempo r ally . 1\ l a ndrn11rk of th e s cl e r a l l oc<Hi nn o f t h e ora i s t h e 
in se rtion o[ the medi a l r e c t u s T71u s c l e n3sa ll y a nd t h e l a t e r<1 l 
r e ctu s mu sc l e t emporall y . At tt1 e ora, the r e tina i s firmly 
ad h e r e nt to t h e ch oroi d, which is r espon Rib l e f or th e f act th a t a 
r e tinal detachme nt o f the r et ina e nd s here ( I·Jh e r e th e c ili a r y 
body is th e nar r o \1es t). 

Th e o ra is com pos e d of " tee th " o r de n ta t e proces se s . T11o 
a d j oining de n tA t e pr oces s es may e ncl ose th e pars pln na 
e pith e lium, a pi g r·:re nt e d b r o 1111 band a n ter i or t o th e ora s e r cata . 
Thi s cl osur e fo r ms n n or al bay ond i s fou nd i n (J % o f t he 
popula tion .S Tho r1G11 ma ny v a riation s can l.H~ note d , th e t t·lO ey ..=~s 
in a ny s ing l . i :1di v id u a l ar e re r~a rka bly s i mila r in th e i r se r rn t e 
a r r a ngcr:1en L. 
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Meridional Folds 

~eridional folds are e l evat e d l in e ar retina l fo l ds along th e 
t ee th of sensory r e tina . They refl ec t a nt erior l y a l ong dentate 
processes to the pars plana. This Hhite area has strong 
vitreoretinal adhesion I·Jith a nasal pr ed isposition. '1eridional 
folds are fo und (usually bilateral) in 26% of th e population and 
are rarely associat ed uith retinal breaks.6 

Na.salora - ·- --- - , 
serrata 

Figurt! 9.1 Nomu~l•MtomictJI Z.ndmorks of fundus 7 

Short ciliary 
arteries 

Optics and Ins truments 

- ------Temporal ora 
serrata 

The amount of illumination anJ magnification , field of vi e 1~, 
alo ng Hith th e knowl e dge o [ what region is to be observed can pl.3y 
a role in Lhe examiner ' s i nt e rpr e tation and clinica l judgeme nt of 
the retina, I t i s i mporta nt to recognizf! t he various types of 
l enses, scleral depressors, e l c . fo r· observatio n of tl1e vitreous 
and reti na and be ahle to unders tan d hoi'' each instrument can be 
er.1ployed \vith th e optical principles involved . Each instru men l 
has unique characteristics and th e r efor~ , can b e utilized 
differently depending upo n the intent of the examination . 

Binocular Indirect Ophthalmoscope 

Learni n ~ tn use a n indirQ ct ophtl1 <'1lrn o s cop0. tnkes pract ·i en 
and det e r mina t ion , b1tt it n~sults i11 better di..ngno s i.s un cl pa li <!n t 
c-'lrc . Th e binnculnr indi r ect ophthnlmoscopic dev i ce i s i n Lh e 
(orm o [ a heacJ - mounl.C!d 1 ~ irror/l ,·!n S s y:'it c:' !,l c a pn Gl e of producin :~ 

lligl1 i. Llu t:~inntion i' ror:1 ~1 contro lLt hl i:! r i,eos !'fJt l oca t ed on .:1 

s e parate light source . 

3 



3p:::: c~acl 2 - l .i O'J.iiLt:::J syste::lS are e1lso .1V.:J.ila1 ·) l ,::~. T1te rc solt1tion of 

the. h ii: uc11 l .-::r ir:dir e ct opi1thal mo s c o pe i .s d irectly proportion.~1 l to 
il l u:~:i n.::r-~ .i. o1~ ~l !L~ t 1tc. Availabl e 7 . 5 volts of t he inJi rt~ ct allo\.JS 
for a cl e<2r i ma ge pe rip1te rall y .8 A 20D condensing lens is 
r ou t ine l y u sed givin:,\ ap proxi ma tely 3 . 5X na ;;nific1ti on . If 
ni fficulty v i f: IJ i ng t h o r a serratn i s e ncounte r ed , l enses o t her 
t:t <Hl tlH?. s t-:Jnda rJ +20D l e ns can be u se d • . A. 2fl D o r JOD l ens , 
a l o ng \lit ~ 1 t l te neH Volk 2 . 2 Pa nretina l l ens 1vill provid e le ss 
t:uJ.gnifiu1tion but giv e a broader fi e l d of vi. e 1.r. 9 These l e n ses ma y 
utt fo rtunate l ;' not Horl-\ v.'e ll on a ll prlti e nt s . /. sit:ip l e eq ua ti on 
to allou tlt e examin e r a quick ch e ck on til e a ;-;tount of 

~:"':g nification given by a ~ e ~t ai~ ler5 i s 
60D / po1ve r of lens = magmflca t1 on . Fo r exampl e , 60D / 20D cond e nsing 
lens equa l s 3X magnificat ion. 

Goldmann Three- Mirror Lens 

Another technique., not so routin e ly utili z ed as th e 
binocula r indir e ct ophthalmoscope , i s bi.or:1icroscopy 1vitll t he 
Go lch r~a nn three-mirror l e ns and/or Volk Quadra s phe ric 
1 ens. The Goldmann l e ns is a black plast ic cone - shaped devic e 
·~th a concave surface. The lens has a central -64D lens fot 
viewing the posterior pole or central 30 degrees of retina.li 
Three r:1i rrors surrounding the central lens are s e t each at 
C:iffere nt angles to vieu the entire retina a nd a nt erio r clwnber 
ang l e . The l Rrgest equatoria l mirror e nabl es visualization from 
th e~ 30 d eijrees up to th e eq uator. Th e peripheral mj rro r al l o~JS 

for vi euing b e tween th e equator and ora serrata and is mediu m 1n 
s i ze r e lative to the three mi rrors. The ST:J.a ll e st, D- shaped 
n•irror , i :> f0r gonioscopy a nd exa mines the extreme peri phery . 
Th e a ;~1ount of sla nt in ea ch mirror can be a clue to 1vha t areas 
~~ill be seen . For examp l e , the g reater t 1te :Di r ror i s an;; l ed t he 
[ u r t 1t e r ante r i o r it wi ll r ea c h • 

Ti.1e r;· ~t ad ra spher ic l e ns by Vol k is a. u u l tra wide .field des ign 
that u ses a n approximate l y +l OOD cond e nsin g l e n s t hat is s i n1i l ar 
to th e class i ca l Coldrn;:J.nn t1t ree - Inirro r l e n s , a l tho ugh it s tu be 
l en g th i .'> shor t E> t" and it '~<:ts a knurled ou te r rir:1 .12 P·oth the 
con t! 12 11 s i :1 '-; l e n s :.; n d t h c c o n t :'J c t l e 11 s compon e nt s f l r ,~ do u l; 1. ;,; 
aspll~r.i.c :> Lirfac e s . This le n s provi des th e exa 1nine r. v:it \1 ;:;. very 
large fl cdd of vie'" o f a ppro x i mately 125 de6rees . 

Scleral Indentation 

The t ool s ne e d ed t o pe r f or :n scl era l i ndenta ti. o11 a re rt 

bi. nocu b r i nJ i r e c t.: ophthalmoscope , co nde ns i 11 1;', len:,; , a.n J ~; o;•1etl~i ng 
t o indent th e sclera n.nd globe . Cotton S\-.J.::tbs , p t-~ nc il s , a iid co i ns 
lta\"" l, en n n: r> o rt ed l y u sed . Corrc::. ct l y , a :;c l er(Jl Ge pr essor CllObi~ ll 

by t h e e x:s 1·:i !1t:r. should Jepentl on \·Jha t m : en or ;:! b n0 r:1ali ty 
r ~· ~ q u i r e :-:; ev .n 1. un t i <J n n. n d i n d i vi d u a .L p r e E C:.! r. c n c ~~ :·; l l :.~ .~ .. ; t:~ c~ on 1L·~ 11 d 
s i ;~ <:~ , c.: "~ J~ t ~~ r i t y , n :1 d coo r J i tl t'J. t i. o n ~ 
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}lost doctors prefer the standard thi mble - shaped, s tainl ess 
steel ind e ntor with a fi xed , s li gh tly curved shaft protruding 
f rom the end .l3 This type of probe can be positioned l ower on th e 
finger and i s shorter and more broadly knobbed. A Mainster 
S-type of indentor is shaped like a pen and can be more 
delicately applied. It may be easier to ma nipulate for sma ller 
hands and is helpful Hith patients \vith recessed orbits a nd 
allows f or plenty of room for fingers. 

The condensing lenses chosen will vary based on whether or 
not a larger field of view is desired or if there is ample room 1n 
fron t of the patient ' s eyes for manipulation of an ind entor in 
one hand a nd condensing lens in the other. 

... · .. ·- :;.-:·· ~-:..:- ~ 

Binocular Indirect Ophthalmoscopy) - Goldman~ Three- Mirror Lens, 
and Scleral Indentation 

I 
I 

i r----.:;;1 
· i 

r 

i 

Binocular Indirect Ophthalmoscopy­
Head - mounted light source and 
condensing lens. 
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Figure 5: Insertion of a Goldmann 3-mirror fundus 
contact lens. A: Patient is instructed to look up and 
lower lid is retracted by pressure from lens. B: lens 
is rocked upward into contact with eye and patient 
is instructed to look straight ahead. 

Go l dma nn Three - Mirror Lens 

Figure 7: Proper use of ce~tral optical zone and 
mirrors of the Goldmann 3-mlrror lens. 

Volk Quadrasp~eric Lens 

F igure 4: Recommended S<:anning procedure with the Volk 
Quadraspheric Lens. (from Barker RM. Vit r eoretina l b iomi­
croscophy. J Am Optom Assoc198 7 ; 58:985- 992). 



Insert the indentor into the su- I 
perior lid fold and move back ' 
as t.be lid retracts. Stay in the 
superior tarsal margin. 

8 c 

·-. 
To see the nasal and temporal 
sides, drag or book the upper 
lid and gently pull it to the area 
you want to examine. 

Two Styles of Scleral Depressors 

• Insert the indentor into the su- j 
j perior lid fold and ·move back 

I 
as the lid retracts. Stay in the ; 
superior tarsal margin. · 

I 

Move the indentor slightly for­
ward and back to examine the 
far periphery and ora serrata. 

ll-711 Actu.l- )41' 
c..~ 8 _:, 

~~ 
~~ 

Appatenl-

The actual movement of the 
indentor is reversed in the lens. 



Dia g nostic Drugs and Dilation 

Tf th e ey e does not hove a dilated pHpil , it is i "1possib l e 
fo r t he e(jua t or , pe r iphe ral ret i na , and ora se rra t a t o be 
exa111ined Hith any of these instrume nts . Ev e n ~.men di lated 
:n.:txi r:Jally , t ile iri s 0111 conceal tl 1e anterior r et .i.na and Jesritc 
all e ffortn , some or .as canno t be adequately vieweri .l 4 To dilate 
th e eyes , o ptome t r i sts u se d i ag nos t ic d rugs su ch as tr o pi camide 
and phe ny l e ph rine . Gr eat care sh ou l d be t ake n t o avoid 
comp li ca ti ons t ha t may ar i se su ch as cl osi ng an ant:le o r caus i ng 
odve r se sys t e:;1i c effects . 

Drops 

MYDRIATIC: 
Phenylephrine 2.5, 10% 

CYCLOP\.EOic/MYDRIA TIC: 
Tropic;amidc O.S, 1% 
Cyclopcntolate O.S, I, 2% 
Homatropine 2, S% 
Scopolamine 0.2S% 
Atropine O.S, 1. 2% 

Approximate 
Maximwn 
Effect 

20 minutes 

20-30 minutes 
20-45 minutes 
20-90 minutes 
20-45 minutes 
30-40 minutes 

The usual regimen for a dilated examination is: 

Approximate 
Duration of Action 

3 hours 

3-6 hours 
24 boun 

2-3 days 
4-7 days 
1-2 weeks 

A.dults Phenylephrine 2.5% and tropicamidc I%. Repeat these drops in IS-30 minutes 
if tbe eye is nO! dilated. 

Children Phenylephrine 2.5%, tropicamidc 1%, and c:yclopcntolate 1-2%. Repeat 
these drops in 2S-3S minutes if the eye is n01 dilated. 

Infants Phenylephrine 2 . .5% and tropic:amidc O.S% . Homatropine 2% or c:yclopcn­
tolate O.S% (gencrally reserved for infaots more tlwt 1-2 months of age) may also 
be used. The drops c:an be repeated in 3S-4S minutes if tbe eye is not dilated. 1 5 

Rememb e r th ese no t es : 
1) Da r k l y pigment ed eyes ma y no t dil a t e a s effec tively 

as li ght e r color e d eyes a ntl ma.y r eq uir e s tronge r act i ng d r ops o r 
r epeat ed i n st illa tio ns of drops . 

2 ) The u se of a t opica l a n est h e tic (,\l cain e 1/ 2% , for 
examp l e ) admi nistered f i rs t wi l l enhance the pene tration of the 
di l ating dr ops . 

3 ) Tn the hyp rtensive pa li nt , the u sc o f o short ­
acting mydriatic / cyclopl egic dru g , such as tropica mide 1% 01~ 
cyclopen t olate 1%, will l e ssen th e chanc e of aggravating t h e 
hypertens i on . These drugs are safer than phenylephrin e . He sur 
to ask a t horough pa t i e nt h ealth history . 

4 ) The incid ence of angl e closure on pa ti en t s \Ji t ll 
narro0 ang l es i s fair l y low .l6 Yet dilatinB drops are 
contra i ndicateu in 1:10st types of anele c l osure t;L<ucona and in 
e y e s lvith sever e ly na r ro1~ an t e rior cha mbe r An;_j l es . I f nn an:3l e 
does close , drugs li )<c oral l! i ar'1ox and/or Os , ~oglyn cnn n~ - op~n 

the A.n g les .l7 Topical a3enL s sucl1 .:1s Pi l oc:1r pine 2~~ . dariprazo l e 
<r:cv -C;es ) , and 0 . 5% :>nltl hlock ,~rs ( S<!t.:;;z..nn) : ,n: often [(ept 111 

of f tc ~?. for b reakinci nC tl te an<~le-closu r e g l auccma attnc i-: s .l8 
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Peripheral Degenerations and Complications 

Common <.liso r ders of the pe rip!1era l r etina are evaluated to 
determine ~tether the condition is benign or has the pot e ntial to 
ca us e rn;1jor ocular/vi s ual da ma;se . 

Cystoi d Degeneration 
Th e mos t preval e nt form of re t inal dege ne ration is cy s to i d 

degeneTation. Cystoid degene ration is the permanent a ccumulation 
of cy s t i c poc:< e ts for me d by a c l ear material that compre s s e s 
glial tissue in the ou t er plexiform layer.l9 The cystoid 
degeneration begins at the ora serrata and progresses posteriorly. 
It has a moth-eaten appearance - presenting itself as numerous small, 
Hhite microcysts. Cystoid degeneration is present in many infants 
and all patients over 8 years old.20 Patients are asymptomatic yet 
are consider ed predisposed to retinal detachme nts Hith this 
condit i on. 

Reticulopigmentary Degeneration 
Another benign degene r ation that effec t s t he retinal pigmen t 

epi t helium , is reticulo pi gmentary degenera t ion. This phenomen o n 
is common in my o pes, fair - complected individuals, and in the 
peri phery of elderly patients.2 1 Reticulopigmenta ry degeneration, 
routinel y called "honeyc omb " degenera tion, can a ppear as a 
diffuse r e tina l pigment epithelium hyperp l asia cha nge i n a net ­
li ke appearance near the ora serrata . 

Pavingstone (Cobblestone) Degeneration 
Pavings t one degeneration i s an idiopathic chorioretinal 

de composition usua l lY. found in young adults and its incidenc e 
inc r eas e s Hith age .2~ Thi s process has a predi l ection f or the 
inferior retina, ofte n bila t eral l y . These lesions are near the 
ora and appear as punched-out chorior et i nal ar eas Hith no 
over l yins e levation. This harmless condition has pigme nt 
e pithelium and ou t e r retinal layers that are damaged or absent .23 
The l ec.ions are \Je l l - demar ca t ed, rou nded, and pal e ye lloH in 
coloring . Oft e n , ~ 1 ere is a ri m of pi gme nt surrounding ~1e 
bord er. Sev e ra l les i ons may coalesc e to for m a circu mfe r en tial 
ba nd Hi th a sea ll ope d rna r g i n. 

Lattice Degeneration 
La ttic e degenera t ion is a common vitreor e tin~l degene ra t ion 

occurring in arp r ox i nUJ. t e l y 8% o f t1le popu l ation . I t i s 
chara ct e r ized by e l onga t ed, excava t e d de press ion s in t he 
pe riphe r y . Th e s e l e sions ar e surrounded h y a di s tinct na rrov; r im 
11h ich project s a bove t he l eve l o f no n aa l ad j a c ent r e tina .24 T 1e 
vit reous i s f i n:1ly adhe r en t t o t h is ri m. La t tic -• d e ge ne r ut i o n i s 
:1:or e c or1monly found i n t :1e v e rti ca l ne r i d i ans . 
Glistc ni n;s I.T!lit e s pots a r e con;n10 n on t hE' nc!t inal s ur[a c e , :; i v itt ;; 
,<:t snail - t r .-, ck a;:.>peara nc e to some latt ic e~ a reas . ~~c l e r os ed 

r e tinal vessels , that t h ic ke ne d lvhe r e t h ey cro ssed t il l:! aim orwo.l 

re ti na , cn n for! n a l a t t i c e - t y pe nc t1w rl< ..• h.-~ nc e , t lt e n<JP1C . 
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Th e thr ~ al o :: rcti lla l det r. cil :-wn t s !lAS given la tt~5e 
degenera t io n notor i e ty in excess of •::hat i t des e rves . ~lost 

peo pl e are asy:Jp to:-aat ic, yet should be instructed on the s ~ g n s 
and syn .ptoms to r e tina l de tachments. This is especiall y true if 
th ere has been a r etina l detachment in on e eye already and /or a 
family history o r r e ti na l de tachment . 

Cystic Retinal Tufts 
Cystic ret ina l tuft s are congenital focal elevated 

vitreore tina l l es ion s . These strong nJl1esion areas are found in 
5% of ~1 e popula tion.26 They a ppear as y e llow-~aite tuft s 
commonly vlith und er l ying retinal pigment e pith e lial changes nea r 
and around th e vitreous base where the vitreoreti nal juncture is 
the s t rongest. These tufts are said to acc<>:2~t for 10% of all 
primary rh egarna togenous retina 1 detachments. 

Retinal White With or Without Pressure 
Thi s anor.Ja ly appears as mere ly a translucent, grayish white 

retina near the ora serrata. "'lhite 1vith pressure (induced by 
indenting the sclera) or ~1ite without pressure (no indention 
necessary) may accompany lattice degeneration and syneresis of 
the vitreous. Hhi te \vi thout pressure represents a stronger 
attachment of the vitr eous to the inner tab l e of the retina Qr a 
sign of subtl e changes in the de e pest l ayers of the re tina.2 ~ 
Reti nal splitting or hors e - shoe t ea rs may develop along the 
post eri or borders of lvhit e >lith or without pr essure, especia lly 
if th e r e is lattic e present in that eye or a retina l tear in the 
fellaH eye, but this is highly unlikely. 

Retinoschisis 
I n,:olutiona l (Senil e ) retinoschisis is th e split ting of 

sensory retina at the out e r plexiform layer or inner nucl ear 
layer. There is a statisticAl pre ference for the inferotemporal 
quadran t, o f t e n bilat era lly. I t is found in 3.7% of th 

29 population ov e r th e age of 10 and 7% ov e r the age of 40. 
The outer l oyer of th e ca vity, f ormed by th e tv1o retinal layers 
splitti ng , is thin and i:nmobile ,,,ith a " beaten metal " appearance 
and can shaH 11 \·lhite \vi th pressure". Th e t hick ex ternal wa ll is 
oft e n har d to s ee since it is next . to the pi gmen t epi th elium. 
The retinal split may show sheathing of the retinal vessels, 
" s nm-1 flakes " or "f rosting" on the e l evated inner \vall of the 
s chi sis cavit y . 

If t :1e conte nts of the cavi t y l eak t h r ough a hole 111 tlt o 
outer byer , the patient be comes most predisposed to a 
rhegamn togenous r e tina 1 deta chme nt. R':'tegar:1a togcnous deta chrnent 
may dev e lop 'hen th e r e is a ho l e in both vJa lls ( approxinntely 6:% 
develop an out e r hol e and t h er e is a 3% incidence of an i11ner 
l.:.lyer br ea k ocCIHT .i. n"' ) ,30 Tt1i.s is a rare com pli ca t ion and the 
8 0St se riou s conse qu e nc e o E <l ege ne r. a ti•;e r etinosch i s i s . 

Th e clln ical charact e ri s t ic o f r e tinoschi r~is i s a clome - sltape d 
l es ion 1-1ith a sr:1oo h s urfac e . Ther e ma y be cy s toid degen e ration 
a n t e r i or to t h e s c h i s i s en vi t y , 
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There i s :ll ~o.·ay s a nc npi gnented conv ex 
associ Ated 1vith 11 r et ina l de tachnen t. 
on the surface of the r et ina. 

Retinal Breaks - Holes and Tears 

posterior border unless 
Yello11- Hh i te fl e c )<s P.'.ay be 

Atrophic retinal h oles (•.:ith out an operculum ) are of unkno1m 
et iology. Retinal hole s mainl y result f rom an atrophy in 
localized areas of Heukened retina , though. They occur as small 
round hol es near the ora s e rra ta, and patients are usually 
asympto matic . Re tina l ho::_ es ar e round or oval br eaks that occur 
most often \·lithin a l a ttic e or snail-track area, but they rr.ay 
occur anywhere in the posterior or periphera l retina. Holes \vill 
appea r red with a possibl e \vhite ring or cup (traction or 
fluid in subretinal space) surrounding the hole.31 

Retinal tears, unlike retinal holes, can be the result of 
mechanical forces, usually vitreal traction or trauma. The 
distinctive fea t ur e of a ret i nal tear is an operculum o f tissue. 
A r e tinal tear , often horse - shoe shaped, is partly covered by a 
" f lap" of tissue. Th e pe ripheral retina is susceptible to t ears 
due to the internal limiting membrane and the retinal parenchyma 
being extremely thin. Forty percent of all patients \vith a 
retinal detachment have a t ea r at the border of lattice 
degenera t i on3 2 

Retinal Detachment 
Because th e photorec e ptor laye r of the retina is or1ly 

loosely adheren t to the pigment epi theli urn, the t\vO l ayers may 
separate, allowing fluid to accumulate between them. The fluid 
usually comes from th e vitr eous, having pas'sed through a hole in 
the retina. Rhegamatogenous (b reak - induced) retinal detachment 
is dependent on three factor s ; a retinal break, liquid in the 
vit reous, and a force to disenga ge the bond between r e tina and 
pigment epithelium. The vitreous supplies this force th e same 
\vay it causes r e ti nal tears through traction, 

Retinal deta chme nts can spread and detach themselves in a 
fe\..r hours or it may . take years fo r this to happen. Th ere Hill be 
a "rai lky - Hhit e " opalescence due to th e r e tina heine unab l e to r id 
itself of it s o;m fluid a nd th e sensory retina will become 
edema tou s . There ~.~ill be obscuration of underlying details and 
a n undulated surface . If d1e detachment is longstanding , a 
dernar ca tion 1i ne of pi gment epi th e lia 1 disturbanc e may b e present 
to separate norr.1al frol!l detached r e tina , 

Patients may ue n syP1pt o r.latic or report photopsia ( flashing 
li ghts ), an increas ed nu ml)er of f l oate rs.._ and the appea r ance of a 
curtain or veil in front of t he ir eye s .3-' I f th e de tachme nt 
spreads GlO\·Jl y t1t e pati ent may be unaHare of any 1noblen until 
the ma cula i s involved. 
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Technique and Instrumentation Comparison 

Binocular Indirect Ophthalmoscopy 
To perform binocular indir e ct ophthalmoscopy, one must first 

kn01v hovJ to prepare and position th e patient so that an optimal 
evaluation may be obtained. Follo11ing is a listing of 
per forma nee techniques •.• 

l. To begin, the patient n eeds to be maxinally dilated as 
discussed ear li e r in th e pape r. Th e n, explain th e procedure to the 
pati e nt. Th e patient will be more at ease when kn oHing what to 
expect from binocular indirect ophthalmoscopy. 

2. Some doctors prefer to recline the patient and positjon 
themselves 180 degrees fror.1 the area they wish to vieH.3 Other 
doctors prefer to raise and lov1er the patient ~1hile the patient 
1s sitting in the examination chair allO\ving the doctor to stand 
1n front the patient. 

3. Adjust all instruments and make sure that the filarnent 3~ght source is diffuse so a cl ea r f undus i mage wi ll be obtaine d. All 
m1rrors and condensing lenses should be free of fingerprints and 
dus t . 

4 . Ask the pa tient t o look into th e position of gaze wh e r e you 
would lik e to evaluate. For exa mpl e; a) begin with the patient 
looking up and to t he right b) straight up c) up and to th e left 
d) directly right, then dir ec tly l ef t e) straight ahead f) dO\m 
and t 6 the r i gh t g ) straight dovm h) do\m and to the left. 

Getting a good vi ew of the pe ri phe ry is chall e ng ing and 
r e quir es motivation and pr actice. Some doctors r e port th e fu ndu s 
details to be too small a nd th ere is difficulty in obtaining th e 
ora serrata 360 degrees. Yet , one big advantage of indirect 
ophthal mo s copy i s th e a bilit y to ma in tain resolution pa s t the 
eq ua~o r up to and inc luding the ora. The erea t fie l d of vi ew 1 s 
ideal for an- overall check of the per ipheral r e tina a nJ thi s 
e nal;l es th e exami ner to see a nd diagnose conditions t hat 1vould 
have b.een otherwise missed . Binocula r indirect ophthalmoscopy 1 s 
also the fo undation on lvhich scl e ra l indentation is based, 

Go l dmann Three-Mirror Lens 
I nsertion a nd r .rnova l o f the Goldmann contac t l ens and 

Qua rlraspheric l e ns ar e basic:~ ll y t he sat'!le , The t echniq ue 
involves plac i ng a fe1.J drops of gonio sco pi c so luti on ( fo r 
e>>a mpl e , Go nios o l tvhich i s a hydroxypropyl r:Je thylc ellulose 2 . 5% 
opht}Ja l mic denulcent so l ut i on ) in t 1·te concave portion o[ th e 
l e nses . The pati ent i s sea t ed cor1fortably at th e biot:1i.croscope 
( fo r ehead is a Gainst th Q l1 ea<:r e st and r.o tJt l\ } s cl o se d) , T ... ., 
patie n t i s to look up as t he inser tion of tlt e l e n s int o t1t e 

infcrLn cul - de - sac is rna d e , One :Ti.'1Y hav e to s e cur e the 
pati e nt's uppe r ey e lid ~,ritll a free ha nd. 
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The pa ti e r,t nou l ook s strai gh t o!<enrl a s t he l e ns i s r o t ated 
o n t~1e cor ;; ea to ol.Jt a in a vi e w of t he pe riph e r a l r e t jna . Th e 
medium sized I"!irror i s positioned l RO d eg r ees a 1vay fr on t lte 
quadrant needed to examine. 

Next, position th e slit ltu;Jp pa r a ll e l t o t h(>. 111irror and 
f ocus th e biomicro s cope , beginning 1vith lo1.1 ITU1gnification. 
Examine the specified area or rotate the l e ns and observ e each 
quadrant as ne c es sary . To remove the lens, as k the patient to 
look nasally and place gentle pressure through the eyelids onto 
the temporal scl e ra.36 The patient should be irrigated at this 
point to reEJove any excess gonioscopic prism solution that may 
rema1 n. 

Goldmann three - mir39r lenses have a field of view t.'i th 
a virtual, erect image. The surface reflections are variable and 
may be reduced with more correc t positioning of the slit lamp 
beam. The use of a corneal contact lens to bring the retina into 
focus can be uncomfortable and in t ole r able to th e patient. Many 
patients complain of t he gonioscopic solution b e ing too "messy" 
and many patients find it difficult to keep straight fixation 
"t-mile an eye is not being allo1ved to blink. Corneal distortions 
from lack of oxygen at the cornea, as reported by the patient, 
can also be annoying to them after the procedure is finished. 
These seem to make the Goldmann three-mirror lens an inconvenient 
procedure for routine or rapid assessment. 

Some advantages to this procedure are tha t biomicroscopy 
with an auxillary l e ns can provide adjustable magnifica t ion, 
variable illumination ~•hen n e cessa r y, and photography. Goldmann 
three - mirror l ens is considered, uy some, t-,·, be th e most reliable 
method curr e ntly avai-lable for peripheral retinal examination. 

Scleral Indentation 
Scl e ral ind e ntation is the act of d e pressing the eyeball 

posteriorly at or near the ora serrata to bring the most anterio r 
por t ions o f th e retina into vi e w. In soT:Je patient s th e ora 
cannot b e seen unless this technique is used. 

As with sta ndard binocular indir e ct ophthalmoscopy , the 
e xam chair , sh oul d be se t up so that move me nt around t h e p2. t ie n t 
i s u n i nhibi t ed . I t will b e ne c es sa r y to be a b l e to s·.~it ch v1hich 
hand holds th e ind e ntor and which ha nd holds th e cond e nsing l e n s 
a s th e pa ti e nt is examj ned, Hav e the pati e nt look do"t-m or in th e 
oppo s it e dir e ction of the area \vishin g to b e vi e \·le d. Ins ert th e 
ind e nt or ge nt l y into the fold above the t a r sa l plate an d t e ll th e 
pa ti e nt to look u p t O\Jar d s his/h e r f or ehead . As t~1e l i d 
re t ra c ts , s li J e t h e ind e ntor bac k into th e orb i t ,38 r he u s e o f a n 
ane s t l.:e t ic fo r vi e •·1ing th e t hree- a nd nine o ' clo c k po s iti o n s ma y 
be ne c e s sary i f t h e d e pr es sor needs t o h e pl :.1 c ecl rl i r e ct ly on th e 
g l obe . 

'lo" , .s~: i ne t he li t;~ l t f r or1 t he i nd ir e c t o pht!l<l ln:osco pc into 
t ile pupilla r y ar e "' fo r a r ·d r e f l ex . Cll~c :.: to see i f l:11e r a h As 
b ee n a da d:en i ng o f tlie r ed r ef lex ~~l o n r, t he pu pi. l l;..;r y ~; x is , t itcn 

i n se rt th e cond c; ns i n > l e ns .39 Th e r e 11i ll b e a gn1yi sh i lln u ncl o r 
e l e va t i on i n th e in fe r i or po r ti o n o f t1 \ e l e n s an d o n e c<1 n a d ju s t 
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t he pr o b ,! a!; ne cessary . io,11en \·Ianting to v1 e • .. .r the mo r e per i rheral 
a r eas , tell t i,e patient t o l ook aHay from you . •,.Jl!en \vanting t o 
exa mi ne the mo r e equat ori a l area s , tell t he pa t ient to look 
toward you or the scope .4 0 

Sonetimes the patient ma y feel slightly unco mf ortab l e by the 
pressu:- e they \-Jill feel on th e g lobe and may report a certain 
soreness or dis c omfort. The patient must a l so m i ntain a steady 
fixation and be extremely coopera t ive ~·1h il e performins this 
procedure. The greatest problem fpr the doctor is intially 
vis u :=tlizing the position ol: t.:h e depressor . Al so , it i s not easy 
to gauge the amounts of applied pressure and it it is necessary 
to remembe r t ha t on ly sma ll a mounts o f pressu re a nd mov emen t is 
re qu ired f o r su ff i c i e nt ind e n ta t i o n . Scl e r a l de pr ess ion i s 
contra indicated if th e r e ha s been blunt trauma or if there is 
suspici o n o f ru ptur e d g l ob e .41 

s~l e ra l inde nta ti o n i s pa inless for t he patie nt and o ffe r s 
t he docto r a Hay t o exami ne t he ex tr eme pe r iphery of a pat i ent ' s 
r e t ina through r:~ovement for different v i eHS of t he same l es i on . 
\r.!i t h this technique , the doct or u i l l be bet t er able t o assess 
whether or not the lesion is exca vated or elevated . This, for 
example, will a l low one to differ entiate between a reinal break, 
\-lhose margins \-lill blan ch e Hith indentation, and a retinal 
hemorrhage, \.,hich remains constant in color and appearance even 
\olhen indented . The procedure \-Ji ll no t i n itiate or vorsen retina l 
breaks or detachments .42 

Clinical Importanc e o f Scleral I nd e nt a t i on 

Mnst doctor s r ealize that sc l e r a l ind entation is a valuabl e 
sl<ill in h e lping to diagnose and assess t he peripheral retina . 
The more optometris t s are equip ped a nd skilled to perform scleral 
d e press ion , th e better quality care ou r patients wi l l receive. 
s~ l era l indentation can offer a different perspe cti v e to th e 
retina vlhen there is a question of u rgency and / or emerge ncy or 
just a necessity to labe l a parti cu lar fi ndi ng . Scler a l 
depression allO\~s the retina to be vie1o1ed in profile, Hhich can 
be crucial in diagnosin~ the depth and character of a lesion . 
This proc et.hne i s co nvenient a nd inexpensive for t he doc t or and 
a ll o1.,s the doct or t o assess d i agnos tic data th a t may no t have 
been obtain ect , 

Thoro u gh periphera l examination should be made o f a pat ient 
who presents \vith a history o f r eti nal detachment, comp l aints of 
recent o nse t to flashes or floaters , a traumati?.: e d eye , or hi gh 
myopia , o r any pr ev iously documented lattic e degeneration, 
r etinoschisis , or retina l h0le . If opto l:lctrists u se di L:ttior:. 
t e ct,ni(]ues a nd indirect ophthalmoscopy on a rou t .in c b ::~sis , th e n 
i t just: ;_;oes to sho\·1 that scleral ir1den t ati.on should hecone the 
nex t s t ep in perip11eral r e tinal evaluation and do c tors shot t ld at 
lc:u;t c on l .i.nu e to keep th,;:1 ·1selves activ C! in ;->r<.Jct ici nt; tl ~e ir. 

t C:! ch ni q uc s . 

12 



4, ( . ' •• ( ,- ... 

*** Literature Cited *** 

1. Duane TD. The Retina/Glaucoma. Clinical Ophthalmology 1987; 
3: 14-18. 

2. Refer to #1 above . 

3. Betts W. Applied Ocular Pathology- Optometry 517, Peripheral 
Retina Dec 1990. 

4. Warwick R. Eugene Wolff's Anatomy of the Eye and Orbit. 1976; 
Seventh Edition. 

5. Messner L. Disorders of Peripheral Retina. AOSA Conference 
Lecture Jan 1992. 

6, Refer to #5 above. 

7. Kanski J. Clinical Ophthalmology. 1989; Second Edition: 260, 
Figure 9 .I. 

8. Miller R, Smith D. Retinal Detachment and the Indirect 
Ophthalmoscope. Rev of Opt Sept 1978: 35-38. 

9. Garston M. 10 Tips for a Better Peripheral Retinal 
Examination. Rev of Opt May 1990: 67 - 68, 

10. Refer to #3 above. 

11. Siegel D. Beyond BIO, The Goldmann Lens Can Make You a Better 
Diagnostician. Rev of Opt Jan 1990: 64-70. 

12, Cavallerno A, Gaston M, Semes L. How to Perform Scleral 
Indentation, Rev of Opt Nov 1986: 51 - 59. 

13. Barker F, Wing J. Ultra - Wide Field Focus Biomicroscopy with 
th e Volk Quadraspheric Lens. J of AOA 1990; 61 : 573-575. 

14, Walters, G. Technique of Scleral Ind entation. J of AOA July 
1982; 53, 1!7: 569-573. 

15. Friedberg M, Rapuano C. Wills Eye Hospital Office and 
Emergency Room Diagno s is and Treatment of Eye Disease. 19 90 ; 
Appendi x 1: 419. 

16. Re f er to #9 abov e . 

17. Refer to #15 abov e . 

18 . Nyman N, ReichL. Reve rsing Dilation: Will it Work 1n Yo ur 
Practice? Op t ome t ric Man ageme nt Dec 1991: 41. 

13 

........ -_;t.~ 



19. Kefer to #5 above. 

20. Asbury T, Vaughan D, Tabbara K. Retina and Intraocular 
Tumors. General Ophthalmol 1989; T\velfth Edition: 173-178. 

21. Refer to 1,t3 above. 

22. Refer to 1F5 above. 

23. Refer to :/120 above. 

24. Refer to :/120 above. 

25. Refer to 1f20 above. 

26. Refer to 11=5 above. 

27. Refer to :/1= 5 above, 

28. Cavallerno A, Garston M. Evaluating the Peripheral Retina. 
Rev of Opt May 1984: 61-72. 

29. Refer to :/1=5 above, 

30. Refer to 1/=5 above. 

31. Refer to :/1=4 above, 

32. Refer to :/128 above. 

33. Potter J. What to do About Flashes and Floaters? Rev of Opt 
April 1982: 64 - 71. 

34. Refer to :ft9 above. 

35. Refer to :/19 above. 

36. Refer to :/tll above. 

37. Cave ilerno A, Gutner R, ~.,Tong D. Fundus Biomicroscopy: A 
Comparison of Four Hethods. J of AOA: 388. 

38. Ref er to :/fl2 above. 

39. Ref er to :/fll+ above. 

40. Ref er to :/!12 above. 

41. Refe r t o ft12 abov e . 

42 . Refer to :/f:l 2 abov e . 

14 



Append ix A 



. ··.,, .:' .. ,: 

*** Results of Survey *** 

Thirty patients ranging from age thirt een to forty-seven, 
with an average age of twenty -s ix, were examined by the three 
techniques discussed in this paper. Eighteen males and t\-le lve 
females were evalua t ed. Each patient had a known peripheral 
retinal finding whether it was benign or abnormal, and all were 
considered systemically healthy. The patient was then asked to 
complete a questionnaire pertaining to each technique and 
therefore, subjective data Has obtained. The procedures ,.,ere as 
follows: Binocular Indirect Ophthalmoscopy, Goldmann Three­
mirror Lens, and Scleral Indentation. 

Question 1 
a.) Scleral Indentation ••• yes - 12 no- 18 
b.) Three - Mirror Fundus Lens ••• yes - 21 no-9 
c.) Binocular I ndirect Ophthalmoscopy ••• yes - 8 no- 22 

The patients that ans\-lered "yes" to a.) re ported that the 
feeling of "pressure" where there normally is no pressure was 
unusual and somewhat disturbing. None of the patients reported 
any "pain" was involved, just a preference for the procedure to 
be over with qu i ckly. 

The pa tients that answered "yes " to b.) recorded that the 
procedure was uncomfortable due to the ge l needed fo r corneal 
contact. Patients felt this was "me ssy " and " inconvenient ". 
Several patients felt that having to be seated at the 
biomicroscope was uncomfortable and t ha t it was difficult for 
them to remain ce ntrally f ixated . One patient not ed that he was 
nervous to have the doctor working so closely to his eye and 
disliked having t he lens directly on his cornea . 

The patients that answered "yes" t o c.) felt that the 
intensity of the light source was the main problem for feeling 
anxious and uncomfor table. Certain patients tended to shy away 
from th e brightness of the light and seemed very photosensitive. 

Ques ti on 2 
a ,) Sc l era l I ndentation .•• yes-5 no- 15 
b.) Three-Mirror Fundu s Lens ••• yes - 25 no-S 
c.) Binocular I ndirect Ophthalmoscopy .•• yes - 28 no-2 

Pati e nts reporting "yes " to a.) referr ed to th e side effec t s 
as "heavy" and "sore " eyelids but th e effects did not last very 
long, only a few minutes ( th ey also reported see ing th e residual 
li gh t s of the bi nocular indirect ophthalmoscopy). 

The patients that anS\-lereJ "yes" to b.) s t a t ed t hat the eye 
~~lt "sore" and "hurned". Patients r eport ed corneal distortion 
and blurring of ob j ects and that th ei r eyes f e lt " tired" and 
"fa ti gued". 

Patients th.:lt answered "yes " to c. ) noted the s pots and 
colors before th e i r eyes as being "bothersome " until th eir. 
eyes cou ld recover from th e bright intensity of the li gh t source . 
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Question 3 
a .) Scleral Indentation ... yes-28 no- 2 
b.) Three-Mirror Fundus Lens ... yes -0 no- 30 
c.) Binocular Indirect Ophthalmoscopy ••• yes-28 no-2 

Question 4 
All thirty patients preferred binocular indirect 

ophthalmoscopy alone, without scleral depression if given the 
choice. Answer c 

Question 5 
All thirty patients chose binocular indirect opthalmoscopy 

as the most "comfortable". Answer c 

Question 6 
All thirty patients chose Goldmann three-mirror lens 

evaluation as the most "uncomfortable". Answer b 

Question 7 
None of the patients reported to have experienced any side 

effects from the diagnostic dilating drops. 

Question 8 
27 out of 30 reported Most c 

a 
Least b 

3 out of 30 reported Most a 
c 

Least b 

The three patients that chose scleral indentation as the 
most tolerable procedure stated that it was due to not ever 
having to look directly at a light, th ey were always gazing away 
from the light source. 

Question 9 
All patients reported tha t they felt the procedures were 

explained and detailed for th em enough to understand the 
reasoning behind having such a procedure performed. All pati ents 
reported that their feelings of comfort and well-being were taken 
into account. 

Comments 
Some of th e additional comme nts Hritten by the patient s 

included statements like " I fe lt the proc e dure . ~vas going t o be 
Horse than what it Has " and that to us e techniques lik e scleral 
indentation and Goldmann thr ee -mirror Here more "beneficial than 
s trictl y binocular indir ect ophthalmoscopy " in their opinions. 

··~ .. 
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Patient Questionaire 

1 . Did you consider the procedure painful or uncomfortable? 

a.) Scleral Indentation ... yes or no 

b.) Three-Mirror Fundus Lens ... yes or no 

c.) Binocular Indirect Ophthalnoscopy ... yes or no 

If so; w·hy? 

2. Did you experience any side effects(ex. so r eness or dis ­
comf ort) that you relate to the procedure? 

a.) Scleral Indentation ... yes or no 

b.) Three-Mirror Fundus Lens ••. yes or no 

c.) Binocular Indirect Ophthalmoscopy ... yes or no 

If answered yes; specifically, what were they? 

3. Would you accept the procedure .as routine if the optometrist 
f elt it was necessary? 

a.) Scleral Indentation ... yes or no 

b.) Three - Mirror Fundus Lens ... yes or no 

c.) Binocular Indirect Ophthalmoscopy •.. yes or no 

4. Whi c h procedure did you prefe r ? a b c 

5. Wh i ch procedure was the most "comf ortable" ? a b c 

6. Which procedure was the most "uncomfortable"? a b c 

7. Di d you have any reactions to the dilation drops used? yes or 

8. Please list .in order which proc edure was the most tolerable ... 

Most ____________ __ Pr oc edures: a b c 

Least ---- ---

no 

9. Did you feel your comfort and well-being were taken in t o account 
by the optometrist as each procedure was performed? yes or no 

Comments: 


