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Holmes-Adie pupil in a patient with hemicrania

A spectrum of a multifocal autonomic dysfunction ?
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Pupila de Holmes-Adic em uma paciente com hemicrania: um espectro de uma disfunção autonômica multifocal ?
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The Holmes-Adie pupil (HAP) consists of unilateral 
or bilateral tonic pupils of unknown origin. When asso-
ciated with arreflexia of lower limbs it is called Homes-
Adie’s syndrome (HAS)1. The trigeminal autonomic cepha-
lalgias (TAC) comprise cluster headache, paroxysmal hemi-
crania and short lasting unilateral neuralgiform headache 
attacks with conjunctival injection and tearing. Recently, 
the Headache Classification Subcommittee of the Interna-
tional Headache Society classified Hemicrania Continua in 
the 4th group of headaches (Other primary headaches), al-
though it shares features common to the others TAC’s2.

We report a case of a young female patient with a 
new and recently diagnosed hemicrania headache asso-
ciated with HAP.

CASE
A 23-year-old woman complained of a severe, strictly unilat-

eral, fronto-orbital, non throbbing headache on the left side of 
associated with episodes of lacrimation, nasal congestion, con-
junctival hyperemia and rhinorrhoea. At the moment of the first 
evaluation she had experienced continuous pain for 12 days. She 
graded the pain 8 in the visual-analogic scale (VAS). She had no 
other complaints at that point and denied previous head trauma.

Neurological examination showed anisocoria with the right 
pupil midriatic and non responsive to either direct or consen-
sual light stimulation. On prolonged convergence effort howev-
er, there was slow pupilary constriction on the right eye. Upon 
returning gaze to distance, there was slow and tonic redilation. 
Extra ocular movements were normal and there was no ptosis. 
Slit lamp examination was normal except for some segmental 
palsy of the right iris sphincter. Vermiform contractions of the 
right iris could be observed under magnification after intense 
light stimulation of the right eye. Her left eye examination was 
normal. Her fundus examination and intraocular pressure mea-
surements were normal on both sides. One drop of dilute (0.1%) 
pilocarpine lead to strong contraction of the right pupil only. 
Holmes-Adie pupil was diagnosed in the right eye. Her deep ten-
don reflexes were normal.

Neuroimage (contrast enhanced computerized tomography 

scan and brain magnetic resonance), cerebrospinal fluid, labora-

tory tests for syphilis, hemosedimentation rate, C reactive pro-

tein, total blood count, blood electrolytes, renal and liver func-

tion tests were normal. 

Indomethacin was started at 25mg bid and later titrated to 

25mg tid in 48hs. After 3 days, the patient noticed great relief 

of symptoms (VAS=2) and one week later the pain was finally 

controlled (VAS=0). 

Search for possible asymptomatic autonomic nervous sys-

tem disorders including EKG with RR interval measurement, 

blood pressure response to Valsalva maneuver, tilt test with 

catecholamine dosing and sympathetic skin response resulted 

negative.

The patient signed an inform consent for this publication.

DISCUSSION

HAP is usually a benign and idiopathic condition1. De-
nervation super-sensitivity of the iris muscles from le-
sion of the postganglionic parasympathetic pathways is 
thought to be the imputed mechanism of such disorder3. 
Rarely it may be secondary to the remote effects of ma-
lignancy, primary Sjögren syndrome and temporal arte-
ritis4-6. In this patient, there were no findings to support 
these conditions, nor primary ophthalmologic diseases, 
such as open angle glaucoma or uveitis that potentially 
could have explain her headache and pupillary changes. 

HAS may be associated with diffuse or localized au-
tonomic disturbances7. Many case series have described 
patients with HAS and a range of autonomic disturbances 
including orthostatic hypotension, focal and generalized 
hypohydrosis, impaired cardiovascular reflexes and chron-
ic diarrhea. The cause of these associations is often not 
very evident, and it is thought to represent a diffuse or 
patchy dysfunction of the autonomic nervous system.

Classification of headache in this patient using the HIS 
criteria was not entirely possible at that time. Although 
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the pattern of her headache was continuous, the diagno-
sis of hemicrania continua requires the pain to exist for 
at least three months8. Since the diagnosis of her head-
ache was made promptly and responded completely to 
indomethacin, we prefer to call it possible hemicrania 
continua.

The pathophysiology of trigeminal autonomic cepha-
lalgias involves the activation of the trigemino-cervical 
complex9. The HAP is classically explained by the degener-
ation of the geniculate ganglion, which is part of the para-
sympathetic inervation of the pupils. The outputs from 
the trigeminal parasympathetic reflex (TPR) also run close 
to the geniculate ganglion, although not connecting to it. 
Hence, lesions near the geniculate ganglion could explain 
the appearance of the HAP and disruption of the TPR on 
the same side, possibly causing autonomic symptoms in 
the upper face on the same side of the HAP. In this case, 
since the pupillary findings occurred contralateral to the 
headache, a localized lesion is less likely to explain all 
the findings. In fact, they speak for the role of a patchy or 
multifocal autonomic dysfunction. 

Some reports of the association between migraine and 
HAP were published elsewhere10,11. To our knowledge, this 
is the first case report of HAP associated with a recent 

onset hemicrania. This report highlights a possible shared 
pathophysiology between these two disorders character-
ized by localized autonomic dysfunction and their pos-
sible explanations. 
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