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ABSTRACT

Adie’s pupil is characterised by pupil dilatation, segmental iris palsy, light-near dissociation, and slow
re-dilatation. Most commonly, tonic pupils are unilateral and idiopathic, but can be caused by orbital disorders
and autonomic neuropathies. There are only a few case reports of tonic pupils in patients with Sjögren’s
syndrome, caused by an autoimmune ciliary ganglionitis. The authors report on two cases with bilateral tonic
pupils as the initial manifestation of primary Sjögren’s syndrome. Both patients presented with blurred vision,
bilateral tonic pupils, and sicca symptoms. The findings suggest that Sjögren’s syndrome should be considered
in patients presenting with bilateral Adie’s tonic pupils.
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INTRODUCTION

Adie’s tonic pupil is characterised by pupil dilatation,
segmental iris palsy, light-near dissociation, and slow
re-dilatation. It results from damage to the ciliary
ganglion, affecting the parasympathetic supply to the
iris and ciliary body. Re-innervation and up-regula-
tion of the post-synaptic receptors follows, a process
known as denervation supersensitivity, classically
demonstrated by pupillary constriction to very
dilute concentrations of pilocarpine (0.0625–0.1%).1

However, the preferred dilutions of pilocarpine used
in clinical practice include 0.1% and 0.125%, which are
easier to re-constitute at the bedside. Holmes-Adie
syndrome refers to tonic pupils associated with
tendon areflexia, thought to be due to loss of different
degrees of ciliary and spinal ganglia neurons.2 Most
cases of tonic pupils are unilateral and idiopathic.
Secondary causes include orbital tumours, inflamma-
tion, and trauma that affect the ciliary ganglion.
Systemic dysautonomia from Guillain-Barré syn-
drome, diabetic autonomic neuropathy, amyloidosis,
and hereditary neuropathies have also been reported
to cause tonic pupils.3 There are only few reports of
tonic pupils in patients with established Sjögren’s

syndrome and evidence of co-existing peripheral
neuropathy. The postulated mechanism of Adie’s
tonic pupil in Sjögren’s syndrome is via an auto-
immune ciliary ganglionitis.4 We report two cases of
bilateral tonic pupils as the initial manifestation of
primary Sjögren’s syndrome. In both cases, informed
consent to publish was obtained.

CASE REPORTS

Case 1

A 35-year-old Asian female presented with a 9-month
history of intermittent redness of both eyes and
blurring of near vision. On direct questioning, she
reported daily, persistent dry eyes and dry mouth. She
did not complain of other neurological, autonomic, or
systemic symptoms and had no significant medical
history. Both her parents had diabetes and hyperten-
sion. She was a non-smoker and did not consume
alcohol or take any medication.

Neuro-ophthalmological examination revealed
bilateral non-reactive pupils to direct light of 7 mm
each (Figure 1C, D). On convergence, the pupils
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constricted and demonstrated slow re-dilatation
(Figure 1E, F). After instillation of 0.1% pilocarpine,
both pupils reduced in size (5 mm OS; 4 mm OD;
Figure 1G, H). Slit-lamp examination revealed a small
left central lens opacity, representing an early cataract.
Best-corrected visual acuity was 6/6 OD and 6/9 OS.
Tear film break up time was abnormally rapid in
both eyes (2 seconds OD; 4 seconds OS), confirming
severely dry eyes. The rest of her general and neuro-
logical examination was normal, including reflexes
and sensation.

Laboratory investigations revealed an erythrocyte
sedimentation rate (ESR) of 19 and normal glucose,
rheumatoid factor (RF), and serum angiotensin-con-
verting enzyme (SACE) levels. Syphilis serology was
negative. Serum protein electrophoresis (SPEP)
showed a polyclonal gammopathy. Autoimmune

testing revealed positive anti-nuclear antibodies
(ANA) with a titre of 1:640 and positive antibodies
to Ro/SSA antigens (116.4 U/mL; reference range:
0–7 U/mL). Nerve conduction studies showed normal
motor and sensory studies. Sympathetic skin response
tested in both palms had normal amplitudes and
latencies. Her cerebral magnetic resonance imaging
(MRI) revealed a non-specific single T2 hyperinsten-
sity in the left cerebral hemisphere, and cerebrospinal
fluid (CSF) analysis was positive for oligoclonal bands
with a normal immunoglobulin G (IgG) index,
matched with serum oligoclonal bands. CSF chemis-
try, microbiology, virology, and cytology testing were
all negative.

She was assessed as having isolated bilateral tonic
pupils due to primary Sjögren’s syndrome and treated
symptomatically for dry eyes. Steroids were not

FIGURE 1 Images of pupils, Case 1. Bilateral dilated pupils (A, B) that are non-reactive to direct light (C, D), but constrict on
accommodation with slow re-dilatation suggesting tonicity (E, F), and their response to 0.1% pilocarpine demonstrating denervation
supersensitivity (G, H), consistent with bilateral Adie’s pupils.
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offered due to absence of clear benefit documented in
previous studies.

Case 2

A 45-year-old Asian female presented with a
1-month history of numbness of the left side of her
face and episodic blurring of vision. The episodes
lasted a few minutes and occurred frequently
throughout the day. She also complained of sicca
symptoms. She was known to suffer from hypothy-
roidism and was well controlled on thyroid replace-
ment therapy.

On examination, anisocoria was noted (5 mm OD
and 4 mm OS). Both pupils displayed light-near
dissociation with slow re-dilatation (Figure 2A–F).

After instillation of dilute pilocarpine (0.1%), both
pupils constricted (2.5 mm OU; Figure 2G, H).
Funduscopy was normal and best-corrected visual
acuity was 6/12 OD and 6/6 OS. Tear film break-up
time was abnormally rapid (2–3 seconds OU), con-
firming severely dry eyes. Further examination
revealed pain and light touch sensory loss in V1, 2,
and 3 distributions of the left trigeminal nerve with
associated reduced corneal sensation. She was hypor-
eflexic in her upper limbs and areflexic in her lower
limbs. The rest of her general and neurological
examination was normal.

Results of laboratory investigations included
normal ESR, glucose, SACE, and RF, with SPEP
showing a polyclonal gammopathy. Paraneoplastic
antibodies and syphilis serology were negative.
Autoimmune tests revealed positive ANA (titre

FIGURE 2 Images of pupils, Case 2. Bilateral dilated pupils (A, B) that are non-reactive to direct light (C, D), but constrict on
accommodation with slow re-dilatation suggesting tonicity (E, F), and their response to 0.1% pilocarpine demonstrating denervation
supersensitivity (G, H), consistent with bilateral Adie’s pupils.
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1:640), with positive antibodies to Ro/SSA antigens
(271 U/mL; reference range: 0–7 U/mL). Nerve con-
duction studies showed normal motor and sensory
studies. Blink reflex was absent on the left, confirming
the left trigeminal neuropathy. Sympathetic skin
responses were absent in both palms; however,
reliability of the test was obscured by excessive
interference. MRI of the brain and CSF results were
all normal.

We concluded that she had Holmes-Adie syndrome
and left trigeminal sensory neuropathy secondary to
primary Sjögren’s syndrome. She was given a 5-day
course of 30 mg daily intravenous immunoglobulin,
after which her left sided facial symptoms resolved
but pupils remained unchanged. She presented again
3 years later with recurrent sensory trigeminal neur-
opathy and persistence of features of the Holmes-
Adie syndrome. A course of intravenous steroids was
given without any measurable response.

DISCUSSION

Tonic pupils are considered an ocular manifestation of
dysautonomia, most likely due to degeneration of the
ciliary ganglion.4 The association of autonomic dys-
function and primary Sjögren’s syndrome has been
established in previous studies.5 Newton et al.’s 2012
study of 317 patients with primary Sjögren’s syn-
drome demonstrated a 55% prevalence of dysautono-
mia, predominantly orthostatic hypotension.5

However, very few cases of tonic pupils have been
reported in Sjögren’s syndrome.4,6–12

Our cases demonstrate bilateral tonic pupils as
the initial manifestation of Sjögren’s-associated auto-
nomic neuropathy/neuronopathy. Both patients were
diagnosed as having primary Sjögren’s syndrome
based on the revised international classification
criteria for Sjögren’s syndrome.13 They both had
sicca symptoms of dry eyes and mouth, reduced
tear film break up times, and positive serological
markers, fulfilling four of the six criteria, sufficient
for diagnosis.

Neuropathy is the most common neurological
complication of primary Sjögren’s syndrome, occur-
ring in 5–15% of cases with variable involvement of
sensory, motor, and autonomic fibres and ganglia.14,15

Vetrugno et al., Vermesch et al., and Waterschoot et al.
all presented cases of Sjögren’s syndrome with bilat-
eral tonic pupils and features of co-existent sensory
neuropathy.4,6,8 Tajima et al. described a similar case
with multiple mononeuritis.7 Goto et al. reported
bilateral tonic pupils in a patient with Sjögren’s
syndrome as part of a more extensive chronic auto-
nomic neuropathy, including bilateral Horner syn-
drome, orthostatic hypotension, abnormal
cardiovascular reflexes, and anihydrosis.10 In our
second case, the Holmes-Adie syndrome with left

sensory trigeminal neuropathy most likely reflects a
shared process of autoimmune ganglionitis affecting
sensory and autonomic ganglia in Sjögrens syndrome.

Case 1 had no clinical or electrophysiological
evidence of sensorimotor polyneuropathy. The pres-
ence of bilateral tonic pupils as the only manifestation
of neurological involvement in Sjögrens syndrome is
rare, with only one other report by Bachmeyer et al.11

As described, most cases of tonic pupils in Sjögrens
syndrome are bilateral; however, there have been two
reports of unilateral involvement.4,9

In patient 2, similar to previous cases,4,6,11 steroids
were ineffective in the treatment of Sjögren’s-asso-
ciated tonic pupils. The use of intravenous immuno-
globulin has been shown beneficial in patients with
Sjögren’s syndrome–associated neuropathy, particu-
larly sensorimotor neuropathy.16 In this case, intra-
venous immunoglobulin was administered, resulting
in improvement of her trigeminal neuropathy alone,
with no clinical change in the underlying autonomic
neuropathy. A previous case report using plasma
exchange also showed recovery of the patient’s
sensorimotor neuropathy, but Holmes-Adie syndrome
remained unchanged.11 Thus, effective treatment of
tonic pupils in Sjögren’s syndrome is yet to be
established and in patients with minimal or no
symptoms referable to the Adie’s pupil, intravenous
immunoglobulin (IVIG) is certainly excessive. In such
cases, it would therefore be more prudent to address
the Sjögren’s-related sicca symptoms and systemic
problems rather than the Adie’s pupil alone. Most
patients with tonic pupils do not require treatment,
unless symptomatic from accommodative impair-
ment. Such cases can be managed with topical low
dose pilocarpine or physostigmine.3

Bilateral Adie’s pupils, however, do provide an
early indicator for the emergence of Sjögren’s syn-
drome, and a high index of suspicion is warranted in
such a presentation.
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