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Background: Horner syndrome is a rare neurologic disorder 
that can arise from severe neurologic and systemic conditions, 
which may require immediate diagnosis with radiologic 
imaging and treatment with antiplatelet and anticoagulant 
therapy. Horner syndrome is often asymptomatic but can 
have distinct, easily identified characteristics seen with an 
ophthalmic examination.
Case Presentation: A 61-year-old woman presented with 
periorbital pain localized around and behind the right eye that 
she rated as 7 on a 10-point scale with onset 3 days prior. She 
reported light sensitivity, syncope, dizziness, and a recent 
history of transient ischemic attacks of unknown etiology. 
The patient had acute, slight ptosis with pathologic miosis 
and pain in the ipsilateral eye with no reports of exposure 

to miotic pharmaceutical agents and no history of trauma to 
the globe or orbit eliminated other differentials, leading to a 
diagnosis of right-sided Horner syndrome. She was referred 
for emergency department evaluation where radiography was 
indicative of an internal carotid artery dissection.
Conclusions: Due to possible life-threatening complications 
that can arise in patients with Horner syndrome, clinicians 
must have a thorough understanding of the condition, 
appropriate treatment, and management modalities. 
Determining the underlying etiology of Horner syndrome can 
help prevent a decrease in a patient’s vision or quality of 
life and in some cases prevent death. Magnetic resonance 
imaging and computed tomography should be used to rule 
out carotid artery dissection and other severe conditions.
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Horner syndrome is a rare condition that 
has no sex or race predilection and is 
characterized by the clinical triad of a 

miosis, anhidrosis, and small, unilateral pto-
sis. The prompt diagnosis and determina-
tion of the etiology of Horner syndrome are 
of utmost importance, as the condition can 
result from many life-threatening systemic 
complications. Horner syndrome is often 
asymptomatic but can have distinct, easily 
identified characteristics seen with an oph-
thalmic examination. This report describes 
a patient who presented with Horner syn-
drome resulting from an internal carotid ar-
tery dissection.

CASE PRESENTATION 
A 61-year-old woman presented with peri-
orbital pain with onset 3 days prior. The pa-
tient described the pain as 7 of 10 that had 
been worsening and was localized around 
and behind the right eye. She reported new-
onset headaches on the right side over the 
past week with associated intermittent vi-
sion blurriness in the right eye. She had a 
history of mobility issues and had fallen 
backward about 1 week before, hitting the 
back of her head on the floor without direct 
trauma to the eye. She was symptomatic 
for light sensitivity, syncope, and dizziness, 
with reports of a recent history of transient 
ischemic attacks (TIAs) of unknown eti-
ology, which had occurred in the months 

preceding her examination. She reported 
no jaw claudication, scalp tenderness, and 
neck or shoulder pain. She was unaware 
of any changes in her perspiration pattern 
on the right side of her face but mentioned 
that she had noticed her right upper eyelid 
drooping while looking in the mirror.

This patient had a routine eye exami-
nation 2 months before, which was re-
markable for stable, nonfoveal involving 
adult-onset vitelliform dystrophy in the left 
eye and nuclear sclerotic cataracts and mild 
refractive error in both eyes. No iris het-
erochromia was noted, and her pupils were 
equal, round, and reactive to light. Her his-
tory was remarkable for chest pain, obe-
sity, bipolar disorder, vertigo, transient 
cerebral ischemia, hypertension, hypercho-
lesterolemia, alcohol use disorder, cocaine 
use disorder, and asthma. A carotid ultra-
sound had been performed 1 month before 
the onset of symptoms due to her history 
of TIAs, which showed no hemodynami-
cally significant stenosis (> 50% stenosis) 
of either carotid artery. Her medications in-
cluded oxybutynin chloride, amlodipine, 
acetaminophen, sertraline hydrochloride, 
lidocaine, albuterol, risperidone, hydroxy-
zine hydrochloride, lisinopril, omeprazole, 
once-daily baby aspirin, atorvastatin, and 
calcium.

At the time of presentation, an ophthal-
mic examination revealed no decrease in 
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visual acuity with a best-corrected visual 
acuity of 20/20 in the right and left eyes. 
The patient’s pupil sizes were unequal, with 
a smaller, more miotic right pupil with a 
greater difference between the pupil sizes in 
dim illumination (Figure 1). The right pupil 
measured 2 mm in bright illumination and 
2.5 mm in dim illumination, whereas the 
left pupil measured 2 mm in bright illumi-
nation and 4 mm in dim illumination. No 
relative afferent pupillary defect was pres-
ent. Confrontation visual fields were full to 
finger counting in both eyes, and she dis-
played full range of motion with neither pain 
nor diplopia on extraocular muscle motility 
testing. The patient had a slight upper eye-
lid ptosis on the right side. Her marginal re-
flex distance (MRD) 1 was 1 mm in the right 
eye and 4 mm in the left eye, and her MRD 
2 was 4 mm in both eyes. Her interpalpebral 
fissure was 4 mm in the right eye and 8 mm 
in the left eye. The remainder of her ophthal-
mic evaluation was consistent with previous 
findings, remarkable only for visually insig-
nificant nuclear and anterior cortical cata-
racts in both eyes and adult-onset vitelliform 
lesion nasal to the fovea in the left eye. 

As the patient had pathologic miosis, con-
ditions causing pathologic mydriasis, such as 
Adie tonic pupil and cranial nerve III palsy, 
were ruled out. The presence of an acute, 
slight ptosis with pathologic miosis and pain 
in the ipsilateral eye with no reports of ex-
posure to miotic pharmaceutical agents and 
no history of trauma to the globe or orbit 
eliminated other differentials, leading to a 
diagnosis of right-sided Horner syndrome. 
Due to concerns of acute onset periorbital 
and retrobulbar pain, she was referred to the 
emergency department with recommenda-
tions for computed tomography angiography 
(CTA), magnetic resonance imaging (MRI), 
and magnetic resonance angiogram (MRA) of 
the head and neck to rule out a carotid artery 
dissection. 

CTA revealed a focal linear filling defect 
in the right midinternal carotid artery, likely 
related to an internal carotid artery vascular 
flap. There was no evidence of proximal in-
tracranial occlusive disease. MRI revealed a 
linear area of high-intensity signal projecting 
over the mid and distal right internal carotid 
artery lumen (Figure 2A). MRA revealed 
mild narrowing of the internal carotid artery 

lumen (Figure 2B). Both images corroborated 
the vascular flap present on CTA. 

Imaging suggested an internal carotid 
artery dissection, and the patient was ad-
mitted to the hospital for observation for  
4 days. During this time, the patient was in-
structed to continue taking 81mg aspirin 
daily and to begin taking 75 mg clopidogrel 
bisulfate daily to prevent a cerebrovascular 
accident. Once stability was established, the 
patient was discharged with instructions 
to follow up with neurology and neuro- 
ophthalmology. 

DISCUSSION
Anisocoria is defined as a difference in 
pupil sizes between the eyes.1 This differ-
ence can be physiologic with no underlying 
pathology as an etiology of the condition. 
If underlying pathology causes anisocoria, 
it can result in dysfunction with mydriasis, 

FIGURE 1 Eye Clinical Presentation

External photographs of this patient demonstrate right-side miotic pupil and small  
right-side upper eyelid ptosis with resultant asymmetry in the marginal reflex distances.

FIGURE 2 Magnetic Resonance Imaging and Angiography

A, Axial cut of T1-weighted magnetic resonance imaging without contrast with  
narrowing of the right internal carotid artery (arrow) due to the hyperintense crescent 
from intramural hematoma (arrowheads). B, Magnetic resonance angiography with 
mild narrowing of the lumen of the right internal carotid artery (arrowheads).
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leading to a more miotic pupil, or it can re-
sult from issues with miosis, leading to a 
more mydriatic pupil.1

To determine whether anisocoria is 
physiologic or pathologic, one must as-
sess the patient’s pupil sizes in dim and 
bright illumination. If the difference in the 
pupil size is the same in both room illumi-
nations (ie, the anisocoria is 2 mm in both 
bright and dim illumination, pupillary 
constriction and dilation are functioning 
normally), then the patient has physio-
logic anisocoria.1 If anisocoria is different 
in bright and dim illumination (ie, the an-
isocoria is 1 mm in bright and 3 mm in 
dim settings or 3 mm in bright and 1 mm 
in dim settings), the condition is related 
to pathology. To determine the underlying 
pathology of anisocoria in cases that are 
not physiologic, it is important to first de-
termine whether the anisocoria is related 
to miotic or mydriatic dysfunction.1

If the anisocoria is greater in dim illu-
mination, this suggests mydriatic dysfunc-
tion and could be a result of damage to the 
sympathetic pupillary pathway.1 The smaller 
or more miotic pupil in this instance is the 
pathologic pupil. If the anisocoria is greater 
in bright illumination, this suggests miotic 
dysfunction and could be a result of damage 
to the parasympathetic pathway.1 The larger 
or more mydriatic pupil in this instance is the 
pathologic pupil. Congenital abnormalities, 
such as iris colobomas, aniridia, and ecto-
pic pupils, can result in a wide range of pupil 
sizes and shapes, including miotic or mydri-
atic pupils.1

Pathologic Mydriasis
Pathologic mydriatic pupils can result from 
dysfunction in the parasympathetic ner-
vous system, which results in a pupil that 
is not sufficiently able to dilate with the re-
moval of a light stimulus. Mydriatic pupils 
can be related to Adie tonic pupil, Argyll-
Robertson pupil, third nerve palsy, trauma, 
surgeries, or pharmacologic mydriasis.2 
The conditions that cause mydriasis can 
be readily differentiated from one another 
based on clinical examination. 

Adie tonic pupil results from damage to 
the ciliary ganglion.2 While pupillary con-
striction in response to light will be absent 
or sluggish in an Adie pupil, the patient will 

have an intact but sluggish accommoda-
tive pupillary response; therefore, the pupil 
will still constrict with accommodation and 
convergence to focus on near objects, al-
though slowly. This is known as light-near 
dissociation.2

Argyll-Robertson pupils are caused by 
damage to the Edinger-Westphal nucleus in 
the rostral midbrain.3 Lesions to this area of 
the brain are typically associated with neu-
rosyphilis but also can be a result of Lyme 
disease, multiple sclerosis, encephalitis, neu-
rosarcoidosis, herpes zoster, diabetes mel-
litus, and chronic alcohol misuse.3 Argyll 
Robertson pupils can appear very similar to 
a tonic pupil in that this condition will also 
have a dilated pupil and light-near dissocia-
tion.3 These pupils will differ in that they also 
tend to have an irregular shape (dyscoria), 
and the pupils will constrict briskly when 
focusing on near objects and dilate briskly 
when focusing on distant objects, not slug-
gishly, as in Adie tonic pupil.3 

Mydriasis due to a third nerve palsy will 
present with ptosis and extraocular muscle 
dysfunction (including deficits to the supe-
rior rectus, medial rectus, inferior oblique, 
and inferior rectus), with the classic pre-
sentation of a completed palsy with the eye 
positioned “down and out” or the patient’s 
inability to look medially and superiorly with 
the affected eye.2

As in cases of pathologic mydriasis, a thor-
ough and in-depth history can help deter-
mine traumatic, surgical and pharmacologic 
etiologies of a mydriatic pupil. It should be 
determined whether the patient has had any 
previous trauma or surgeries to the eye or 
has been in contact with any of the following: 
acetylcholine receptor antagonists (atropine, 
scopolamine, homatropine, cyclopentolate, 
and tropicamide), motion sickness patches 
(scopolamine), nasal vasoconstrictors, glyco-
pyrrolate deodorants, and/or various plants 
(Jimson weed or plants belonging to the digi-
talis family, such as foxglove).2

Pathologic Miosis
Pathologic miotic pupils can result from 
dysfunction in the sympathetic nervous 
system and can be related to blunt or pen-
etrating trauma to the orbit, Horner syn-
drome, and pharmacologic miosis.2 Horner 
syndrome will be accompanied by a slight 
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ptosis and sometimes anhidrosis on the  
ipsilateral side of the face. To differentiate 
between traumatic and pharmacologic mi-
osis, a detailed history should be obtained, 
paying close attention to injuries to the eyes 
or head and/or possible exposure to chem-
ical or pharmaceutical agents, including 
prostaglandins, pilocarpine, organophos-
phates, and opiates.2

Horner Syndrome
Horner syndrome is a neurologic condition 
that results from damage to the oculosym-
pathetic pathway.4 The oculosympathetic 
pathway is a 3-neuron pathway that begins 
in the hypothalamus and follows a circu-
itous route to ultimately innervate the facial 
sweat glands, the smooth muscles of the 
blood vessels in the orbit and face, the iris 
dilator muscle, and the Müller muscles of 
the superior and inferior eyelids.1,5 There-
fore, this pathway’s functions include va-
soconstriction of facial blood vessels, facial 
diaphoresis (sweating), pupillary dilation, 
and maintaining an open position of the 
eyelids.1

Oculosympathetic pathway anatomy. To 
understand the findings associated with 
Horner syndrome, it is necessary to un-
derstand the anatomy of this 3-neuron 
pathway.5 First-order neurons, or central 
neurons, arise in the posterolateral aspect 
of the hypothalamus, where they then de-
scend through the midbrain, pons, medulla, 

and cervical spinal cord via the intermedio-
lateral gray column.6 The fibers then syn-
apse in the ciliospinal center of Budge at 
the level of cervical vertebra C8 to thoracic 
vertebra T2, which give rise to the pregan-
glionic, or second-order neurons.6 

Second-order neurons begin at the cilio-
spinal center of Budge and exit the spinal 
cord via the central roots, most at the level 
of thoracic vertebra T1, with the remainder 
leaving at the levels of cervical vertebra C8 
and thoracic vertebra T2.7 After exiting the 
spinal cord, the second-order neurons loop 
around the subclavian artery, where they then 
ascend close to the apex of the lung to syn-
apse with the cell bodies of the third-order 
neurons at the superior cervical ganglion 
near cervical vertebrae C2 and C3.7

After arising at the superior cervical 
ganglion, third-order neurons diverge to 
follow 2 different courses.7 A portion of 
the neurons travels along the external ca-
rotid artery to ultimately innervate the fa-
cial sweat glands, while the other portion 
of the neurons combines with the carotid 
plexus and travels within the walls of the 
internal carotid artery and through the 
cavernous sinus.7 The fibers then briefly 
join the abducens nerve before anastomos-
ing with the ophthalmic division of the tri-
geminal nerve.7 After coursing through the 
superior orbital fissure, the fibers inner-
vate the iris dilator and Müller muscles via 
the long ciliary nerves.7

TABLE Conditions Resulting in Horner Syndrome Based on Localization of  
Lesions1,8,17

Neuron damage sites Conditions Possible additional signs/symptoms

First order Pituitary tumor, arteriovenous malformation, Wallenberg  
syndrome, Pontine hemorrhage, demyelinating diseases,  
cerebrovascular accident, Chiari malformation, cervical  
spondylosis, syringomyelia, neck trauma

Ataxia, diplopia, nystagmus, hoarseness, 
dysphagia, vertigo, visual field defects

Second order Apical lung lesions (Pancoast tumor), mediastinal mass,  
cervical rib, neck trauma, abscess, thyroid tumor, tuberculosis, 
aspergillosis, cryptococcosis, sympathetic chain  
Schwannomas, neuroectodermal tumor, mediastinal  
tumor/cyst, trauma, iatrogenic, idiopathic

Sensory/motor abnormalities  
corresponding with level of spinal cord 
damage, bowel/bladder dysfunction, 
erectile dysfunction 

Third order Internal carotid artery dissection, internal carotid artery  
aneurysm, vascular disease, ectatic jugular veins, cavernous 
sinus lesions, carotid-cavernous fistula, arteritis, Ehlers- 
Danlos syndrome, Marfan syndrome, skull base lesions,  
tumors of the neck, inflammatory masses of the neck,  
nasopharyngeal carcinoma, lymphadenopathy, cluster  
headaches, migraine, complicated otitis media, iatrogenic, 
head trauma, congenital (brachial plexus injury during delivery)

Sensory/motor abnormalities corre-
sponding with level of spinal cord  
damage, bowel/bladder dysfunction, 
erectile dysfunction, pain/weakness of 
arm/hand, other cranial neuropathies, 
neck/facial pain, headaches
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Symptoms and signs. Patients with Horner 
syndrome can present with a variety 
of symptoms and signs. Patients may be 
largely asymptomatic or they may com-
plain of a droopy eyelid and blurry vision. 
The full Horner syndrome triad consists 
of ipsilateral miosis, anhidrosis of the face, 
and mild ptosis of the upper eyelid with re-
verse ptosis of the lower eyelid.8 The differ-
ence in pupil size is greatest 4 to 5 seconds 
after switching from bright to dim room il-
lumination due to dilation lag in the miotic 
pupil from poor innervation.1

Although the classical triad of ptosis, mi-
osis, and anhidrosis is emphasized in the 
literature, the full triad may not always be 
present.4 This variation is due to the anat-
omy of the oculosympathetic pathway with 
branches of the nerve system separating at 
the superior cervical ganglion and follow-
ing different pathways along the internal 
and external carotid arteries, resulting in 
anhidrosis only in Horner syndrome caused 
by lesions to the first- or second-order neu-
rons.4,5 Because of this deviation of the 
nerve fibers in the pathway, the presence 
of miosis and a slight ptosis in the absence 
of anhidrosis should still strongly suggest 
Horner syndrome. 

In addition to the classic triad, Horner 
syndrome can present with other ophthal-
mic findings, including conjunctival injec-
tion, changes in accommodation, and a small 
decrease in intraocular pressure usually by 
no more than 1 to 2 mm Hg.4 Congenital 
Horner syndrome is unique in that it can re-
sult in iris heterochromia, with the lighter 
eye being the affected eye.4

Due to the long and circuitous nature 
of the oculosympathetic pathway, dam-
age can occur due to a wide variety of 
conditions (Table) and can present with 
many neurologic findings.7 For example, 
if Horner syndrome results from a carotid 
artery aneurysm or dissection, the pa-
tient will likely report associated pain in 
the neck, face, or periorbital region.9 If the 
etiology is related to brain or brainstem 
lesions, the patient may have symptoms 
such as vertigo, ataxia, or hemiparalysis.9 
Therefore, it is essential to understand 
the anatomy of this pathway to determine 
which conditions resulting in Horner syn-
drome are urgent, requiring prompt di-

agnosis and intervention, and which 
conditions are more benign, not requiring 
immediate evaluation. 
Localization of lesions. In Horner syndrome, 
13% of lesions were present at first-order 
neurons, 44% at second-order neurons, 
and 43% at third-order neurons.7 While 
all these lesions have similar clinical pre-
sentations that can be difficult to differ-
entiate, localization of the lesion within 
the oculosympathetic pathway is impor-
tant to determine the underlying cause. 
This determination can be readily achieved 
in office with pharmacologic pupil test-
ing (Figure 3).1 Each stage of the test-
ing requires repeat visits to complete, as 
the initial testing with topical cocaine or 
apraclonidine can mask the results of hy-
droxyamphetamine.5 Both stages of test-
ing should be performed before the cornea 
is manipulated in any way, including instil-
lation of any other drops or performance 
of tonometry.5 For acute Horner syndrome 
presentations, pharmacologic testing 
should be considered only after all poten-
tially life-threatening conditions have been 
eliminated as a possible etiology.10

Management. All acute Horner syndrome 
presentations should be referred for same-
day evaluation to rule out potentially 
life-threatening conditions, such as a cere-
brovascular accident, carotid artery dissec-
tion or aneurysm, and giant cell arteritis.10 
The urgent evaluation should include CTA 
and MRI/MRA of the head and neck.5 If giant 
cell arteritis is suspected, it is also recom-
mended to obtain urgent bloodwork, which 
should include complete blood count with 
differential, erythrocyte sedimentation rate, 
and C-reactive protein.5 Carotid angiogra-
phy and CT of the chest also are indicated 
if the aforementioned tests are noncontribu-
tory, but these are less urgent and can be de-
ferred for evaluation within 1 to 2 days after 
the initial diagnosis.10 

In this patient’s case, an immediate neu-
rologic evaluation was appropriate due to 
the acute and painful nature of her presen-
tation. Ultimately, her Horner syndrome 
was determined to result from an internal 
carotid artery dissection. As indicated by 
Schievink, all acute Horner syndrome cases 
should be considered a result of a carotid 
artery dissection until proven otherwise, 
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despite the presence or absence of any 
other signs or symptoms.11 This consider-
ation is not only because of the potentially 
life-threatening sequelae associated with 
carotid dissections, but also because dissec-
tions have been shown to be the most com-
mon cause of ischemic strokes in young 
and middle-aged patients, accounting for 
10% to 25% of all ischemic strokes.4,11

Carotid Artery Dissection
An artery dissection is typically the result 
of a tear of the tunica intima of the arte-
rial wall, which leads to a leakage of blood 
into the potential space between the artery’s 
walls.12,13 As the arterial blood pressure 
forces blood through the tear, an intramu-
ral hematoma, or false lumen, is formed 
within the layers of the tunica media.14 The 
hematoma can form as a subintimal dis-
section, which tends to result in arterial 
lumen stenosis, or a subadventitial dissec-
tion, leading to aneurysmal dilation result-
ing in partial or complete blockage of the 
affected artery.14 Additional complications 
resulting from carotid artery dissections 
can include complete vascular occlusion or 
thrombus formation, resulting in a cerebro-
vascular accident. Additionally, subarach-
noid hemorrhages may result if the carotid 
artery ruptures due to compromised vessel 
wall integrity.11

There are many causes of carotid ar-

tery dissections, such as structural defects 
of the arterial wall, fibromuscular dyspla-
sia, cystic medial necrosis, and connective 
tissue disorders, including Ehlers-Danlos 
syndrome type IV, Marfan syndrome, auto-
somal dominant polycystic kidney disease, 
and osteogenesis imperfecta type I.13 Many 
environmental factors also can induce a 
carotid artery dissection, such as a history 
of anesthesia use, resuscitation with classic 
cardiopulmonary resuscitation techniques, 
head or neck trauma, chiropractic manipu-
lation of the neck, and hyperextension or 
rotation of the neck, which can occur in 
activities such as yoga, painting a ceiling, 
coughing, vomiting, or sneezing.11

Patients with an internal carotid artery 
dissection typically present with pain on 
one side of the neck, face, or head, which 
can be accompanied by a partial Horner 
syndrome that results from damage to the 
oculosympathetic neurons traveling with 
the carotid plexus in the internal carotid 
artery wall.9,10 Unilateral facial or orbital 
pain has been noted to be present in half 
of patients and is typically accompanied by 
an ipsilateral headache.9 These symptoms 
are typically followed by cerebral or retinal 
ischemia within hours or days of onset and 
other ophthalmic conditions that can cause 
blindness, such as ischemic optic neurop-
athy or retinal artery occlusions, although 
these are rare.9

Physiologic  
anisocoria

First/second-order Horner Third-order Horner

Physiologic  
anisocoria

Poor dilationAdequate dilation

No dilationNo dilationAdequate dilation Dilation

Anisocoria dim > bright

Horner pupil

FIGURE 3 Pharmacologic Testing for the Localization of Lesions in Horner Syndrome

2 drops topical cocaine 4%-10%
wait 60 min

2 drops apraclonidine 0.5%
wait 60 min

1 drop hydroxyamphetamine 1% wait 60 min
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Due to the potential complications that 
can arise, carotid artery dissections require 
prompt treatment with antithrombotic ther-
apy for 3 to 6 months to prevent carotid 
artery occlusion, which can result in a hemi-
spheric cerebrovascular accident or TIAs.15 

The options for antithrombotic therapy in-
clude anticoagulants, such as warfarin, and 
antiplatelets, such as aspirin. Studies have 
found similar rates of recurrent ischemic 
strokes in treatment with anticoagulants 
compared with antiplatelets, so both are rea-
sonable therapeutic options.15,16 Following a 
carotid artery dissection diagnosis, patients 
should be evaluated by neurology to mini-
mize other cardiovascular risk factors and 
prevent other complications.

CONCLUSIONS
Due to the potential life-threatening com-
plications that can arise from conditions re-
sulting in Horner syndrome, it is imperative 
that clinicians have a thorough understand-
ing of the condition and its appropriate 
treatment and management modalities. Un-
derstanding the need for immediate test-
ing to determine the underlying etiology 
of Horner syndrome can help prevent a de-
crease in a patient’s vision or quality of life, 
and in some cases, prevent death.  
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