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Abstract
Background Vertebrobasilar insufficiency (VBI) after rotation or hyperextension of the neck during otherwise routine
activities is uncommon “hairdresser syndrome” (HDS). We report three such cases presenting with neuro-ophthalmic
complaints (Horner syndrome, ophthalmoplegia, and transient vision loss).
Methods A retrospective review was performed of the electronic health records of three patients seen in the neuro-
ophthalmology clinic of Houston Methodist Hospital with acute neuro-ophthalmological signs after neck hyperextension. A
literature review was also performed.
Results While various ischemic signs of VBI have been previously documented, to our knowledge, these are the first cases
in the English ophthalmic literature to describe the presenting neuro-ophthalmologic signs of HDS.
Conclusion Clinicians should consider the possibility of neck hyperextension as a potential mechanism and precipitating
event for acute neuro-ophthalmic presentations of VBI. Patients with a history of occupational (e.g., carpenter), recreational
(e.g., bow hunter), or cosmetic (hairdresser) neck hyperextension (i.e., possible HDS) should undergo structural and vascular
neuroimaging of both the head and neck (e.g., CT/CTA or MRI/MRA) to look for evidence of posterior fossa ischemia and/
or vertebrobasilar lesion (e.g., occlusion, dissection, FMD, and pseudoaneurysm).

Introduction

Vertebrobasilar insufficiency (VBI) after rotation or
hyperextension of the neck during otherwise routine

activities (e.g., shampoo and hair wash at the hairdresser,
recreational, or occupational related head/neck positioning)
is uncommon “hairdresser syndrome” (HDS). We report
three such cases presenting with neuro-ophthalmic com-
plaints (Horner syndrome, ophthalmoplegia, and transient
vision loss). While various ischemic signs of VBI have been
previously documented, to our knowledge, these are the first
cases in the English ophthalmic literature to describe the
presenting neuro-ophthalmologic signs of HDS. Clinicians
should consider the possibility of traumatic neck
hyperextension-related vertebrobasilar ischemia in patients
presenting with acute neuro-ophthalmic afferent and/or
efferent symptoms and signs (e.g., visual loss, diplopia,
anisocoria, and ptosis) after apparently routine activities.

Methods

A retrospective review was performed of the electronic
health records of three patients seen in the neuro-
ophthalmology clinic of Houston Methodist Hospital with
acute neuro-ophthalmological signs after neck
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hyperextension. Data collected included the presenting
complaint, past medical history, neuroimaging, operative
and postoperative records, and neuro-ophthalmology con-
sultation results. A literature review was also performed
using combinations of the search terms: “Hairdresser syn-
drome”, “Beauty parlor syndrome”, “Horner syndrome”,
“ophthalmoplegia”, and “vision loss”. Patient consent was
received for both medical photography and case publica-
tion. Potential personal identifying health information was
excluded. This study was approved by the Institutional
Review Board (IRB) of Houston Methodist Hospital.

Case one

A 74-year-old woman presented with a 2-day history of new
onset left (OS) ptosis. Her past medical history was sig-
nificant for nonspecific anxiety and prior cosmetic botulism
toxin injections last performed 4 months earlier. Her past
surgical history, past ocular history were unremarkable, and
her review of systems was unremarkable.

The patient noticed her left eyelid becoming “swollen,
itchy, and heavy” while she was receiving a hair wash (in
the sitting position with posterior neck hyperextension) at
the hairdresser salon. When she returned home that same
day, she noticed significant dropping of her left eyelid. She
consulted her dermatologist, who recommended an emer-
gency department evaluation and subsequently referred for
neuro-ophthalmology evaluation.

Neuro-ophthalmic examination revealed best corrected
visual acuity (BCVA) of 20/20 in both eyes (OU). Visual
fields were full OU. The patient’s right pupil measured 5
mm in the dark and 3 mm in the light, and the left pupil
measured 4 mm in the dark and 2.5 mm in the light. No
relative afferent pupillary defect (RAPD) was noted OU. A
2 mm upper eyelid ptosis and a 1 mm inverse ptosis was
noted OS (Fig. 1a), and dilation of the left pupil occurred
following instillation of 0.5% apraclonidine eye drop OU,
consistent with a pharmacologically proven left Horner
syndrome. Anterior segment, intraocular pressure,

extraocular motility, and dilated fundus exam were unre-
markable OU.

Magnetic resonance (MR) imaging of the brain without
contrast was normal. MR angiography (MRA) of the neck
revealed luminal irregularity in the midcervical, internal
carotid arteries consistent with fibromuscular dysplasia
(FMD) bilaterally, and a wall abnormality suggestive of a 3
mm pseudoaneurysm on the left. No other significant
abnormalities, stenosis, or dissection was noted in the
common carotid artery bifurcations and cervical vertebral
arteries (Fig. 1b). Standard catheter angiography showed
only FMD changes and no aneurysm or pseudoaneurysm.
The patient was started on low dose aspirin daily and
remained stable at last follow up visit.

Case two

An 82-year-old woman presented with acute onset of ataxia
and painless blurry vision 9 months prior to neuro-ophthalmic
evaluation. Her past medical history was significant for
hypertension, hyperlipidaemia, and atherosclerotic carotid
artery disease. Her past surgical history was significant for
tonsillectomy and a carotid stent placement. Past ocular his-
tory was significant for dry eyes, primary open angle glau-
coma OU, cataract surgery OU, and a retinal detachment OS
requiring retinal laser therapy, air fluid gas exchange, and
scleral buckle OS. She had a prior macular hole and pro-
liferative vitreoretinopathy OS that was stable at counting
fingers vision OS. Her medications prior to presentation were
losartan, rosuvastatin, vitamin D, latanoprost, and timolol eye
drops. Her review of systems was unremarkable.

The patient reported acute neurologic symptoms after
having her hair washed in a sitting position with her the
neck hyperextended at the beauty parlor. She noticed she
“could not walk straight”, had binocular diplopia, and had
to “bend over” to walk. She returned home and her symp-
toms improved but she was left with mild residual symp-
toms. The patient was seen on the neuro-ophthalmology
service several months later.

Fig. 1 a In case number one,
external photography revealed a
2 mm ptosis OS and anisocoria
(with a smaller left pupil) more
prominent in the dark. b MRA
of the neck without contrast
revealed mild luminal
irregularity in the midcervical,
internal carotid arteries
bilaterally, possibly indicating
fibromuscular dysplasia. A
possible 3 mm pseudoaneurysm
was noted on the right
(white arrow)
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Neuro-ophthalmic examination revealed BCVA of 20/25
OD and count fingers OS (due to prior retinal detachment
OS). A RAPD was present OS. Motility examination
revealed a 30-prism dioptre exotropia (XT), with an
adduction lag OD when looking to the right, consistent with
a possible right internuclear ophthalmoplegia. No saccadic
abnormality or nystagmus was noted. There was mechani-
cally limited elevation and a mild abduction deficit noted OS
presumed to be at least partially secondary to the prior retinal
buckle OS. Intraocular pressure measurements were 13 mm
Hg OD and 7 mm Hg OS. Mechanical 1 mm of lid retraction
OS was noted secondary to the scleral buckle effect super-
iorly OS. Fundoscopic examination showed diffuse optic
atrophy OS and healthy-looking optic disc OD. Diffuse
stable and inactive peripheral chorioretinal scarring was
noted OS from the prior retinal detachment and surgery.

MRI of the brain with and without contrast (Fig. 2a, b)
showed an infarct in the right cerebellum and brainstem
consistent with prior vertebrobasilar ischemia but no acute
ischemic change, haemorrhage, or mass effect. MRI of the
orbits with and without contrast revealed no focal mass.
MRA of the head without contrast revealed no aneurysm or
hemodynamically significant stenosis of the intracranial
arterial circulation. MRA of the neck without contrast
(Fig. 2c) was unremarkable, with no significant stenosis or
dissection. Patency was noted in the carotid arteries and
vertebral arteries bilaterally. The right vertebral artery was
hypoplastic but grossly patent. A full stroke evaluation was
negative, and the patient was treated with aspirin. The
patient remained stable at last follow up.

Case three

A 63-year-old man presented with 2 years of recurrent,
painless, transient, bilateral, and simultaneous vision loss.
He described these episodes as severe and acute, with no
light perception vision OU for several minutes with no loss

of consciousness. His past medical history was significant
for well controlled essential hypertension, abdominal aortic
aneurysm, type 2 diabetes mellitus with no diabetic reti-
nopathy, hyperlipidaemia, and cervical degenerative disk
disease. His past surgical history was significant for carpal
tunnel surgery and a plate and screw placement at C6–C7
for his cervical degenerative disk disease. Two years earlier,
he was involved in a traumatic motor vehicle accident
caused whiplash and displacement of his installed plate,
requiring C5–C6–C7 fusion surgery for upper left extremity
paraesthesia. He continued to suffer from paraesthesia post
surgery and received a steroid injection at C6–C7. Two
days post injection, he reported his first episode of transient
vision loss. The patient worked as a carpenter and reserve
police officer.

The patient’s episodes were usually precipitated by neck
position, but especially neck rotation and neck hyper-
extension. He was sometimes required to work in the supine
position during his occupation as a carpenter and would
have to assume awkward positions involving neck hyper-
extension on the job. He sometimes also noted the same
symptoms after neck rotation when looking over his
shoulder while backing or parking his car. He was asymp-
tomatic between episodes.

Neuro-ophthalmic examination revealed BCVA of 20/20
OU. Humphrey visual fields showed nonspecific superior
arcuate defect nerve fibre layer defects OU. Pupils measured
4 mm in the dark and 2 mm in the light with no RAPD OU.
Anterior segment exam, intraocular pressure, dilated fundus
exam, and extraocular motility were unremarkable.

MRI and MRA of the head and neck with and without
contrast showed no evidence of vertebral artery dissection
or stenosis. There was no spinal misalignment, no plate
migration, no complications from steroid injection, and
normal spinal cord diameter. Doppler ultrasound (U/S)
revealed no significant carotid stenosis bilaterally. Vertebral
artery head turning manoeuvre did not show significant
velocity change, and flow direction was anterograde in all

Fig. 2 a In case number two, MRI of the brain showed a chronic insult
in the right cerebellum. b MRI of the orbits revealed no focal mass.
Asymmetric T2 signal was present in the left optic nerve, likely

indicating asymmetric atrophy. c MRA of the neck was unremarkable,
with no significant stenosis or dissection. The right vertebral artery
was hypoplastic but grossly patent
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head positions. The left vertebral artery appeared to be
dominant, and the right vertebral artery terminated in the
right posterior inferior cerebellar artery, effectively creating
a hypoplastic segment. Computed tomography (CT) scan of
the head with and without contrast showed chronic, opaci-
fied, inflammatory changes in the left frontal sinus, and no
acute intracranial abnormalities. Computed tomography
angiography (CTA) of the head with and without contrast
showed no dissection, stenosis, or aneurysm in the major
branches of anterior and posterior circulation. He was pre-
scribed low dose aspirin daily, and he was advised to
control his vasculopathic risk factors and to avoid further
hyperextension and hyperrotation of the neck.

Discussion

Neck hyperextension or rotation can affect structure and
flow of the vertebral arteries (e.g., occlusion, dissection, or
pseudoaneurysm). Neck rotation in the “bow hunter syn-
drome” occurs from the rotation inherent in appropriate
archery-related aiming and firing positions. Unfortunately,
the neck rotation and neck hyperextension can precipitate
VBI or in rare cases stroke [1–3]. Likewise, the “hairdresser
syndrome” or “beauty parlor syndrome” is a cere-
brovascular event following neck hyperextension in the
sitting position that is a common commercial hair washing/
shampoo position [4, 5]. However, recent studies suggest
dissection from abnormal neck stretching and aggravation
of previous atherosclerotic disease may be more likely
associated with HDS [6] rather than vertebral artery
impingement [7]. In addition to classic stroke symptoms,
other neurological signs such as cervical radiculopathy [8]
and vertigo [9] have been reported from HDS. However, to
our knowledge, these three cases represent the first report of
neuro-ophthalmological findings of VBI after routine
activities with neck position (i.e., HDS) without evidence of
occlusion [10, 11] to be reported in the English language
ophthalmic literature.

Neck hyperextension and neck rotation are common in
everyday activities and do not typically produce symp-
toms in otherwise healthy individuals. Predisposing risk
factors however may increase the risk of HDS. In case
number one, the presence of FMD could have contributed
to the HDS. FMD is a nonatherosclerotic, nonin-
flammatory vascular disorder associated with cervicocra-
nial artery dissection [12], classically diagnosed in young,
premenopausal women. However, in actuality, its reported
mean diagnosis age is 51.9 years [13]. Horner syndrome is
rarely associated with FMD, with a 4.7% reported
occurrence in the US Registry for FMD [13]. The pre-
sentation of Horner syndrome and FMD is frequently
accompanied by carotid dissection (CD) [5, 14, 15]. While

our patient’s MRA did suggest FMD, there was no evi-
dence of any acute dissection but healed dissection cannot
be excluded. To our knowledge, there is only one other
documented case of Horner syndrome and FMD in Eng-
lish ophthalmic literature that explicitly reports a lack of
CD [13]. In case number two, there was likely multi-
factorial contribution from both chronic, residual retinal
injury OS, and acute posterior fossa ischemic injury from
neck hyperextension (i.e., right INO presumed due to a
cerebellar/brainstem infarct). The hypoplastic right ver-
tebral artery may have increased the probability that any
left-sided insult, even physiological, could precipitate an
ischemic event. In case number three the patient had
multiple, stereotyped episodes of bilateral simultaneous
no light perception vision during neck hyperextension
suggesting vertebrobasilar ischemia,

Clinicians should consider the possibility of neck
hyperextension as a potential mechanism and precipitat-
ing event for acute neuro-ophthalmic presentations of
VBI. Patients with a history of occupational (e.g., car-
penter), recreational (e.g., bow hunter), or cosmetic
(hairdresser) neck hyperextension (i.e., possible HDS)
should undergo structural and vascular neuroimaging of
both the head and neck (e.g., CT/CTA or MRI/MRA) to
look for evidence of posterior fossa ischemia and/or ver-
tebrobasilar lesion (e.g., occlusion, dissection, FMD, and
pseudoaneurysm).

Summary

What was known before

● Vertebrobasilar insufficiency (VBI) can occur after neck
rotation or hyperextension.

● Associated activities include shampoo and hair wash at
the hairdresser and recreational or occupational head
positioning.

● This phenomenon is known as “hairdresser
syndrome” (HDS).

What this study adds

● To our knowledge, these are the first cases in the English
ophthalmic literature to describe the presenting neuro-
ophthalmologic signs of HDS.

● Signs include Horner syndrome, ophthalmoplegia, and
transient vision loss.

● Clinicians should consider the possibility of traumatic,
neck hyperextension-related VBI in patients presenting
with acute neuro-ophthalmic afferent and/or efferent
symptoms and signs.
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● Patients should undergo structural and vascular neuroi-
maging of both the head and neck (e.g., CT/CTA or
MRI/MRA).
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