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ABSTRACT

Background: Adie’s tonic pupil is a rare neuro-ophthalmological disorder which mostly presents in
young female patient. Adie’s tonic pupil is resulted from parasympathetic denervation of the ciliary
ganglion. It is characterized by a dilated pupil with decreased response to light but preserved
constriction response to accommodation, vermiform movements of the pupillary border, and
hypersensitivity to pharmacologic constricting agent.

Case Presentation: A case report of Adie’s tonic pupil in a young female patient. A 37-year-old
woman came with complaint of different size of her pupils, accidentally found while performing
medical check up. There were no signs of inflammation, blurred vision, or any other abnormality.
Ophthalmological examination obtained visual acuity 6/6 on both eyes. Anterior segment examination
revealed that left pupil was bigger than the fellow eye and reacted poorly to direct light stimulus. After
one drop of dilute pilocarpine 0.1% given to the affected eye, the pupil did constrict. There was no
abnormality found on the posterior segment.

Conclusion:The diagnose of Adie’'s tonic pupil was made through history taking, physical and

medical examination.
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BACKGROUND

Adie Tonic pupil is a rare neurological
disorder that causes one or both pupils
dilate abnormally with impaired response
to light. The disease is caused by
denervation of the post ganglionic
parasympathetic supply to the pupillary
sphincter and ciliary muscle. Adie’s tonic
pupil can be caused by ocular and orbital
mechanism after surgery, trauma, laser
procedures, infection, inflammation or
ischemia. This disorder usually occurs in
young women that involves mostly one
eye only. Fellow eye involvement usually
develops within  months or years
afterwards. Damage to the ciliary ganglion
or short ciliary nerve (post ganglionic
parasympathetic nerve injury) produces
tonic pupil, which is characterized by a
poor reaction to light, sectoral paralysis of
the iris sphincter, accommodative paresis,
denervation of cholinergic sensitivity, and
a strong pupillary response to tonic, near
vision, followed by slow dilation.**

Patients with pupillary tonic may have
accommodative symptoms or photophobia
but most of them complaint no symptoms
and the anisocoria may be noticed by the
family of friends.*> Anisocoria more than 1
mm with sectoral paralysis on the slit-lamp
examination is the specific sign of Adie’'s
tonic pupil. *”

The diagnosis can be confirmed by
clinical examination and topical
confirmation with a low dose topical
pilocarpine test. Clinical examination will
often show sectoral paresis of movement
of the iris sphincter or iris vermiform.
Topical pilocarpine 0.1% can constrict the
affected pupil, due to the super sensitivity
of cholinergic denervation. Normal pupils
usually will not constrict with a low-dose of
pilocarpine.The use of reading glasses
may be used to improve eye Vvision
problems. A low dose of pilocarpine can
be given to the affected pupil as well. ¢7

We reported the rare case of a young
woman with Adie’s Tonic pupil on the left
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eye. Establishing the diagnose of
unilateral mydriasis is needed to rule out
the other possible emergency causes.

CASE PRESENTATION

A 37-year-old female patient was
referred from the nearest hospital because
of a difference in pupil size of both eyes
while doing a routine medical checkup.
The patient did not complain any blurred
vision, pain or redness and no double
vision. No history of eye or head trauma
and no other systemic disorders.A tonic
pupil can be caused by local ocular or
orbital processes such as surgery, trauma,
laser procedure, infection (eg, herpes
zoster virus, herpes simplex virus, syphilis,
botulism), inflammation, or ischemia.

The vital signs were normal with
normal body posture. General neurologic
status showed no weakness and no
reduced nerve sensations in all four limbs
noted. Examination of the multiple cranial
nerves also showed no abnormalities.

Picture 1. A. More visible anisocoria in

bright light condition. B. Anisocoriain
dim light.

The ophthalmological status
examination revealed 6/6 visual acuity on
both eyes. Anterior segment examination
showed bigger left pupil size for about 5
mm with poorly pupillary reflex on light
stimulus. The anisocoria was bigger in
bright room condition. The left eye also
revealed of segmental paralysis on the iris
in slit lamp examination. Other parts of the
eye remained normal. The fellow eye
showed no abnormality.

Both Eye’s position and ocular
motilities were normal. Color vision and

contrast sensitivity examination showed
no impairment. The posterior segment of
both eyes remained normal.

The laboratory examination found no
abnormalities. A drop of 0.1% topical
pilocarpine was administered to the
affected eye and resulted in constriction of
the pupil.

Picture 2. A. Left eye picture before 0.1%
pilocarpine administration.B. Left eye

picture 1 hour after administration of
pilocarpine.

The patient was then diagnosed with
Adie’s tonic pupil based on physical and
medical examination. Regular follow up
with no specific treatment to monitor the
progressivity were applied to the patient.
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Picture 3. Normal nine gaze eye position
and ocular motility on both eyes

DISCUSSION

Anisocoria is the asymmetry of the
efferent signal to the iris muscles resulting
in a difference in the size of the two pupils,
which may be either a physiologic or
pathologic condition. Physiological
anisocoria is quite common as a normal
variant. Anisocoria of the same condition
in dim and bright light indicates that the
pupillary sphincter and dilator muscles are
functioning well. If the reflex and pupillary
dilation are symmetrical and consistent
between the eyes, it may be a
physiological anisocoria. Careful
examination of pupillary reaction to light
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and near stimuli, the difference in
anisocoria in light and dark, and attention
to distinctive associated signs and
symptoms facilitate differentiating the
abnormalities in pupil size and response to
stimuli. If the light reaction is poor in both
eyes but the near reaction is intact, the
patient has bilateral light-near dissociation
of the pupils. Argyll Robertson pupils are
small and irregular and are characterized
by light-near dissociation, variable iris
atrophy, and normal afferent visual
function. They are classically described
with neurosyphilis, and the lesion is within
the rostral midbrain and pretectal
oculomotor light reflex fibers on the dorsal
side of the Edinger-Westphal nucleus.
Anisocoria worse in bright light is an
abnormal condition. Abnormal dilated pupil
can result from paralysis of the oculomotor
nerve, Adie’s tonic pupil, pharmacological
mydriasis, angle closure glaucoma or
trauma. Careful slit-lamp biomicroscopy of
the iris should be performed in all patients
with anisocoria to exclude structural iris
abnormalities or damage. Abnormalities of
the iris are a common cause of anisocoria.
False-positive pharmacologic testing may
result in patients with  structural
abnormalities of the iris that prevent
dilation or constriction to pharmacologic
agents. In these cases, it may be
necessary to test the integrity of the pupil
dilation or constriction. The typical
presentation of the tonic pupil is isolated
anisocoria that is greater in light. Patients
often present with acute awareness of the
dilated pupil. The clinical features of tonic
pupil are Poor pupillary light reaction,
segmental palsy of the sphincter, Tonic
pupillary in near response with light-near
dissociation, Cholinergic super sensitivity
of the denervated muscles.>**°

Adie’'s tonic pupilis a neurological
condition of an unknown origin. The
pathophysiology of Adie’s tonic pupil is
damage to the ciliary ganglion. After
damage to the ciliary ganglion, aberrant

regeneration of fibers originally destined
for the ciliary body now innervate the iris
sphincter. A tonic pupil can be caused by
local ocular or orbital processes such as
surgery, trauma, laser procedure, infection
(e.g., herpes zoster virus, herpes simplex
virus, syphilis, botulism), inflammation, or
ischemia. With prevalence 2 cases per
1000 population, Cases of Adie’s tonic
pupils are mostly idiopathic, occur in
young women, and accompanied by
complaints of near vision disturbances,
photophobia, asymmetric pupils and often
complain of difficulty reading due to
accommodative paresis.**%*

Denervation of the iris sphincter is
particularly sensitive to low-dose of
parasympathomimetic agents such as
topical pilocarpine. With the tonic pupil,
the iris sphincter and ciliary muscles
become supersensitive to acetylcholine,
and thus when they are stimulated their
response is strong and tonic and their
relaxation is slow and sustained.
Pharmacologic testing with low-dose
pilocarpine (0.125%) may demonstrate
cholinergic super sensitivity in the tonic
pupil (more miotic response than the
fellow eye).>* The patient was later given
the topical 0.1% pilocarpine to rule out the
other possible causes. On the evaluation
after 60 minutes of topical pilocarpine
administration, the affected pupil did
constrict. It may be suggested that the
abnormality of the pupil is caused by
Adie’s tonic pupil. With the tonic pupil, the
iris sphincter and ciliary muscles become
supersensitive to acetylcholine, and thus
when they are stimulated their response is
strong and tonic and their relaxation is
slow and sustained. The diagnosis of a
tonic pupil can usually be made on clinical
grounds alone. Once the diagnosis of the
Adie’s tonic pupil is confirmed clinically
and/or pharmacologically, no
neuroimaging examination are required®*

This  disorder usually resolves
spontaneously within months of onset and
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currently there is no specific treatment for
Adie’s tonic pupil. The treatment of Adie’s
tonic pupil is usually reassurance alone.
Unequal bifocal reading aids or a
unilateral frosted bifocal segment may be
needed for patients with accommodative
paresis. The use of topical low-dose
pilocarpine has been suggested by some
clinician for Adie’s syndrome, but may
precipitate ciliary spasm, induce myopia,
cause browache, or worsen anisocoria
due to miosis.**

CONCLUSION

The diagnose of Adie’s tonic pupil was
established through  history taking,
physical and medical examination by
administration of a low dose topical
pilocarpine. Most cases require ho
treatment but regular follow up to monitor
the progressivity.
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