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a b s t r a c t
A mydriatic pupil has been infrequently reported as a manifestation of giant cell arteritis. We report a patient
with acute, evolving pupil dilation who was diagnosed with biopsy-proven giant cell arteritis. We document
the time course for the development of pupillary near-light dissociation and denervation hypersensitivity.
We discuss the possible mechanisms leading to mydriasis, including 1) parasympathetic dysfunction due to
ischemia of the ciliary ganglion and post-ganglionic parasympathetic ﬁbers and 2) direct iris ischemia.
Repeated episodes of pupil dilation in this patient suggested ongoing microvascular insufﬁciency.
© 2009 Elsevier B.V. All rights reserved.

1. Introduction
Anisocoria which accompanies giant cell arteritis (GCA) is usually
due to pupil-involving third nerve ischemia [1]. We report the rare
occurrence of GCA-related anisocoria without motility deﬁcits,
presumably due to microvascular ischemia of either the ciliary
ganglion and post-ganglionic parasympathetic ﬁbers or the iris
sphincter itself [2–7]. Multiple recurrences of the patient's dilated
pupil suggested ongoing microvascular insufﬁciency.
2. Case report
An 84-year-old man presented after a ﬁve minute episode of
transient right monocular blurred vision. He had a history of diabetes,
hyperlipidemia, dermatomyositis, and polymyalgia rheumatica, for
which he took low-dose oral prednisone. He reported one month of
mild headaches with temporal throbbing. He had episodes of jaw
claudication, but denied myalgias, fevers, or fatigue.
Examination revealed right pupil dilatation, which was not present
on recent photographs. The right pupil was 5 mm in dark, reacting to
4.5 mm in light and at near (Fig. 1, panel A). The left pupil was 4 mm in
dark, reacting to 3 mm in light and at near. Slit lamp examination
revealed segmental paralysis of the right pupil and loss of pupillary
ruff. Thirty minutes after instilling 0.125% pilocarpine there was no
change in the size of the right pupil (examined in darkness). Visual
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acuity and ﬁelds were full. The optic discs were ﬂat, without pallor. No
choroidal ischemia was noted, although ﬂuoroscein angiography was
not performed. Ocular motility was full. There was no ptosis or
evidence of aberrant regeneration of the third nerve. Applanation
ocular tension was 16 mm Hg OD and 15 mm Hg OS. The remainder of
the neurological examination was normal.
The Westergren erythrocyte sedimentation rate (ESR) was 85 mm/h,
which had been 35 mm/h two months earlier. The C-reactive protein
was 7.8 mg/dL. Brain MRI was normal.
Empiric treatment with high-dose intravenous steroids was
initiated. Bilateral temporal artery biopsy revealed giant cell arteritis
(Fig. 1, panel B). He was placed on oral prednisone 60 mg daily.
Ten days after the initial presentation, the patient developed isolated,
acute increased right pupil dilation (Fig. 1, panel A). The right pupil was
7 mm in dark, reacting sluggishly to 6.5 mm in light and near. The left
pupil was 4 mm in dark, reacting briskly to 3 mm in light and near. With
dilute pilocarpine, the dilated right pupil slightly constricted to 6 mm in
darkness. Again visual acuity, ﬁelds, disc appearance, ocular motility, and
lid position were normal. The change in the pupil exam raised concern
for ongoing vascular inﬂammation and ischemia. Despite an improved
ESR (27 mm/h) and CRP (0.6 mg/dL), the dose of oral prednisone was
raised to 80 mg daily. Shortly thereafter, he experienced a brief episode
of amaurosis in his left eye.
One month after the initial presentation, the patient demonstrated
constriction of the larger right pupil to dilute pilocarpine, with
reversal of anisocoria. In addition, the left pupil had become slightly
larger with a small segment of poor reaction temporally. Slit lamp
examination did not reveal iris transillumination. On a weaning dose
of prednisone, he continued to have rare transient episodes of right
pupil dilation upon awakening.
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Fig. 1. Evolution of tonic pupil due to giant cell arteritis. Panel A: pupil examination in light and after 0.125% pilocarpine at presentation, after 10 days, and after 4 months. Pilocarpine
was instilled in the right eye only at presentation and after 10 days; it was instilled in both eyes at 4 months. Panel B: left, marked inﬂammation of the vessel wall with granuloma
formation (black arrow, hematoxylin and eosin stain, 10x); right, disruption of internal elastic lamina (white arrow, elastin stain, 10x).

Four months after presentation, there was even greater response to
dilute pilocarpine (Fig. 1, panel A). In light, the pupils were 4.5 mm OD
and 4 mm OS. With near effort, each pupil constricted by
approximately 0.5 mm. After instilling a drop of dilute pilocarpine in
each eye, the pupils both constricted to 1.5 mm.
3. Discussion
The pupil dilation that occurred in this case of biopsy-proven GCA
was likely due to parasympathetic dysfunction from ciliary ganglion
ischemia or less likely direct iris ischemia. Isolated pupil dilation, as
occurs with a tonic pupil, is usually a benign condition; in this case,
however, the patient's advanced age and his associated transient blurred
vision, headaches, and jaw claudication raised concern for a systemic
illness. Pupil dilation in GCA is commonly due to preganglionic third
nerve involvement, but that mechanism was unlikely in this case given
the absence of other signs of third nerve dysfunction. Ocular ischemia
could cause a dilated, nonreactive pupil, but would be associated with
conjunctival injection and hypotony, which were absent (1). Furthermore, choroidal ischemia was not observed (although ﬂuoroscein
angiography was not performed). Direct iris ischemia was one potential
explanation for this patient's mydriasis, and could account for the absent
response to dilute pilocarpine within the ﬁrst ten days [7]. However, the
absence of iris transillumination defects makes this explanation less
likely. Furthermore, an ischemic iris would not be expected to show the
near-light dissociation that was observed by four months.
We considered the most likely cause of pupil dilation to be
disrupted parasympathetic innervation from isolated ciliary ganglion
ischemia. The initial pupil responses to near and to dilute pilocarpine
were minimal, suggesting that denervation hypersensitivity and
aberrant regeneration had not yet occurred. The pupil dilation that
occurred 10 days later was likely due to ongoing or recurrent ischemia
to the ciliary ganglion. By 1 month, denervation hypersensitivity had
occurred in the right pupil, as evidenced by the response to dilute
pilocarpine testing.
Supersensitivity testing of the iris sphincter to dilute pilocarpine is
often difﬁcult to interpret, and testing both eyes at the onset may have
provided additional information by allowing a direct control for
comparison. Even in normal individuals, the iris sphincter has been
shown to react to dilute pilocarpine in select cases, presumably from

substantive drug penetration across the cornea. In our patient the
pupillary responses in both eyes may have been abnormal, further
complicating the interpretation of pilocarpine testing, and limiting the
utility of the fellow eye's responses as a negative control. Nonetheless,
it may have been valuable to follow dilute pilocarpine testing with
concentrated pilocarpine testing to further evaluate the possibility of
direct iris injury.
Tonic pupil is a rare complication of GCA, presumably because the
anastomotic blood supply to the ciliary ganglion reduces its vulnerability
to ischemia [8]. The pathophysiology of GCA is penetrating immunemediated inﬂammation of the arterial wall, leading to destruction of
elastic lamina and intimal layer hyperplasia with luminal occlusion. This
occurs predominantly in large and medium caliber extracranial vessels,
presumably following antigen recognition by adventitial T cells [9]. The
normal ciliary ganglion blood supply has been shown to arise from up to
four arteries (the posterior lateral ciliary and lateral muscular arteries,
followed by the ophthalmic and central retinal arteries); these contain
elastic lamina and are therefore susceptible in GCA [8,10].
Our patient highlights the importance of recognizing a mydriatic
pupil as an early manifestation of GCA.
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