Eye and Brain Dove

REVIEW

Neuro-Ophthalmological Manifestations of Horner’s
Syndrome: Current Perspectives

Rym Maamouri(), Molka Ferchichi, Yasmine Houmane, Zaineb Gharbi, Monia Cheour

Department of Ophthalmology, Habib Thameur Hospital, Tunis, Tunisia

Correspondence: Rym Maamouri, Department of Ophthalmology, Habib Thameur Hospital, 3, Rue Ali Ben Ayed, Montfleury, Tunis, 1089, Tunisia,
Tel 21698314970, Email ryma.maamouri@fmt.utm.tn

Abstract: Horner’s syndrome (HS) is caused by a damage to the oculosympathetic pathway. HS may be congenital, but it is usually
acquired and may reveal a life-threatening condition. According to the anatomic location of the underlying pathologic process, HS is
classified as central, pre- or postganglionic, when the lesion affects the first, second or third-order neuron, respectively.
Pharmacological testing, if available, can be used to differentiate HS from « pseudo-HS » in patients with mild symptoms. Given
the financial burden that imaging of the entire oculosympathetic pathway represents, a targeted imaging approach is advised. Although
in the majority of cases, clinical examination may predict etiology, in other cases pharmacological testing can help in the localization
process. We searched PubMed data base for papers published before December 2022 that concerned Horner’s syndrome, its neuro-
ophthalmological manifestations and diagnosis. In this article, we describe the main neuro-ophthalmological manifestations of the
three types of HS, the most common etiologies, and a targeted diagnostic strategy in each type.
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Introduction
Although Horner’s syndrome (HS) has been discussed for over 150 years in the medical literature, it remains relevant to
discuss this entity, especially from a diagnostic standpoint.

The classical presentation of HS consists of unilateral ptosis, miosis, and ipsilateral hemifacial anhidrosis." It is
named after the Swiss ophthalmologist Johann Friedrich Horner who was widely believed to have discovered the
phenomenon in 1869.>° However, other reports have predated Horner’s publication. Frangois Pourfour du Petit and
Claude Bernard have both described the results of animal studies in 1727 and 1853, respectively, characterizing the
ocular effects of sympathetic nerve lesions in animal models.” This explains why this condition is sometimes called
Claude Bernard-Horner syndrome or Claude Bernard syndrome in French literature. Two previous observations have
described miosis and ptosis in human years before Horner’s publication. The first was reported by Edward Selleck Hare
in 1838 in a man with a brachial plexus tumor and the second by Silas Weir Mitchell in 1863 in a soldier suffering from
a gunshot wound to the neck.*”

To date, there is no exact number regarding the incidence and prevalence of HS in the general population. However,
a few population-based studies have estimated the incidence and prevalence of HS. The incidence of pediatric HS in
Olmsted County, Minnesota, was 1.42 per 100,000 patients younger than 19 years, with a birth prevalence of 1 in 6250
for those with a congenital onset.® In South Korea, the annual incidence was 0.20 per 100,000 people and 0.39 per
100,000 people, in the pediatric and adult population, respectively.’

Even though the symptoms of HS are usually subtle and the visual function is typically preserved, its diagnosis has
grave implications and should warn the clinician that the oculosympathetic pathway (OSP) has been damaged. The
causes of HS vary with the age of the patient and site of the lesion. A thorough evaluation is necessary to detect and treat
potentially life-threatening underlying pathology.! This 3-neuron pathway follows a circuitous route from the
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hypothalamus to the eye passing through several vital areas susceptible to deadly injuries.® Localizing the OSP lesion
through clinical examination or pharmacological testing helps conduct anatomically focused imaging when needed.’

In this article, we have included a brief anatomical review of the OSP to explain the main neuro-ophthalmological
manifestations of the three types of HS. The most common etiologies along with a targeted diagnostic strategy, in each
type have also been discussed.

Anatomy of the Oculosympathetic Pathway
Comprehending the anatomy of the OSP is essential to understanding the clinical features of HS and can help in some
cases in the localization of the level of nerve damage.

The OSP consists of three different sets of neurons. The first-order neuron (FON) is located in the posterolateral
hypothalamus. From there, sympathetic fibers descend through the midbrain passing near the nucleus of the trochlear
nerve then through the pons, the anterior part of the medulla, followed by the cervical and the upper thoracic spinal cord
before synapsing onto the second-order neuron at the level C8-T2 in the ciliospinal center of Budge-Waller.'
The second-order neuron (SON) exits the Budge-Waller center through the ventral roots of the spinal cord to enter the
cervical sympathetic chain. It ascends in the thorax, passing under the aorta, traveling by the lung apex and the
subclavian vessels, to finally synapse onto the superior cervical ganglion at the level of C2-C3, near the bifurcation of
the common carotid artery. For every SON that enters the superior cervical ganglion, around 15 third-order neurons
(TON) are transmitted.'’ The majority of the sudomotor and vasomotor fibers of the face follow the external carotid
artery, while the remaining fibers that supply the skin of the midforehead follow the TON’s fibers and ascend in the
adventitia of the internal carotid artery along the periarterial carotid plexus. At the level of the cavernous sinus, the TON
travels with the abducens nerve, then the ophthalmic division of the trigeminal nerve before entering the orbit with its
nasociliary branch through the superior orbital fissure.'? These fibers will then innervate the pupillary dilator muscle and
the accessory smooth muscle retractors of the upper and lower eyelids via the long ciliary nerves.'?

Neuro-Ophthalmological Manifestations and Diagnosis of Horner Syndrome
Clinical Signs

Horner syndrome typically presents with a mild upper eyelid ptosis and an anisocoria with miosis on the affected side.
Ipsilateral anhidrosis of the face or the forehead is a less frequent finding. A retrospective case series including 450
patients with HS found that 98% had detectable miosis, 88% had evident ptosis, and 4% had anhidrosis.!' The authors
admitted that anhidrosis could have been overlooked as a symptom in some cases because it was not actively looked for.

Pupillary Signs

The size of the pupil is usually determined by the balance between two opposing systems: the pupillary dilator muscle
innervated by the sympathetic fibers, and the pupillary sphincter controlled by the parasympathetic autonomic system.
Usually, the autonomic innervation in both eyes is equal leading to more or less symmetric pupils. The unilateral
interruption of OSP leads to the loss of the sympathetic tone of the pupillary dilator muscle on the affected side. The
unopposed parasympathetic action of the pupillary sphincter produces a smaller but normally reactive pupil. This results
in an anisocoria most apparent in darkness since the sympathetic drive is maximal and the parasympathetic drive is
minimal when the lights are turned off revealing any asymmetry between the two pupils. The degree of anisocoria
depends on the operator, the brightness of the room, the concentration of adrenergic substances in the blood, the resting
size of the pupils, and the completeness of the injury. Paresis of the pupillary dilator muscle impairs pupillary movement
during dilation. This phenomenon is called dilation lag and is best evaluated with pupillography.'® The evaluation starts
in bright light, then the lights are turned off suddenly. The affected pupil stays small for the first 5 seconds while the
contralateral pupil reacts normally to darkness, making the anisocoria more apparent (Figure 1). Afterwards, the
structural forces of the pupillary dilator muscle, because of the reduction of the parasympathetic tone to their counterpart,
tend to slowly passively dilate the pupil in the affected side. The maximum degree of dilation (minimum degree of
anisocoria) is reached after 15 seconds in the darkness. Comparing photographs taken at 5 seconds and 15 seconds will
help assess the dilation lag. Although very specific of HS, this phenomenon is not always present. Recently, digital
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Figure | External photograph demonstrating left Horner’s syndrome secondary to a left neck tumor in a 62-year-old woman. Note left ptosis in daylight (figure at the top)
and left miosis in the left eye on the right more pronounced in dim light (figure at bottom). An informed written consent was obtained from the patient.

pupillometry proved to be an objective, fast, and reliable tool that can be used to quantify baseline inter-eye difference in
pupil size as well as dilation lag in patients with HS."”

Ptosis

Muller’s muscle is a sympathetically innervated smooth muscle, that is only responsible for 2—-3 mm of the upper eyelid
elevation.'® When it is denervated, the ipsilateral upper eyelid appears slightly droopy compared with the unaffected side.
This ptosis is usually subtle, and may be unnoticed. Severe ptosis cannot be explained by OSP paresis alone.'” The lower
eyelid retractors also have some degree of sympathetic supply which is why patients with HS may have slightly elevated
lower eyelids. This appearance has been named “upside down ptosis”.'® When combined, ptosis and lower eyelid
elevation can mimic enophthalmos. It is important to note that true enophthalmos is absent in HS."”

A study published in 2022 suggested the use of facial imaging for the automatic detection of HS using an image
dataset. Although their methods lacked sensitivity, they were highly specific. They explained this finding by the absence
of ptosis in a significant proportion of HS patients and the physiological asymmetry found in normal individuals. They
concluded that computers could be useful as a second advisor to clinicians on the diagnosis of HS.?® Further studies will
be conducted with larger samples.

Iris Hypochromia

Sympathetic innervation is required for the synthesis of melanin by the melanocytes of the iris stroma. The denervation
of the sympathetic flow can lead to iris hypochromia on the affected side. Typically seen in congenital HS (Figure 2), it is
occasionally noted in patients with chronic, acquired HS, but never in patients with an acute or recently acquired HS.?'

Anhidrosis

We have established earlier that the face is innervated by sympathetic sudomotor fibers that branch off when exiting the
superior cervical ganglion. The majority follows the path of the external carotid artery supplying a large portion of the
face, whereas the fibers that travel with the internal carotid artery supply a small area of the forehead above the eyebrow.
This anatomical distribution results in ipsilateral facial anhidrosis with lesions involving the FON and SON, and
anhidrosis of a small patch of skin on the forehead when the lesions are distal along the TON.'
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Figure 2 Right congenital Horner’s syndrome in a 10-year-old girl. Right ptosis, iris hypochromia and anisocoria in dim light can be seen (right eye on the left). An informed
written consent was obtained from the patient.

Anbhidrosis is rarely reported by patients especially in temperature-controlled environments. One way to actively
search for it in a clinical setting, is by passing a metallic spoon over each side of the patient’s face. Because of the lack of
perspiration in the affected side, the spoon will not slide as smoothly on the skin by comparison to the other side.

The starch-iodine test is another simple alternative to detect anhidrosis. lodine is applied on a dried skin then covered
with starch. After leaving the patient in a hot room, or asking him to exercise, the unaffected side acquires a dark blue
coloration when in contact with sweat, while color of the affected side remains unchanged.*

Temperature Changes
In some cases, immediately after an injury to the OSP, the sympathetic denervation of the vessels of the ipsilateral
hemiface leads to their dilation causing the skin temperature to rise. For this same reason, cases of transient conjunctival
hyperemia (Figure 3), facial flushing, and nasal stuffiness have been reported in the acute stage of HS.® However, when
time passes, the cutaneous vessels become supersensitive to the adrenergic substances circulating in the blood.
Consequently, the skin of the face ipsilateral to the lesion becomes cooler and paler in comparison with the contralateral
side. Clinical evaluation of temperature changes in patients with HS is challenging. Some authors have suggested the use
of thermal imaging as an objective screening tool for patients with HS.>*?* This imaging technique could also be useful
during the follow-up of these patients.**

Rare cases of paradoxical sweating and flushing in patients who underwent cervical sympathectomy have been
reported. This finding can be explained by the existence of anomalous vagal connections with TON in the superior
cervical ganglion.'’

Pharmacological Diagnostic Tests
In HS, miosis and ptosis are usually mild. It is also sometimes difficult to differentiate true HS from « pseudo-HS ». For
this reason, pharmacological testing can be useful.

Figure 3 A 42-year-old woman presented with a 6-month history of persistent headache associated with a posterior neck pain that recently worsened. Right Horner’s
syndrome was found on examination with right ptosis, anisocoria and conjunctival hyperemia (right eye on the left). CT-scan revealed the presence of bilateral Eagle’s
syndrome, which was more severe on the right side. CBH occurrence is explained by a compression along the oculosympathetic pathway by the abnormal elongation of the
styloid process. An informed written consent was obtained from the patient. Reprinted from Maamouri R, Ouederni M, Oueslati Y, Mbarek C, Chammakhi C and Cheour M.
Acute Painful Horner’s Syndrome Revealing Eagle’s Syndrome: A Report of Two Cases. Neuro-Ophthalmology. 2022;46(4), 244-247%
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Apraclonidine

Apraclonidine has been used as a pressure lowering agent because of its a2 agonist activity. However, it also has weak
al agonist properties that can dilate the pupil. In patients without OSP paresis, the effect of apraclonidine on the pupil
size is unremarkable. On the other hand, in HS syndrome, an upregulation of the al receptors on the iris dilator
muscle occurs and the pupil becomes very sensitive to this drug. This test involved the instillation of topical 1%
Apraclonidine eye drops in both eyes and waiting for 30 to 45 minutes.”® However, more recent studies have
recommended the use of topical 0.5% Apraclonidine eye drops because it was associated with fewer side effects
while maintaining the same diagnostic efficacy.?’ >° At the end of that time period, patients with HS develop
« reversed anisocoria », with the pathological pupil becoming more dilated than the normal one. This upregulation
also happens at the level of Muller’s muscle causing the eyelid to elevate in the affected side.?” But since eyelid
elevation is also present to some degree in normal control eyes, it could not be used as a diagnostic tool.?® Several
case series have reported a high sensitivity of the apraclonidine test in patients with different causes of HS.?®2%3°
However, there is no consensus on the time needed for sympathetic super sensitivity to develop and for apraclonidine
testing to have accurate results. Another uncertainty is whether an incomplete interruption of the OSP is sufficient to
produce a positive response.>!

While there have been published cases describing the use of apraclonidine to diagnose HS in the acute stage with
a positive test after a delay as short as 36 hours from the onset, others have reported false-negative tests 16 days to 3
years after.>>*® This suggests that in case of a negative apraclonidine test, if HS is highly suspected, further investiga-
tions should be pursued because of the high implications of a false-negative test.

The use of apraclonidine in young children below the age of 6 months has raised concerns because of the immaturity
of the blood—brain barrier at that age. There have been reports of lethargy, bradycardia, and low respiratory rate after the
use of apraclonidine eye drops in this population.** A more recent retrospective study including 46 pediatric patients, 17
of whom were aged under 6 months, who were all tested with topical 0.5% apraclonidine to confirm HS, reported the
absence of any documented adverse effects.®> Nonetheless, it is advisable to avoid this test in young infants. When used,
the patients should be observed for at least 2 hours after instillation.**

Cocaine

Topical cocaine 2—10% was the first drug used to confirm the diagnosis of HS before the introduction of apraclonidine as
a possible alternative. Cocaine acts by blocking the reuptake of norepinephrine by the presynaptic ends of the
sympathetic nerves causing it to cumulate in the synaptic cleft. In normal pupils, placing a cocaine drop in the eye
results in pupil dilation because of the accumulation of norepinephrine at the level of the receptors of the effective cells.
However, in HS pupils, because of sympathetic denervation, the amount of epinephrine produced by the presynaptic end
is negligeable. Thus, these pupils respond poorly to cocaine eyedrops. The test is performed by placing cocaine eyedrops
in both eyes. After 45 minutes, if the miotic pupil does not dilate more than 2 mm and the difference between the smaller
pupil and the normal one is of at least 0.8 mm, the test is considered positive.'”® In other words, the absence of response
in the pathological side is what defines a positive test and is in favor of HS. However, the use of cocaine has three major
drawbacks. The first being that it is a controlled drug, hard to obtain especially in outpatient settings. The second
limitation is that there are other factors that may interfere with pupillary dilation such as posterior synechiae or iris
atrophy, resulting in a false-positive test.'” Patients with dark irises also seem to have a slow response to cocaine
eyedrops and 3 hours may be needed before concluding to a positive test. And finally, an incomplete interruption of the
OSP can lead to a false-negative test.'” Nonetheless, it remains, to some physicians, the drug of choice in young children
since apraclonidine use is controversial in this population.

Etiology: Clinical and Pharmacological Orientation
In a series where 270 patients had HS with an identifiable etiology, 13% had a lesion in the first-order neuron, 44% in
the second-order neuron, and 43% in the third-order neuron. !

Etiologies of HS regarding the site of the neuronal order are summarized in Table 1.
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Table | Etiologies of Horner’s Syndrome According to the Site of the Lesion

Neuronal Order Etiologies

First order (Central HS) Pituitary tumor

Stroke- Wallenberg syndrome, pontine haemorrhage
Demyelination

Tumors (such as glioma)

Arnold-Chiari

Cervical spondylosis Syringomyelia Neck trauma

Second order (Preganglionic HS) | Cervical rib

Brachial plexus injury

Tumors of the apex of the lung (Pancoast tumor; mesothelioma)
Mediastinal tumors

Cardiothoracic procedures (mediastinoscopy; chest tube
placement ...)

Aortic aneurysm or dissection

Subclavian artery aneurysm

Thyroid tumor

Post neck dissection

Trauma

Third order (Postganglionic HS) Jugular venous ectasia

Carotid dissection, aneurysm or arteritis

Eagle’s syndrome

Base of skull tumors

Lesions of the internal carotid artery in the cavernous sinus (invasive

tumors; inflammation; thrombosis; aneurysm)

Others Congenital Horner’s syndrome
Idiopathic Horner’s syndrome
Neuroblastoma (pediatric Horner’s syndrome)

Clinical Orientation

Central (FON) Horner’s Syndrome

It is usually ipsilateral to the lesion and rarely isolated because of the proximity of the FON fibers to important
neurological structures.'” Associated symptoms help localize the lesion. Damage to the thalamus/hypothalamus results
in a central HS with contralateral hemiparesis and hypoesthesia. A midbrain lesion can associate an ipsilateral HS with
a contralateral trochlear nerve palsy. In the presence of an ipsilateral abducens palsy, it is safe to think of a cavernous
sinus lesion associated with a postganglionic HS because of the trajectory of the TON. However, one case of
a hemorrhagic pontine lesion with bilateral abducens nerve palsy and central HS has been reported.*’

Lateral medullary syndrome whether from vessel infarcts, arterial dissection, cardiac embolism, or less commonly
from demyelinating diseases, is the most common cause of central HS. It occurs with several other neurological deficits
forming a triad known as the Wallenberg syndrome: ipsilateral HS, ipsilateral ataxia, and contralateral hypoalgesia.
Nystagmus, vertigo, dysphagia, ipsilateral facial hypoalgesia, and facial weakness can also be found. In a series including
33 patients with lateral medullary infarction, ipsilateral HS was the most frequent sign found in 91% of the cases.’®
A larger series of 130 patients with lateral medullary infarction showed that HS was present in 88% of the patients.*
Lower cervical or upper thoracic spinal cord lesions can occasionally cause isolated central HS but are more often
associated with other signs. Brown-Séquard syndrome can be associated with central HS ipsilateral to the side with the
loss of motor function and light touch. Patients with lower cervical or upper thoracic cord lesions can develop on very

rare occasions an alternating HS.***!
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Preganglionic (SON) Horner’s Syndrome
When faced with a preganglionic HS, after ruling out iatrogenic causes and trauma, malignancies should always be
considered since they are the cause of up to 25% of preganglionic HS."’

Lesions of the upper chest cavity, the cervical sympathetic chain, or the neck can result in preganglionic HS. When
associated with ipsilateral shoulder pain, arm paresthesia, hand muscle atrophy, an underlying malignancy of the
pulmonary apex or the brachial plexus should be suspected. This combination of symptoms is called Pancoast

syndrome."”

Postganglionic (TON) Horner’s Syndrome
In postganglionic HS (unlike central and preganglionic HS), because of the anatomical distribution of the sudomotor
fibers, hemifacial anhidrosis is absent except for a small patch of skin above the eyebrow. This made some authors call it
an incomplete HS.!”

Even though postganglionic HS is often idiopathic, carotid artery dissection should always be eliminated. Unilateral
HS is the third most common symptom present in up to 58% of carotid artery dissection following pain and focal cerebral
ischemic symptoms.**

Lesions of the cavernous sinus will often associate with deficits of cranial nerves III, IV, V and VI

Neuroblastoma and Horner’s Syndrome in the Pediatric Population

Neuroblastoma has been reported to be the most common occult malignancy to be associated with pediatric HS.*****
Despite this association of HS and neuroblastoma in the literature, Musarella et al and Jaffe et al have concluded that as
few as 3.5% to 13% of children with neuroblastoma have associated Horner syndrome, while in only 2.2%, Horner
syndrome is the initial symptom.*>**® Extrapolating from the incidence of neuroblastoma in patients younger than 5 years,
Smith et al found that neuroblastoma concurrent with HS would have a projected incidence of 1 in 54,000 to 200,000
pediatric patients, while 1 in 318,200 would initially manifest HS.® Mahoney et al recommended that children with
suspected HS undergo a general physical examination and palpation of the neck, axilla, and abdomen. If HS is then
clinically or pharmacologically confirmed, magnetic resonance imaging (MRI) of the head, neck, and chest with and
without contrast, in addition to urine catecholamine testing should be ordered.** However, Smith et al suggested that the
current recommendation be reconsidered, in view of the extremely low extrapolated incidence of concurrent Horner

syndrome and neuroblastoma.®

Pharmacological Localization
Hydroxyamphetamine acts by releasing the norepinephrine stored at the presynaptic ends of the postganglionic nerve
fibers. In central and preganglionic HS, postganglionic neurons remain intact. Thus, the use of 0.5% hydroxyampheta-
mine eyedrops induces pupillary dilation in the affected eye. On the other hand, in case of damage at the postganglionic
level of the OSP, the norepinephrine storage at the end of the fibers dissipates. Thus, the use of hydroxyamphetamine
produces a greater dilation response in the normal pupil compared to Horner’s pupil.*” However, since there is usually
a certain delay between the onset of postganglionic HS and the total depletion of norepinephrine from the nerve endings,
false-negative results remain possible in acute HS, especially within the first 2-3 weeks.*® This test has also some
limitations in infants since TON are usually damaged in congenital HS or early acquired HS (during the first year of life)
even if it is spared by the causative lesion. Also, hydroxyamphetamine eyedrop testing is not reliable when performed
within 48 hours from the use of apraclonidine or cocaine testing, since cocaine inhibits the uptake of hydroxyamphe-
tamine by the presynaptic nerve endings.

Pholedrine is a derivative of hydroxyamphetamine. In one study, 1% pholedrine proved to be as effective as 0.5%
hydroxyamphetamine in distinguishing postganglionic HS from central and preganglionic HS.*’

Unfortunately, both hydroxyamphetamine and pholedrine are not available commercially and are therefore hard to
obtain.
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Phenylephrine

Some authors believe that Phenylephrine 1% could be an alternative to hydroxyamphetamine as a localizing substance.
One study showed that phenylephrine when diluted to 1% concentration and used as eyedrops in the eyes of patients with
HS, had 81% sensitivity and 100% specificity in determining postganglionic lesions from central or preganglionic
lesions.*”

Thompson and Mensher, using a 10% concentration, which dilates the normal pupil, determined that the affected
pupil of the three patients with post-ganglionic lesions dilated sooner and more vigorously than the unaffected pupil.”!
Danesh-Meyer et al’s study showed that phenylephrine 1% dilates the post-ganglionic Horner’s pupil, but not the non-
post-ganglionic or normal pupil. The affected pupil did not dilate in patients with central HS, dilated minimally in cases
of preganglionic HS, and showed noticeable dilation in patients with postganglionic HS. The authors suggest that
denervation hypersensitivity of the dilator muscle’s cells is superior in case of postganglionic lesions.>

One of the limitations of the 1% concentration is that it does not dilate the normal pupil (contrary to the 10%
concentration). This implies that if neither pupil dilates with phenylephrine 1% it could be either because the lesion is

non-post-ganglionic or the drops are ineffective.*

Imaging Strategies
Patients with HS can have associated symptoms that help localize the defect and strategically use targeted imaging
evaluation. However, cases of isolated HS represent a clinical challenge.

Patients who present with central HS should be imaged with MRI from the brain to the upper thoracic spinal cord. In
preganglionic and postganglionic HS, computed tomography (CT)-angiography from the orbits to T4-T5 is advised.
Patients identified as having isolated HS are those who have no history of malignancy and whose clinical evaluation does
not reveal any localizing signs.’

In one study including 88 patients with isolated HS who underwent radiological evaluation, 18 (20%) had an
identifiable cause with internal carotid dissection being the leading etiology present in 7/88. However, in this study,
patients with painful HS were not excluded and pain was in fact present in 6/7 of the patients with an internal carotid
dissection. Thus, the authors suggest that urgent imaging after the onset of HS is only recommended in case of associated
pain.>

The cause of the damage to OSP is usually known before the diagnosis of HS is made. In the majority of cases where
the diagnosis of HS required pharmacological testing, no etiology was found. The syndrome was considered as
« idiopathic ».>?

The diagnosis of carotid artery dissection should be suspected in all patients with HS and headache or neck pain,
especially in the presence of focal neurological signs. However, in very rare cases, it may be responsible for HS even in
the absence of neck or face pain.

In adults with longstanding HS, it is possible to differ further explorations.

Conclusion

Horner’s syndrome results from a lesion anywhere along the oculosympathetic pathway. Etiologies range from benign to
serious with some being life-threatening. Three types of HS are distinguished according to the location of the lesion.
Understanding the clinical features of the three types of HS and their implications assists in localization of the underlying
pathologic process. The diagnosis of HS requires a methodologic approach based on a complete physical examination
and/or ancillary pharmacological testing. In most cases, targeted imaging of the sympathetic pathway according to the
symptoms and/or pharmacological tests allows one to identify the etiology of HS.

Digital Pupillometry
Using digital pupillometry to measure baseline inter-eye difference in maximal pupil size and dilation lag proved to be an
objective, fast, and reliable tool, for the diagnosis of HS.1®
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Facial Imaging

In 2022, a group of experts published a paper suggesting the use of a computer to automatically detect patients with HS
through facial imaging. They concluded that their methods were accurate enough to be used as a second advisor to
clinicians before diagnosing HS. They plan on conducting future studies with larger samples and to investigate the
possible use of video detection.?”

Disclosure
The authors report no conflicts of interest in this work.
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