
 

HORNER’S SYNDROME 

 

Marie Antoinette (Kirsten Dunst), at the Opera, Columbia Pictures, 2006 

 

“She looked particularly at the Queen at the moment she said this…” 

 

An eye witness account of the last public appearance of Marie Antoinette as the 

Queen of France: 

 

After the 20th of June, the people who wished well to the King and Queen were 

desirous that her Majesty should sometimes appear in public, accompanied by the 

Dauphin, a most interesting, beautiful child, and her charming daughter, Madame 

Royal. In consequence of this she went to the Comedie Italienne with her children, 

Madame Elizabeth, the King’s sister, and Madame Tourzelle, governess to the royal 

children. This was the very last time on which her Majesty appeared in public. I was 

there in my own box, nearly opposite the Queen’s; and as she was so much more 

interesting than the play, I never took my eyes off her and her family. Les Evenemens 

Imprevus, and Madame Dugazon played the soubrette. Her majesty, from her first 



entering the house, seemed distressed. She was overcome even by the applause, and I 

saw her several times wipe the tears from her eyes. 

 

The little Dauphin, who sat on her knee the whole night, seemed anxious to know the 

cause of his unfortunate mother’s tears. She seemed to soothe him, and the audience 

appeared well disposed, and to feel for the cruel situation of their beautiful Queen. In 

one of the acts a duet is sung by the soubrette and the valet, where Madame Dugazon 

says: “Ah! Comme j’aime ma maitresse”, (as I love my mistress). As she looked 

particularly at the Queen at the moment she said this, some Jacobins, who had come 

into the playhouse, leapt upon the stage, and if the actors had not hid Madame 

Dugazon, they would have murdered her. They hurried the poor Queen and family out 

of the house, and it was all the guards could do to get them safe into their carriages. 

 

Grace Elliot, July 1792 

 

By June of 1792 the situation in Paris was explosive. Following the royal family’s 

attempted flight and capture at Varennes, the Paris sections were calling for the 

overthrow of the monarchy. The constitutional monarchists of the Legislative 

Assembly were fighting a desperate rearguard action to save it. The people of Paris 

were bitterly divided. The revolutionary clubs of the Cordeliers and the Jacobins were 

baying for a “second revolution”, the complete overthrow of the monarchy, but rather 

by the process of the general consent of the nation as in 1789, it intended to achieve 

this by brutal bloodshed.  

 

In an attempt to regain some popular support for the monarchy, the constitutional 

monarchists of the Assembly decided that Marie Antoinette should make an 

appearance at the opera, amoung her supporters. The sections of Paris however got 

wind of this plan and on the night of the opera, the theatre was infiltrated by a large 

mob of Jacobin thugs. The atmosphere in the theatre was electric, the tension 

immense.  No one in the audience dared showed support for the Queen should they 

unleash the rage of the Jacobins. No one that is, except for the lead actress Madame 

Dugazon, who when she recited the lines, “Comme j’aime ma maitresse”, looked 

directly at the Queen. There were muted gasps from the audience. The gesture was 

subtle - but unmistakable - and was not lost on the Jacobins. They exploded onto the 

stage in a terrible fury and would have killed Madame Dugazon, had not her fellow 

performers been able to whisk her out of the theatre and hide her away.  

 

Grace Elliot was at the theatre on July 1792 and has left a poignant account to 

posterity of the events of the Queen’s last public appearance before her execution. It 

is true that the eyes are the “window into the soul”, and this point was no better 

demonstrated than at Marie Antoinette’s last public appearance as the Queen of 

France.  

 

In the field of medicine we must be alert to the subtle but definite signs of the eyes and 

the hidden messages they may contain. Horner’s sign is one such example - this sign 

is subtle, but the message is quite definite.   

 

 

 

 

 

 



HORNER’S SYNDROME 

 

Right sided Horner’s syndrome, showing miosis and ptosis of the right eye. 

 

Introduction 

 

Horner’s syndrome is a neurologic syndrome that classically presents with: 

 

1. Miosis: 

 

 ● Producing an obvious “anisocoria” is an unequal sizes of the  pupils  

 

2. Ptosis 

 

3. Anhidrosis 

 

4. Enophthalmos: 

 

● This really a pseudoenophthalmos, the impression that the eye is 

 sunken, is caused by a narrowing of the  palpebral aperture due to the 

 ptosis. 

 

Horner’s syndrome is caused by a lesion of the ipsilateral sympathetic innervation of 

the eye anywhere along the path of the nerves: 

 

Lesions may therefore be seen within: 

 

1. Brainstem:  

 

 ● Hypothalamus 

 

 ● Sympathetic nucleus of the brainstem 



 

2. Cervical and upper thoracic spinal cord. 

 

3. Sympathetic chain and stellate ganglion 

 

4. Carotid sympathetic plexus. 

 

Causes range from benign to serious 

 

History 

 

Horner’s syndrome is named for the Swiss ophthalmologist Dr Johann Friedrich 

Horner, (1831 - 1886) who first described the syndrome in 1869 

 

Anatomy  

 

Horner’s syndrome can result from a lesion anywhere along a three-neuron 

sympathetic (adrenergic) pathway that originates within the hypothalamus 

 

This 3 neuron pathway is organized as follows: 

 

1. The first-order neurons:  

 

● These descend caudally from the hypothalamus to the first synapse, 

 which is located in the cervical spinal cord at levels C8-T2. 

 

2. Second-order neurons:  

 

● These travel from the sympathetic trunk, through the brachial plexus, 

 and over the apex of the lung within the chest.  

 

They then ascends to the superior cervical ganglion, located near the 

angle of the mandible and the bifurcation of the common carotid 

artery. 

 

3. Third-order neurons: 

 

● These ascends within the adventitia of the internal carotid artery, 

 through the cavernous sinus, where they are in close relation to the 

 sixth cranial nerve.  

 

The oculosympathetic pathway then joins the ophthalmic division of 

the fifth cranial nerve (trigeminal nerve).  

 

In the orbit and the eye, the oculosympathetic fibers innervate the iris 

dilator muscle as well as Müller’s muscle, a small smooth muscle in 

the eyelids responsible for a minor portion of the upper lid elevation 

and lower lid retraction. 

 

See also Appendix 1  

 

 



Pathophysiology 

 

Causes: 

 

Congenital: 

 

Congenital Horner’s may occasionally occur. The iris color may also be altered 

compared with the other eye, (heterochromia) 

 

Horner’s syndrome may also result from damage to cervical sympathetic nerves as a 

result of birth trauma  

 

Acquired: 

 

Causes are sometimes classified according to the order of neurons involved, however 

it is more useful to considerer the cause in terms of anatomical regions, (which in 

turns determines the type of investigation required)    

 

In 4 anatomical regions, proximal to distal the causes include:  

 

1. Brainstem / upper spinal cord:  

 

● Vascular: 

 

 ♥ Especially as part of the lateral medullary stroke (infarction) 

  syndrome  

 

● Tumour 

 

● Syringobulbia 

 

 ● Syringomyelia (may cause a bilateral Horner’s) 

 

 ● Demyelinating disease  

 

  ♥ Multiple sclerosis   

 

2. Neck: 

 

 ● Tumour, thyroid, lymph nodes. 

 

 ● Trauma / surgery 

 

 ● Vascular lesions: 

 

  ♥ Carotid aneurysms / dissections / arteritis.  

 

3. Chest: 

 

 ● Pancoast tumour, (ie apical lung tumours) 

 

  Look for a T1 lesion (clinically)  



 

4. Intracranial (but outside the brainstem) 

 

 ● Carotid aneurysms 

 

 ● Cavernous sinus disease: 

 

♥ In cluster headache, vascular changes within the cavernous 

 sinus loggia with subsequent irritation of the local plexus of 

 nerve fibers, may result in a partial Horner’s syndrome. 

  

Note that in a significant number of cases a clear cause may not be found.  

 

Clinical Features 

 

Horner’s Syndrome:  

 

Everything gets “smaller” 

 

1. Partial ptosis:  

 

● Sympathetic fibres supply smooth muscle of the eye lids. 

 

The ptosis is usually of a minor degree only (< 2 mm) and occurs as a 

result of paralysis of the Müller’s muscle, which is innervated by the 

sympathetic pathway.  

 

The lower may also be affected as well as the upper lid producing a so-

called “upside-down ptosis”. This further narrows the palpebral fissure.  

 

The levator palpebrae superioris muscle is unaffected; weakness of this 

muscle produces the more profound upper lid ptosis seen in third 

cranial nerve palsies. 

 

2. Miosis: 

 

● Constricted pupil (due to unopposed parasympathetic action), with 

normal reaction to light (direct and consensural) and accommodation.  

 

 This produces an obvious anisocoria, the degree of which tends to be 

 more marked in the dark than in the light.  

 

A congenital Horner’s syndrome should be suspected when anisocoria 

is associated with heterochromia (unequal iris colour, with the affected 

iris being lighter). This occurs because formation of iris pigment in the 

first several months of age is under sympathetic control.  

 

This may only be apparent if the natural colour is relatively dark. 

 

3. Anhidrosis: 

 

● Reduced sweating over the ipsilateral face 



 

Anhidrosis is present in central or pre-ganglionic (first or second order) 

 lesions.  

 

The sympathetic fibers responsible for facial sweating and 

 vasodilation branch off at the superior cervical ganglion along the 

 external carotid artery and its branches.  

 

The remainder of the oculo-sympathetic pathway contains a few 

 sudomotor fibers, which supply a very small strip of skin along the 

 forehead. Thus, anhidrosis is not a  prominent feature of postganglionic 

 or third-order lesions.  

 

Note, therefore, that a partial Horner’s can occur if the lesion is 

intracranial but outside the brainstem. Here sweating may still occur. 

There is a lack of sweating only if the lesion is proximal to the base of 

the skull. 

 

This sign however is frequently not apparent to patients or clinicians. 

 

4. Enophthalmos: 

 

● Indrawing of orbital contents, is more apparent than actual, (due to the 

ptosis)  

 

Associated Neurological Features: 

 

Associated neurologic symptoms and signs can help localize the origin of the 

Horner’s syndrome, as follows:  

 

1. Brainstem signs (diplopia, vertigo, ataxia, lateralized weakness): 

 

 ● Suggest a brainstem lesion.  

 

2. Myelopathic features (bilateral or ipsilateral weakness, long tract signs, 

 sensory level, bowel and bladder impairment): 

 

 ● Suggest involvement of the cervico-thoracic spinal cord. 

 

3. Arm pain and/or hand weakness typical of brachial plexus lesions: 

 

 ● Suggest a lesion in the lung apex (T1 region)  

 

4. Ipsilateral extraocular pareses, particularly a sixth nerve palsy, in the 

 absence of other brainstem signs  

 

● Suggests a lesion localized the to the cavernous sinus. 

 

5. An isolated Horner syndrome accompanied by neck pain and / neck mass: 

 



● The combination of Horner’s syndrome and neck pain and or 

 mass, is strongly suggestive of a lesion involving the cervical 

 sympathetic chain.  

 

 It may be the first indication of a carotid artery dissection 

 

Investigations 

 

These will be tailored according to clinical suspicion for any given pathology.  

 

The following will need to be considered: 

 

CXR: 

 

For apical lung tumours, (“Pancoast” tumour)  

 

Ultrasound: 

  

Doppler ultrasound, (good as initial screen for carotid lesions, but not definitive). 

 

CT scan / CT Angiogram: 

 

Head CT for intracranial space occupying lesions causing compression of sympathetic 

fibres in association with the carotid vessels. 

 

● Neck CT for local neck masses 

. 

● Chest CT for pancoast type tumours 

 

● CT Angiogram for delineation of carotid vascular lesions  

 

MRI / MRA: 

 

MRI is the best imaging modality for the visualization of the brainstem and 

spinal cord  

 

MRA is also an excellent imaging modality for the carotid vessels, and will avoid the 

problems of IV contrast required in CT angiograms.  

 

Management 

 

Management will, of course, depend on the underlying condition. 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

 

Anatomy of the sympathetic innervation of the eye 
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