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Abstract

Horner Syndrome is a well-recognized neuro-ophthalmological condition resulting from the
disruption of the oculosympathetic pathway. Characterized by a classic triad of ptosis, miosis, and
anhidrosis, its identification holds significant diagnostic value, often pointing to serious underlying
pathology. This article reviews the anatomy, etiology, clinical features, diagnostic approach, and
management of Horner Syndrome.
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Introduction

Horner Syndrome, first described by the Swiss ophthalmologist Johann Friedrich Horner in
1869, represents a constellation of ocular and facial findings caused by the interruption of
sympathetic innervation to the eye and face. Although the syndrome itself is not life-threatening, its
underlying causes can range from benign conditions to life-threatening emergencies such as
internal carotid artery dissection or apical lung malignancy (Pancoast tumor). Therefore, prompt
recognition and thorough investigation are paramount in clinical practice.

Anatomy of the Oculosympathetic Pathway

Understanding Horner Syndrome requires a solid grasp of the three-neuron sympathetic arc
that supplies the eye and face:

* First-order (central) neurons: Originate in the hypothalamus and descend through the
brainstem and cervical spinal cord to the ciliospinal center of Budge (C8-T2).

* Second-order (preganglionic) neurons: Exit the spinal cord, loop over the apex of the
lung, travel along the subclavian and carotid arteries, and synapse in the superior cervical ganglion.

* Third-order (postganglionic) neurons: Travel along the internal carotid artery into the
cavernous sinus, ultimately innervating the dilator pupillae muscle, the superior and inferior tarsal
muscles (Muller's muscle), and the sweat glands of the face.

Interruption at any point along this pathway results in the characteristic findings of Horner
Syndrome.

Clinical Features

The classic triad of Horner Syndrome includes:
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1. Ptosis - A partial drooping of the upper eyelid due to paralysis of Muller's muscle, typically
1-2 mm (distinguishable from the complete ptosis seen in CN III palsy).

2. Miosis - Constriction of the pupil resulting from unopposed parasympathetic tone on the
sphincter pupillae.

3. Anbhidrosis - Reduced or absent sweating on the ipsilateral face, depending on the level of
the lesion (more prominent in second-order neuron lesions).

Additional findings may include:

* Enophthalmos - An apparent recession of the eyeball due to relaxation of the orbital
smooth muscle.

* Lower lid elevation (reverse ptosis) - Due to paralysis of the inferior tarsal muscle.

* Heterochromia iridis - Seen in congenital Horner Syndrome, where the affected iris
remains lighter in color.

Etiology and Localization

The etiology of Horner Syndrome is closely linked to the anatomical level of the lesion:
First-order neuron lesions

» Lateral medullary (Wallenberg) syndrome
* Multiple sclerosis

* Brainstem or cervical cord tumors

* Syringomyelia

Second-order neuron lesions

» Pancoast tumor (superior sulcus lung carcinoma)
* Cervical rib or trauma

* Thyroid or neck surgery

* Thoracic aortic aneurysm

Third-order neuron lesions

 Internal carotid artery dissection (a neurological emergency)

» Cavernous sinus thrombosis or tumor

* Cluster headache (in which Horner Syndrome may be transient)
 Otitis media in children

Diagnosis

The diagnosis is primarily clinical. Pharmacological testing is used to confirm and localize the
lesion:

* Cocaine (4-10%) eye drops: Block norepinephrine reuptake; failure of pupil dilation
confirms sympathetic denervation at any level.
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* Apraclonidine (0.5-1%): Now more widely used; in Horner Syndrome, the denervated
pupil dilates paradoxically due to supersensitivity (reversal of anisocoria).

* Hydroxyamphetamine (1%): Helps differentiate second- from third-order lesions; the
pupil fails to dilate if the postganglionic neuron is damaged.

Neuroimaging is essential. MRI of the brain and spinal cord, CT of the chest (to exclude
Pancoast tumor), and CT angiography or MR angiography of the neck vessels (to detect carotid
dissection) are the cornerstones of the workup.

Management

There is no specific treatment for Horner Syndrome itself. Management is directed entirely at
the underlying cause. Carotid artery dissection may require anticoagulation or antiplatelet therapy.
Pancoast tumors are managed with a combination of surgery, radiotherapy, and chemotherapy.
Prompt etiological diagnosis is therefore critical to guide therapy and improve prognosis.

Conclusion

Horner Syndrome is a clinically significant finding that demands systematic investigation. Its
deceptively subtle ocular signs - ptosis, miosis, and anhidrosis - belie the potentially serious
pathology that may lie beneath. A sound understanding of the oculosympathetic anatomy,
combined with targeted pharmacological testing and neuroimaging, enables the clinician to localize
the lesion accurately and initiate appropriate treatment. Every case of Horner Syndrome should be
treated as a potential diagnostic emergency until a benign etiology is confirmed.
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