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SUMMARY

Introduction Adie’s (tonic) pupil is a neuro-ophthalmological disorder characterized by a tonically dilated
pupil, which is unresponsive to light. It is caused by damage to postganglionic fibers of the parasympa-
thetic innervation of the eye, usually by a viral or bacterial infection. Adie’s syndrome includes diminished
deep tendon reflexes.

Outline of Cases We report data of a 59-year-old female with unequal pupil sizes. She complained of
blurred vision and headache mainly while reading. She had a 35-year history of hepatitis B and liver
cirrhosis. On exam, left pupil was mydriatic and there was no response to light and at slit lamp we saw
segments of the sphincter constrict. We performed 0.125% pilocarpine test and there was a remarkable
reduction of size in the left pupil. The second case is a 55-year-old female who was referred to the Uni-
versity Eye Clinic because of a headache and mydriatic left pupil. She had diabetes mellitus type 2, as
well as hepatitis A virus 20 years earlier. On exam, the left pupil was mydriatic, with no response to light.
Test with diluted pilocarpine was positive. Neurological examinations revealed no abnormality in either
case so we excluded Adie’s syndrome.

Conclusion Adie’s tonic pupil is benign neuro-ophthalmological disorder of unknown etiology. Most
patients commonly present no symptoms and anisocoria is noticed accidentally. Although the etiology
is unknown, there are some conditions that cause tonic pupil. It may be a part of a syndrome in which

tonic pupil is associated with absent deep tendon reflexes.
Keywords: Adie’s tonic pupil; viral hepatitis; Adie’s syndrome

INTRODUCTION

Adie’s tonic pupil, also known as Holmes-
Adie’s tonic pupil, is a neuro-ophthalmologi-
cal disorder characterized by tonically dilated
pupil, which is unresponsive to light and is
moderately responsive to accommodation [1].
It is caused by damage to postganglionic fib-
ers of the parasympathetic innervation of the
eye, usually by a viral or bacterial infection
which causes inflammation, and affects the
pupil of the eye and the autonomic nervous
system. Adie’s tonic pupil is typically unilat-
eral at first and is found most often in young
women [2, 3]. Diagnostic features of a tonic
pupil are pupillary light-near dissociation and
slow redilatation after near effort. Slit-lamp
evaluation reveals sectorial vermiform move-
ments which represent sectorial pupillary pa-
ralysis [3]. Adie’s syndrome has other features
including diminishing deep tendon reflexes in
nearly 90% of patients. Most often, knee or an-
kle jerks are involved, but occasionally arm re-
flexes are also depressed [2]. The eye and reflex
symptoms may not appear at the same time.
People with Adie’s syndrome may also sweat
excessively, sometimes only on one side of the
body. The combination of these three symp-
toms — abnormal pupil size, loss of deep ten-
don reflexes and excessive sweating - is usually
called Ross’s syndrome, although some doctors
will still diagnose the condition as a variant of

Adie’s syndrome [4]. The prevalence of Adie’s
pupil is about two cases per 1,000 population.
Although patients of all ages are affected, the
mean age is 32 years, and there is a female pre-
dominance (2.6:1) for the idiopathic variety
(Adie’s tonic pupil) [5]. Trauma is the most
common cause of a tonic pupil. Other causes
associated with tonic pupils include viral ill-
ness, diabetes, syphilis and giant cell arteritis.
When the etiology cannot be identified, par-
ticularly in young females, the condition is
termed Adie’s tonic pupil [6].

CASE REPORTS
Case 1

We present data of a 59-year-old Caucasian
female who was referred to the University Eye
Clinic, Clinical Center of Serbia, with unequal
pupil sizes. This finding was detected during
routine ophthalmological examination. She
complained of blurred vision and headaches,
mainly manifested while reading. She had a
35-year history of chronic hepatitis B and sub-
sequent liver cirrhosis, developed after blood
transfusion. No other positive findings for
local or systemic inflammation or any other
disease were found. No anamnesis of recent or
old traumas, or complaints of any kind. Fam-
ily eye or systemic disorders anamneses were

Correspondence to:

Jelena KARADZIC

Clinic for Eye Diseases
Clinical Centre of Serbia
Pasterova 2, 11000 Belgrade
Serbia
bkjelena@gmail.com



452

Karadzic J. et al. Unilateral Adie’s Tonic Pupil and Viral Hepatitis — Report of Two Cases

b o

1
/

R

Wik

Figure 1. Slit lamp photography of right (a) and left eye (b); left pupil is mydriatic and round in shape

Figure 2. A 59-year-old female presenting with asymmetric pupils

Figure 3. Photograph taken after pilocarpine 0.125% test: a signifi-
cant response in the left pupil with remarkable reduction of its size,
while the normal, right pupil does not constrict with this dilute dose
of pilocarpine

negative. Patient underwent complete ophthalmological
and neuro-ophthalmological examination at baseline in-
cluding medical history, visual acuity assessment (meas-
ured by Snellen chart), applanation tonometry, slit lamp
examination, indirect ophthalmoscopy with 90D lens,
optical coherence tomography, fundus photography and
immunological and biochemical investigation. Admission
visual acuity on both eyes was 1.0 and intraocular pressure
was within range. In the neurological examination, left
pupil was mydriatic (of about 5 mm) and round in shape
and the right pupil was midsize (3.5 mm) (Figures 1 and
2). There was no response to light in the left pupil. At slit
lamp, we saw segments of the sphincter constrict (vermi-
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form movements). No abnormalities in the eye movement
as well as during fundus examination were detected. In
the examination of near reflex, the size of the left pupil re-
duced slowly but not completely. The results of perimetry
and visual acuity examination were normal. In the 0.125%
pilocarpine test there was a significant response in the left
pupil with remarkable reduction of its size to about 3 mm
after about 20 minutes (Figure 3), while the normal pupil
did not constrict with this dilute dose of pilocarpine. The
positivity of pilocarpine test confirmed the diagnosis of
Adie’s tonic pupil. Neurologic and internist consultations
were obtained. Tumor, actual infection, ischemic disease,
trauma and mechanical compression were excluded. Neu-
rological examinations revealed no abnormality. Deep ten-
don reflexes were normal in all extremities. Cell count,
sedimentation rate and routine blood chemistries were
normal. Brain magnetic resonance imaging and angiog-
raphy showed no abnormality.

Case 2

The second case we present is a 55-year-old Caucasian
female who was referred to University Eye Clinic, Clinical
Center of Serbia, because of headaches that occurred while
reading and because of unequal pupil size for about 10
months. She had had transient unilateral mydriasis a few
weeks before the anisocoria become persistent. She had a
history of hepatitis A virus 20 years ago, and she had been
diagnosed diabetes mellitus type 2 six months previosly.
There was no anamnesis of recent or old trauma. On the
examination, her left pupil was mydriatic (of about 6 mm),
round in shape and sluggishly reactive to light, while the
right pupil was midsize (3.5 mm), reactive to light. At slit
lamp, we saw segments of the sphincter constrict (ver-
miform movements) in the left pupil. No abnormalities
were detected in her visual acuity, extraocular movement
or fundoscopic exam. There was no sign of diabetic retin-
opathy. Perimetry was normal. In the 0.125% pilocarpine
test there was a significant response in the left pupil with
remarkable reduction of its size to about 3 mm after about
20 minutes, while the normal pupil did not constrict with
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this dilute dose of pilocarpine. Neurologic and internist
consultation was obtained. Neurological examinations re-
vealed no abnormality. Deep tendon reflexes were normal
in all extremities. Internist examination revealed regulated
diabetes mellitus type 2 with an oral antiglycemic and hy-
pertension.

DISCUSSION

Adie’s tonic pupil is a neuro-ophthalmological disorder of
unknown etiology. Seventy percent of patients are female.
The pupillary condition is unilateral in 80% of cases [2, 3].
In Adie’s pupil, denervation of postganglionic parasympa-
thetic fibers occurs, leading to a supersensitive response
to weak cholinergic agonists (e.g. pilocarpine, 0.125%).
Sometimes it may be a part of the Holmes-Adie’s syn-
drome, in which tonic pupil is associated with absent or
reduced deep tendon reflexes [7]. Any damage to post-
ganglionic parasympathetic fibers can lead to manifesta-
tions of Adie’s pupil [8]. The most common causes are
idiopathic, but also orbital trauma or infection, herpes
zoster infection, viral hepatitis, autonomic neuropathies,
Guillain-Barré syndrome, inflammation, autoantibodies,
dysautonomia (as in Harlequin and Ross syndrome) or
ischemia can lead to this disorder [8, 9]. Tumors, actual in-
fection, ischemic disease, trauma or mechanical compres-
sion which can damage the ciliary ganglion, were excluded
in our patients. Since no other cause of Adie’s pupil had
been found, it is a logical hypothesis that the neurological
abnormalities including damage of postganglionic para-
sympathetic nerves are connected with pathomechanism
characteristic features in viral hepatitis. [10]. Symptoms of
Adie’s tonic pupil are accommodative symptoms or pho-
tophobia, but they just as often have no symptoms and
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JepHocTpaHa AamjeBa TOHMUYHA 3eHMLA U BUPYCHU XENaTUTMC — NPUKa3

ABa 6onecHuKa
Jenena Kapayvh',[Hatanuja Jakosuh'2, rop Kosauesuh'2

'KnnHuka 3a oyHe 6onect, KnuHuukm uentap Cp6buje, beorpag, Cpbuja;

2YHusep3utet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja

KPATAK CAZAPXKAJ

YBop AavjeBa TOHMYHA 3eHULa je HeypoodTarMOOoLWKo 060-
Jberbe Koje Cce OANNKyje TOHNYHOM ANNaTUPAHOM 3€HULIOM.
HacTaje kao nocnepuua owreherwa NOCTraHIMUjCKMX BNaka-
Ha napacumnaTyKe VHepBaLyje oka, 0GMYHO BUPYCHOM WA
6akTepujckom MHbEeKLMjoM. YecTo je yapy»KeHo ca rybutkom
y6oKuX TeTUBHUX pednekca, U Taga roBopumMo y AnjeBom
(Adie) cungpomy.

Mpwuka3u 6onecHuka XKeHa ctapa 59 roguHa jasuna ce y Knu-
HUKY 3a o4He 6onecty KnuHuukor ueHTpa Cpbuje 360r cny-
YajHO OTKPMBEHE LUMPOKE JIEBe 3eHNLE, KOja joj Huje cTBapana
npo6neme ¢ Buaom. bonecHuua je 6onosana of xenatuTuca
b v unpose jetpe. KnuHnYKM je youeHa gunatrpaHa 3eHmLa
Ha JIeBOM OKY, KOja je BeOMa TPOMO pearoBasia Ha CBeTNOCT,
a Ha BUOMIMKPOCKOMY 3aMna)eHa je CerMeHTHa KOHCTPUKLIMja
py6a 3eHuue. [lobujeH je NO3UTUBaAH NNOKaPMUHCKN TECT C

MpumrbeH « Received: 20/05/2014
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MUIOKapMNUHOM y KOHLeHTpauuju og 0,125%. ipyra 6onecHu-
La, ctapa 55 roaunHa, ynyheHa je Ha KnuHuKy 3a ouHe 6onectu
360r BULLEMECEYHMX [1aBOO0/ba U HejeiHaKe LWVPYHE 3eHNLE.
AHaMHeCTUYKM je pobujeH noaaTak o de NOVo OTKPUBEHO] Lue-
hepHoj 6onecTn 1 0 NpenexkaHOM XenaTuTrcy A fiBafeceT roau-
Ha paHuje. KnMH1YKK je youeHa NpoLUMpeHa, TPOMO peakTuBHa
NeBa 3eHnLa Koja je No31TMBHO ofpearoBana Ha TecT ca pas-
6nakeHM nNUnoKapnuHom. Heyponoluku Hanas je y oba cny-
yaja 6110 HOpManaH, YMe CMO UCKIbYUVIU ALKjEB CUHAPOM.
3akrbyuak AavjeBa TOHMYHA 3eHMLA je HeypPOoOopTaNMOJIOLKO
obosbetbe Herno3Harte eTrosnoryje Koje ce Yeluhe jaBrba KOg Xe-
Ha cpefmbe XMNBOTHe [o6u, a Kof 80% 6onecHviKa je Ha jeAHOM
OKy. YecTo je yapy»eHo ca rybutkom fy60KUX TETUBHUX pe-
dnekca, Kapga roBopymo y AarjeBoM CUHAPOMY.

KrbyuHe peun: TOHMYHA 3€HMLQ; BUPYCHM XenaTuTue; Aanjes
CYHAPOM
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