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Horner Syndrome from the Dentist’s Chair
Cary Ostergaard, MD, and Dennis J. Faix, MD

Horner syndrome results from a disruption of the
sympathetic nervous system input to the eye and
orbit. Many causes have been described, including
thoracostomy tubes,1 carotid artery dissection,2

herpes zoster ophthalmicus,3 various headache syn-
dromes,4 Pancoast tumor,5 head and neck surgery,
and local trauma.6,7 In the medical literature, Hor-
ner syndrome has been reported as a sequela of
prolonged positioning, twice as a result of general
anesthesia,8 and once as a result of an alcohol-
induced coma.9 We report a case of Horner syn-
drome in a conscious patient resulting from a visit
to the dentist’s chair.

Case Report
A 39-year-old woman came to our clinic with a
chief complaint of left pupillary constriction and a
left drooping eyelid that had been noticed by her
co-workers. She was in her normal state of health
the previous day, when dental work was performed
on a left upper molar and premolar. The dental
procedure lasted approximately 2 hours and in-
volved only local anesthesia (3.6 mL 1% lidocaine
with epinephrine). There was no history of other
orofacial trauma. She had some facial pain attrib-
uted to the dental work, but she denied neck pain,
pulmonary symptoms, or other neurologic symp-
toms.

Examination findings were remarkable for an
obvious left ptosis and anisocoria (3 mm left eye, 5
mm right eye in dim lighting [Figure 1]). Facial
anhydrosis was not assessed. Visual acuity and fun-
duscopic examination findings were normal, as
were findings from head and neck, pulmonary, and
neurologic examinations. There was no dental or
oral numbness at the time of examination. Cocaine
stimulation test confirmed the diagnosis of Horner

syndrome (3 mm left eye, 7.5 mm right eye). Re-
sults of a chest radiograph and head and neck com-
puted tomographic (CT) scans were unremarkable.
All blood chemistries including white cell count
and erythrocyte sedimentation rate were within
normal limits. Subsequently, the lesion was local-
ized to the third-order postganglionic neuron by
hydroxyamphetamine testing.

Symptoms resolved almost completely during
the next several weeks. Ten months after she was
initially examined, the patient had normal findings
on examination except for a minimal ptosis and a
2.0-mm anisocoria with cocaine stimulation.

Discussion
As is often the case, understanding the basic anat-
omy and physiology provides a basis for establish-
ing a differential diagnosis and guides the primary
care physician in establishing the proper workup.

The sympathetic nerve supply to the eye and
orbit is a three-neuron system that begins in the
posterior hypothalamus, travels uncrossed through
the neck, and back up to the end organs (Figure
2).10,11 Disruption of this sympathetic flow to the
eye and orbit will result in a loss of sympathetic
tone to the dilator pupillae muscle, resulting in
miosis, and to the Müller muscle, resulting in pto-
sis. Localizing the lesion can help guide the differ-
ential diagnosis. Central, or first-order, neuron le-
sions can be caused by brainstem disease (multiple
sclerosis), syringomyelia, lateral medullary (Wal-
lenberg) syndrome, or spinal cord tumors. Pregan-
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Figure 1. The patient at initial examination showing
evidence of anisocoria and ptosis of Horner syndrome.
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glionic, second-order neuron lesions can be caused
by Pancoast tumor, carotid dissection, or aneurysm
and other neck lesions. Lastly, postganglionic or
third-order neuron lesions can be caused by inter-
nal carotid artery disease, nasopharyngeal tumors,
cavernous sinus mass, cluster headache, or even
otitis media.12

The primary care physician, before embarking
on a diagnostic adventure to sort out the above
causes, needs to confirm the diagnosis of Horner
syndrome. The diagnosis of Horner syndrome can
be confirmed with the topical application of a co-
caine solution.13 This solution acts to potentiate
any sympathetic outflow by blocking the reuptake
of norepinephrine,14 increasing the already present
anisocoria. Although the cocaine challenge test can
reliably confirm Horner syndrome, it cannot help
localize the offending lesion.15

Further pharmacologic testing can differentiate
between a preganglionic or postganglionic lesion
(Figure 3).16 A lack of mydriasis with the hydroxy-
amphetamine test is a strong indicator of a third-
order (postganglionic) lesion, whereas a mydriatic
response does not necessarily rule out a postgan-
glionic lesion.17 Note that within the first week of
injury, it is possible to falsely interpret the hydroxy-

amphetamine test as indicating a preganglionic le-
sion because the dying nerve can still have some
norepinephrine stores. Furthermore, hydroxyam-
phetamine testing must be performed at least 48
hours after the cocaine stimulation test, as the co-
caine can interfere with the results.

After confirmation of Horner syndrome with
cocaine testing, and before further pharmacologic
testing 2 to 7 days later to localize the lesion,
additional diagnostic tests should be considered. If
history and physical examination do not indicate a
clear cause, then a chest radiograph, possibly with
lordotic views, should be performed looking for a
Pancoast tumor. If the chest radiograph is negative,
magnetic resonance imaging (MRI) and angiogra-
phy (or CT with contrast media if MRI and an-
giography are unavailable) of the head and neck
should be performed to rule out lesions that might
require urgent attention, such as carotid dissection.
Obviously, if the imaging clearly indicates the
cause, then there might be no need for further
localization with hydroxyamphetamine.

In our patient, 4 weeks after her initial com-
plaint, there was no pupillary response to the ap-
plication of hydroxyamphetamine, indicating a
postganglionic lesion. Postganglionic lesions are
usually secondary to benign causes. With this in-

Figure 2. Sympathetic innervation of the eye and orbit.

Figure 3. Pharmacologic testing helps establish a
differential diagnosis and can affect the workup and
treatment.18 Cocaine prevents reuptake of
norepinephrine at the terminal end of the third-order
neuron and causes mydriasis if the sympathetic system
is intact. Hydroxyamphetamine or pholedrine19 causes
release of norepinephrine from the terminal end of
the third-order neuron. If the third-order neuron is
damaged and not producing norepinephrine, a
mydriatic response will be absent after stimulation
with these agents.
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formation and the subsequent improvement in our
patient, no further workup was indicated.

In the available medical literature, Horner syn-
drome has twice been described as a sequela of
surgery (caused by positioning during general an-
esthesia),8 and once as a result of an ethanol-in-
duced coma (again caused by positioning).9 The
assumed mechanism for this appears to be ischemia
or direct trauma to the postganglionic fibers trav-
eling along the carotid artery, possibly as a result of
traction of the sympathetic chain or compression
against the cervical vertebrae. Testing in our pa-
tient localized the lesion to the postganglionic fi-
bers. This injury was presumably secondary to pro-
longed positioning of the head and neck in an
extended position while in the dental chair. It is
unlikely that the local anesthetic caused the lesion,
because it was given in an area well away from the
normal anatomic path for the sympathetic innerva-
tion of the eye and orbit.

As expected with this type of lesion, our patient’s
symptoms were transient. To our knowledge, Hor-
ner syndrome has never been reported as a result of
a positioning in a conscious patient. In this case, a
dental procedure resulted in the patient’s head be-
ing positioned in such a way as to cause a transient
Horner syndrome.
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