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Pupillary examination is an important pari of
ocular examination as it often helps in
identifying problems which may be local or
may even involve central nervous system.

Anatom ic and physiologic consi-
derations

The size ofthe pupillary aperture is controlled
by two opposing smooth muscies the
pupillary constrictor muscle (innervated by
parasympathetic autonomic nerves) and the
dilator muscle (innervated by sympathetic
autonomic nerves). lris sphincter is much
strongerthan dilaior.

Assessment of pupillary size, shape and
function

Examination of pup I requires a rneticulous
history and a rigorous examjnation of pupil,
whlch mayoften need pharmacologic testing.

History:
Pat ents with oJpillary abnormaliries a.e
often not aware of their abnormalities as the
symptoms are often insignificani, in most of
the cases the spouse, friend or physician
brings it io notice. Often, old photographs are
required to identify the duration of illness. ln
Some cases sympioms are associated with
disturbance of pupil size and shape, like
photophobia, blurring or "unclear" vislon and
difficulty in light/dark adaptation or difficulty ln
adapting to change in accommodative effort.
Past history of pharmacologic use / misuse /
accident should also be asked for. Past
history oftrauma, surgery, infections (Herpes
etc) or migraine may point toward the cause
of pupillary abnormality.
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Slit lamp anterior segment examination:
Ciliary congestion with smatl pupil may be
due to intra-ocular inflammation

F gure ' Traumatlc mydriasis along with
hypheirra in a case oftrauma.

Figure 2: Transillurnination defects seen jn
retro illumination

This also provides information regarding
signs of trauma like, corneal abrasion, angle
recess'on. transillumination de'ects in iris,
sphincter tears, segmental defects and signs
of inflammation responsible for abnormal
pu pil.

Figure 3: Pupillary rough irregularity and
sphinctertears in case oftrauma.

Measurement of pupil size;
The pupil can be measured using pupil
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: . -::: :. srmple rulers in darkness,
- : - :^. oat ent is focusing for near.

then slowly dilates to original size, "pupillary
escape". This is more pronounced with a dim
ight. On shining light in one eye the pupil of
the other eye constricts, this is consensual
light response. This can be best assessed
us ng a bright llght source in one eye and
dimmer llght source in the contralateral eye
sh ned obliquely. The consensual reflex is 0.1
mm less than direct reflex.

Figure 7:Assessment of consensual reflex.

Near response:
The near triad consists of pupillary
constriction, accommodation and
convergence. To be tested in adequately
lighted room and the patient is asked to look
at ihe accommodative target.

Assessment of Pupillary dilatation:
Pupiis di ate after constriction due to Light or
near response, with sudden noise or pinching
the back. While assessing the dilation, note
"dilatation lag", which is seen commonly in
defective sympathetjc pathway. ln such
cases anisocorla is more at4-5 seconds after
constriction than 15 seconds post
constriction. Rarely such a phenomenon may
be seen in normai individuals.

Light near dissociation:
There is dissociation between ihe g.:
response and near stlrnulation. n aln'os: a

cases there is irnpa red pup I a r,,, .e s: : - r: :.
light $l^e'eas tr. '::r:-:: : -::'
st ru dl 01

|a|.,?|.:]:.1:..'.-:i..:':.:.:
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light and

- : =-'?nce of more than 0.4mm between the
:- es is abeled as anisocoria and needs

--:- lvalJation. Pl-ysiologic an socor a
. . : , -eer in 20oo oigeneral pooLlat:on.

' -. 5: Pupi lary size being measured

. : -c I gauges held c ose to the eye.

r::.tion to light:
: ,.-lu d be examined in dim quiet
.- ,-:ngs, dlstance fixation and ihere

r 'ri be an attempt to look for near or
,. : eye (this induces miosis). When the
, :rt is thrown in the eye being

- . -:: ior a few seconds. it is the direct
:'--.-:cn(Figure6).

: --: j Commonly available pupilgauge.

,:3ssment of d rect llqht reaction.

-. :' ret na and optlc nerve
::: :-:3rp intaly constrcls anC
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Argyll Robertson Pupils:
Here the pupils are very small, associated
with normal pupillary constriction for
accommodaiion, but poor response to light.
Thls was seen more often in the past and was
considered pathog nomon ic of neu rosyph ilis.

Testing for RAPD:
This can be demonstrated with alternate
cover of either eye, as described bY

Kestenbaum. ln cases with optic atrophy or
asymmetrical optic atrophy, alternate cover
of eyes reveal that on uncovering the normal
eye or on covering the normal eye the pupil of
abnormaleye dilates.

Table 1: Drugs used in pharmacologic testing

This is "l\,4arcus Gunn or Gunn phenomenon"
or "relative afferent pupillary defect". This can
also be tested with a swinging flash light test,
where the bright light accentuates the
oiferences in the pupillary response.

Pharmacologic testing of pupils:
There rnay be ind ividual variation in response
to the pharmacologically instilled drug (due to
squeez ng, tearing, cornea! penetration, and
lris color): hence if the condition is unilateral
ihen the drug should be instilled jn both eyes
so that the other eye acts as a control. When
the disease is bilateral, the drop should be
instilled in one eye so that the response can
be compared with the other eye.

for common pupillary disorders

Drug Purpose Dose Time Lighting l\,4easure

D lule piocarpine Supersens t vity

lesung

0.625% 30 nrin D m ight or

da ness

Change in pup I diametel

Piocarp ne Pharmaco ogic
pup lbLockage

2"i" 40mn Darkness Change ln pupil diameter

Coca ne S,,mpathei c

defect

10,. 60mn L ght Post -coca ne anisocoda

Hydroxyampheta-

mine

Detect post

ganglonic sym-
pathetic delect

50-60 mtn Lighl Abso ute dilat on OLl or

anlsocoria > 1mo] or

change in an socoria >1mm

Anisocoria;

Table 2: Common causes ofAnisocoria

More Anisocoria in Darkness

1 Sirnple (physiologic)

2 lnhibition of sympathetic pathway
a. Horner's Syndrome
b. Pharrnacologic (thymoxamine, dapiprazole)

3 Stimulation of sympathetic pathway
a. Tadpole pupils
b. lntermlttent dilatatlon caused by intermittent sympathetic hyperactivity
c. Pharmacologic (adrenergic, ocular decongestants, cocaine)

4 Pharmacologic stimulation of parasympathetic pathway (pilocarpine, serine,
methachollne, organophosphates etc)
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More Anisocoria in Light

Darnage to parasympathetic ouiflow to the iris sphincter muscle
a. Oculomotor nerve paresis
b. Tonic pupil syndromes (includ ng Adie's)
c. lntermittent dilatation of one pupil caused by inhibition of the

ParasymPathetic pathway

Trauma to iris sphincter

Acute glaucoma, siderosis

Pharmacologic inhibition of parasyrnpathetic pathway (atropine, scopotamine)
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-:.ner's syndrome;
: :?rsed bythe interruption ofsympathetic

:-:: i which causes the weakening of the
-::-.::cr muscle (drooping of eye lid and
:.:- d to rise) & the iris dilator is weakened
. - 3 pupil). The An socoria is more in dark,
.;:-e normal pupil dilates well and early.
- - :; 'ealures i,]clude ptos'< .nosis,
:--,:'osis (seen on y in central and
:-:::.glionic types of Horner's syndrome),
.. =.-er| enophtha mos, paradoxical
: -: ?.t' d latation at the tlme of ernotional
:' :.^ient due to denervation super-

sensitivlty, dilatation lag, depigmentation of
iris (seen in congenital Horner's).

The diagnosis of Horner's syndrome can be
made using cocaine test (as described in
table). Ciinically, it rnay be useful to
differentiate into central (first-order),
preganglionic (second-order) and post
gangllonic (third-order) variety. The actual
anisocoria in cases of Horner's syndrome
varies and may be affected by following
conditions

:4-== -: -er's Syndrome;
--: -: -:-: r-: to damage to the central-: ':- : : -:,r: always unilateral and is
:-:- :,::::.::: ,vth other neurological

:':ga.q o" c Horner's Syndrome:
-' : : i : .--:;- :'::cond order neuron in':':, i': .t-_:- cerv'ca reg'cn.--::-:'::::-:: .--,Crosis is in the half of
': a: 'a:a -::. :r.,,-:f,clavicle.Thecause
: _ : j:- :' ---:_: syndrome may be
- :- --_ . . -"- :':es\t. acc derl or

Case:

^'12 
year old boy, presented with history of

drooping right eye lid and absence of
sweating in right side of face and neck for 2
years.

Figure 8: A case of 12 yeat a c bo! r, ih .nlld
ptosis and right pup I sma er in3n ihe left.
Theanisocoria ncaeases n caaK

IE

-=: . 3 Varous conditions affecting the anisocoria of Horner's syndrome

.::: -E pupil size 2 Whether the lnjury s complete or not?

- r-.-:rq c circulation in the blood 4 Re- nnervation extent of the diator muscle

: : ' :' 'xat on of patient (distance or neao 6 Extent of denervation supersens iivity

n the brightness of amblent light
-:r s light source

8 Degree of a erlness or tiredness of the patient
at ihe time of examination
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oohrhalmic evalualion levealeo an;socoria

mlre in dark witn right pupil smaller than Ihe

left rfiqure 8), rest ol tf'e examination was

rrnrem-arkable. He was advised lvlRl Jpoer

thorax. CT brain and Ultrasound Abdomen

MRI upper thorax revealed a large rnass

Iesion (Figure 9)

Postganglionic Horner's Syndrome:
rne is se-en with involvemeni ol thiro order

neuron which travels "the Carotid plexus" and

enters tne orbit with nasocilliary nerve and

;ivides intotwo long ciliary nerves and supply

anterior segment of the eye and innervate the

lrls dilator muscle.

Pharmacologic causes of anisocoria:
Anisocoria could be caused by either
stimulation of irls sphincter or stimulation of

d Lator muscles of the eye' Cocaine'
or\ meLazol,ne, pl'enylephr'ne may dilate

ol'or o,t their elfect ls very rnild and Lhe

an,socoria wolld be mole evident in dark

Anisocoria more in light:
ln these cases the anisocoria is more in the

lioht. tnis siqnifies tne qrlaled or lhe larger

o"uorl is abnormal ard poorly constricls ir
response to bright light (Table 2 )'

Damage to parasympatheiic oulflow or

iris sohincter:
,..,nn 

"nrrn"t" 
,n lhis Pathway lrom the

brain to the iris can produce absolute/partial

Daralvsis of puplrlary colstriclor' wh;ch can

io.,,,i in dilat"d and no1-redciive pLrpir' The

ouorllarv constriclo' pa.alysrs r'lay be

associaied wllh ross of accon'nodat'on in

sorne cases.

Tonic PuPils:
Damaqe to crliary ganglio'l o'its roots may

L"a io ooor, liqht reaction Parests of

accommodation, cholinergic suPer
iensit,vity. stro'rg & tonrc near reaction and

slow re-di'atation this is termed as Tonic

pupil. ltcan be ofvarious types.

LocalTonic PuPil:
This rnav oe caused bY a variety of
inflammaiorv, infectious ano'nilllratlve
process of ciliary ganglion wl-ich nay be in

:solat,on or as part of sVSte rn u p'ocess

NeuroDathic Tonic PuPil:
usrallv a parl or qe"lera'lzed reuropathy
wl.rcn rnay irvo ve rtse c l.dry gangl;on or the

short ciliary nerves or both.

Fioue 9: lMRl thorax showirg a la'ge 4 '8 x 4'6

, i-4 a..ut" in right oarasp;ral a-ea 1D1-

D31, in the apical region close to trachea and

main vessels.

The patient,Jnderwent caro'othoracic
suroerv and the mass was histo-
oitrr"otoqicatry to,rnO as berign rerve shealh

iumor (Schwannoma) with cystic changes

ihe photographs of the same patient before

ano 
'after-sLlrgery show improvement ln

nrosis and deirease tn anisocoria (Figure

i or.

Fig--e -O Be'o-e (aoover and after

suroen oe o 4 ' tne rprovement ln

,nid""r"rt" n anlsocorla is evldent

chest
ptosis
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-.lmes-Adie (Adie's) Syndrome:
' :--srsts of unilateral or bilateral tonically
i. :'J pupils developirg in otherwise
-::'.\t/ peTsons. Thls is more common aS a

-- z::ra disease in females between the
::: ;.oup of 20 to 50 years. The tonic pupils
- :- oe associated with Areflexia or
-, : --efl exia of deep tendon reflexes.

::::rts may comPlain of Photophobia,
: --:i near vision, enlarged pupil and
-:.:ache. ln most patients, accommodatjve
: :-:-i s resolves over a few days to months.
- ':,,, patients, aberrant regeneration wiihin
: :., rnuscle- accommodative paresis that
-:. lersist untjl presbyopia develops and
r - -ishes the symptoms. Segmental
. : -:'ect on or 'vermllliform" movements are
- : -.:-.red in all forms of tonic pupll which is a
,-: :a d agnostic observation. Almost every
-: =s pupil that has any reactlon to light
:,:: .assuchsegrrentalpasyofsphlncter.

' :- : -rre accommodative paresis sels and
:'=:::a pupil gradually become srnalle., the
:,: a-\'light reaction may even weaken,
:::: :endon reflexes tend to become
' : =.:- -gly hypo.eflexic a1d there is':-::-:r ior patients with unilatera{ Adie's
: -:-: -e io develop a tonic pupil in opposite

= : .,, :- :.re. The diagnosis is made with the
.:: :' :.aTmacoogical tesi with 0.1ol"

obscure. Pharmacologic and pathologic
studies ind cate ciliary ganglion, short-ciliary
nerves. or both as the locaiion of lesion.

A 48 year o d male presented with difficulty in
reading and opening the left eye in light for 20
days. On examlnation, Left pupil was larger
than the rlght. The anisocora increased in
bright light and decreased in dark. On asking
the patient to read continuously for 5 minutes,
his symptoms improved and also the
anisocoria decreased. Vermilliform
movements of pupilwere also noted.

Diagnosis of Adie's pupil was made and
advised asymmetric near glasses and
photochromatic glasses for distance.

Damageto iris sphincier:
Blunt trauma to the eyes may result in tears in
the ir s sphincter which may lead to dilated
pupil. ln such cases other tell-tale signs of
trauma lke Vossius ring, traumatic cataract,
choroida rupture. comrnoiio retinae, relinal
hemorrhages, angle recesslon etc may be
seen.

Pharmacologic blockade
(parasympatholytics):
The mydriasis due to drugs is extreme
(usually >8mm) and may respond poorly to
1 % pilocarpine solution.

+ + * + + * * + * + * {. +,b + + * + + + * + + +!- + rF +F * -lF * rF n{r

Few Facts

. t tL lttl'trs has rectangtrlar pupils.

\ [r,.,/rri tocs lika the srent of estrogen, lrcncc, zoontrrr

;tt bitten bq mosq toes more often than nren dtt.

)pathY
or the

f i,crs,lr cortld grozu 600 cotnplete eyeltsht's itt t Iift tirttt.
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