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Horner’s syndrome occurs secondary to paresis of the oculo-sympathetic pathway and 
classically presents with the triad of ptosis, miosis, and anhidrosis. Sympathetic 
innervation to the eye involves a long and tortuous course requiring three separate 
neuronal junctions to complete the pathway. An insult along any part of this pathway will 
result in the constellation of findings characteristic of the syndrome. Herein, we report 
the case of a 63-year-old male who presented with ptosis and anisocoria of the left eye 
following hospitalization for COVID-19 infection. A diagnosis of Horner’s syndrome was 
confirmed with pharmacological testing, and further evaluation identified the underlying 
etiology. We will include an overview of the clinical presentation, various etiologies, 
diagnosis, and management of Horner’s syndrome. 
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CASE REPORT 

A 63-year-old African American male presented with a com
plaint of a ptotic superior left lid. The ptosis was constant 
and did not vary through the day or with fatigue. He first 
noticed the ptosis two weeks earlier after being discharged 
from the hospital for treatment of COVID-19 related pneu
monia which required him to be on a ventilator the previous 
two and a half months. He was prescribed 60 mg of oral 
prednisone upon discharge for the treatment of persistent 
pulmonary symptoms and instructed to follow-up with his 
primary care physician for tapering. His other major med
ical diagnoses included type 2 diabetes mellitus, hyperten
sion, dyslipidemia, sleep apnea, and gout. 

Best-corrected visual acuity measured 20/20 in each eye. 
Extraocular muscle function and confrontation visual field 
testing was normal in both eyes. Anisocoria was noted with 
the right pupil measuring 7 mm and the left measuring 4 
mm in dim lighting. In bright lighting, the right pupil mea
sured 5 mm and the left measured 2 mm. Each pupil re
action was brisk and no afferent pupillary defect was pre
sent OU. Ptosis of the superior left lid was apparent with 
unequal palpebral fissure heights measuring 10 mm on the 

right and 6 mm on the left. Anterior segment findings were 
unremarkable in each eye. Intraocular pressures measured 
13 mmHg OU at 9:14 am, and dilated fundus examination 
revealed healthy optic nerves, maculae and peripheral reti
nae. 

Based on the presence of left upper lid ptosis and pupil 
miosis, (Figure 1), diagnostic testing for suspected Horner’s 
syndrome was initiated. One drop of 0.5% apraclonidine 
was instilled in each eye and the patient was evaluated 
thirty minutes later to monitor for changes in pupil size and 
palpebral fissure height. Upon re-evaluation, the ptosis of 
the left upper lid was almost completely resolved and the 
previously miotic left pupil was dilated (Figure 2), confirm
ing our suspicion of Horner’s syndrome. 

The case was reviewed with neurology and the following 
tests were ordered: MRI/MRA of the head and neck with 
and without contrast, CT of the chest, carotid ultrasound, 
CBC, and erythrocyte sedimentation rate. No significant ab
normalities were noted on MRI/MRA, carotid ultrasound, or 
blood work. However, CT images of the chest revealed up
per lobe atelectasis, which is a complete or partial collapse 
of an area of the lung, as well as pleural effusion or abnor
mal fluid collection in the pleural cavity. After evaluation by 
neurology and a thorough review of the patient history and 

Correspondence to: 
Ellen Prewitt, OD, FAAO 
Tuscaloosa Veterans Affairs Medical Center, Tuscaloosa, Alabama 
3701 29th Loop Road East 
Tuscaloosa, AL 35404 
E-mail: ellen.prewitt@va.gov 

a 

Prewitt E, Edwards K. Horner’s Syndrome Following COVID-19 Infection and Treatment.
CRO Journal. 2022;33(2).

https://www.crojournal.com/case-report-giant-cell-arteritis-presenting-with-6th-nerve-palsy-without-ischemic-optic-neuropathy
https://www.crojournal.com/case-report-giant-cell-arteritis-presenting-with-6th-nerve-palsy-without-ischemic-optic-neuropathy
mailto:ellen.prewitt@va.gov


Figure 1. Initial presentation of left upper eyelid ptosis 
and miosis of the left pupil. 

Figure 2. Resolution of ptosis and dilation of the 
previously miotic left pupil 30 minutes after 
instillation of 0.5% apraclonidine. 

ancillary testing, it was determined that the Horner’s syn
drome was due to cervical and upper chest trauma, as well 
as inflammation secondary to prolonged intubation. 

When the patient was discharged from the hospital fol
low-up care was coordinated with his primary care provider 
who slowly tapered the oral steroids over the following one-
month period. At his six-month follow-up visit with the eye 
clinic he was noted to have minimal residual ptosis and only 
1 mm of persistent anisocoria. Improvement of the ptosis 
and miosis was attributed to the resolution of inflamma
tion. These findings have remained unchanged over the last 
twelve months and will likely persist due to trauma to the 
cervical and chest wall that occurred during intubation. 

DISCUSSION 

Horner’s syndrome is the name given to the clinical pre
sentation of oculo-sympathetic paresis.1 It was named for 
the Swiss ophthalmologist, Johann Friedrich Horner, who 
published a case report on the condition in 1869. It is also 
referred to as Claude Bernard-Horner syndrome as Claude 
Bernard first recognized the triad of symptoms associated 
with the disease in 1852 using animal models.2 Horner’s 
syndrome occurs in approximately 1 per 6,000 people 
worldwide making it an uncommon condition. Horner’s 
syndrome affects males and females equally, and it may oc
cur at any age affecting both pediatric and elderly popula
tions. There is no predilection for Horner’s syndrome in any 
geographic location or in any ethnic group.3 

Horner’s syndrome is characterized by the classic triad 
of ptosis, miosis, and anhidrosis. Ptosis associated with 
Horner’s syndrome occurs due to a lack of sympathetic tone 
within Muller’s muscle of the upper eyelid, which leads to 

narrowing of the palpebral fissure on the affected side.4,5 

Miosis occurs on the affected side due to a decrease in sym
pathetic tone to the iris dilator muscle, which leaves the 
parasympathetic tone of the iris sphincter muscle unop
posed. Delayed dilation or “dilation lag” moving from 
bright to darkened lighting conditions may also occur due 
to the lack of contribution by the sympathetic system to the 
iris dilator muscle. Ipsilateral facial anhidrosis occurs due 
to interruption of the sudomotor system that is responsible 
for perspiration.6 

Causative lesions of Horner’s syndrome are divided into 
first, second, or third order lesions (Table 1), also referred 
to as central, preganglionic, or postganglionic. First order 
(i.e. central) neuron cell bodies are located in the hypo
thalamus and their axons descend through the brainstem 
and spinal cord to reach the ciliospinal center of Budge-
Waller at level C8 to T2.6 First order lesions of these neu
rons often show different symptoms depending on the type 
of lesion. Lesions of the hypothalamus and thalamus, such 
as infarct, tumor, or hemorrhage, present with an ipsilateral 
Horner’s syndrome that can be accompanied by contralat
eral hemiparesis and hypesthesia. Dorsal midbrain lesions 
are a type of first order lesion that can result in an ip
silateral Horner’s syndrome accompanied by a 4th cranial 
nerve palsy.7 Horner’s syndrome resulting from lesions of 
the pons can also have ipsilateral or bilateral abducens 
palsy. Some other types of first order lesions include Wal
lenberg syndrome and cervical or upper thoracic spinal cord 
lesions.6 

Second order (i.e. preganglionic) sympathetic neurons 
exit the ciliospinal center of Budge-Waller forming a sym
pathetic nerve that passes under the aorta and over the apex 
of the lung. The neurons then pass through the stellate gan
glion, up the carotid sheath, and synapse at the superior 
cervical ganglion at the level of the carotid bifurcation.11 

Lesions of the upper chest such as Pancoast tumor, trauma 
to brachial plexus or soft tissue of the neck, and pneumoth
orax can result in Horner’s syndrome.8 

Third order (i.e. postganglionic) neurons originate in the 
superior cervical ganglion, travel up the common carotid 
artery, and then continue to travel along the internal 
carotid as a plexus. A more defined nerve is then formed 
within the cavernous sinus that travels along the 6th cranial 
nerve, joins the ophthalmic division of the trigeminal 
nerve, and enters the orbit to reach the eye via the superior 
orbital fissure.11 Lesions of the neck, skull base, and orbit 
can cause a third order neuron Horner’s syndrome. Some 
examples of conditions that may cause a third order neuron 
Horner’s syndrome include carotid dissection, cluster 
headaches, cavernous sinus lesions, and rare tumors of the 
skull base. Carotid dissection is the most common causative 
lesion of third order neuron Horner’s syndrome accounting 
for 20-30% of patients diagnosed with Horner’s syndrome6 

Confirmation of suspected Horner’s syndrome can be 
achieved with ophthalmic pharmacological testing (Table 
2). The preferred agent for pharmacological testing is 0.5% 
apraclonidine ophthalmic solution. One drop is instilled in 
each eye and the examiner waits 30 minutes before deter
mining the response. Horner’s syndrome is confirmed if the 
anisocoria reverses (i.e. the smaller pupil will become larger 
in size than the fellow eye). The dilation of a Horner’s pupil 
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Table 1. Differential Diagnoses Associated with 1st, 2nd, and 3rd Order Lesions in Horner’s Syndrome (non-
exhaustive)6–10 

1st Order Lesion (Central) 2nd Order Lesion (Preganglionic) 3rd Order Lesion (Postganglionic) 

 

Cerebrovascular accident 
(i.e. Wallenburg syndrome) 

Tumor (e.g. Pancoast tumor, lung carcinoma, 
metastasis, thyroid adenoma, neurofibroma, 
mediastinal mass) 

Headache syndrome (e.g. cluster, 
migraine, Raeder paratrigeminal 
syndrome) 

Neck trauma Neck trauma (to brachial plexus or soft tissue) Trauma/tumor/inflammation of the 
neck, skull base, or orbit 

Tumor Pneumothorax Cavernous sinus pathology (e.g. 
carotid-cavernous fistula) 

Demyelinating disease Lymphadenopathy Tolosa-Hunt syndrome 

Severe osteoarthritis of the 
neck with bony spurs 
(rarely) 

Abscess Infections (e.g. complicated otitis 
media) 

After thyroid or neck surgery Carotid dissection 

Aortic aneurysm Internal carotid aneurysm 

Cervical rib 

* Congenital Horner’s Syndrome is usually due to birth trauma 

occurs using a weak sympathetic alpha-1 agonist such as 
0.5% apraclonidine due to denervation super-sensitivity of 
the alpha-1 receptors on the iris dilator muscle.12 Apra
clonidine 0.5% will also reverse the ptosis of Muller’s mus
cle associated with Horner’s syndrome due denervation su
per-sensitivity of the alpha-1 receptors of the smooth 
muscle.5 

The alternative, historical method of pharmacological 
testing for Horner’s syndrome was the use of topical 4-10% 
cocaine eyedrops. Cocaine blocks the reuptake of norepi
nephrine by the presynaptic membrane leaving a greater 
quantity of norepinephrine remaining in the synaptic cleft. 
This leads to pupil dilation in normal patients. In a patient 
with Horner’s syndrome, the normal pupil will dilate, but 
the Horner’s pupil remains unchanged (miotic) due to the 
lack of a baseline amount of norepinephrine present in the 
synaptic cleft.12 Topical cocaine is no longer used due to 
several disadvantages including a short shelf-life, status as 
a controlled substance, and limited availability. 

Localization of the lesion in patients with Horner’s syn
drome can be achieved using topical 1% hydroxyamphet
amine ophthalmic solution (Paredrine). Hydroxyampheta
mine will dilate a normal pupil and a Horner’s pupil if the 
third order neuron is intact since hydroxyamphetamine 
causes direct release of norepinephrine from intact presy
naptic nerve endings. Therefore, if the affected pupil of a 
Horner’s syndrome patient dilates with 1% hydroxyamphet
amine, the lesion must be at the level of either a first or sec
ond order neuron. If the affected pupil does not dilate with 
hydroxyamphetamine, the cause of the Horner’s syndrome 
must be a postganglionic or third order lesion.6 

Identifying the exact cause of a Horner’s syndrome may 
entail extensive testing due to the large anatomic area en
compassed by the sympathetic pathway (Table 3). Evalua
tion may be tailored to some extent if the patient presents 
with additional symptoms which point more specifically to 
a causative lesion. However, most patients present with iso
lated Horner’s syndrome and therefore require imaging 

Table 3. Work-Up to Determine Underlying Etiology of 
Horner’s Syndrome6,9–11 

Complete Blood Count (CBC) with differential to rule out 
underlying infection or hematologic causes 

Computed Tomography (CT) of the chest to evaluate lung 
apex for possible mass 

Magnetic Resonance Imaging (MRI) of the brain and neck 

Magnetic Resonance Angiography (MRA) or CT angiography 
(CTA) of head/neck to evaluate for carotid artery dissection 
(especially if neck pain present); obtain carotid angiogram if 
MRA or CTA yield equivocal results 

Consider lymph node biopsy if lymphadenopathy is present 

along the complete oculosympathetic pathway. This in
cludes MRI/MRA or CTA of the head and neck extending 
down to the aortic arch, and CT of the chest.6,11 

The novel SARS-CoV-2 (COVID-19) is a form of coron
avirus that can result in potentially fatal respiratory fail
ure. SARS-CoV-2 was declared by the World Health Organi
zation (WHO) to have reached pandemic status in March of 
2020.13 Hospitalization with eventual intubation and me
chanical ventilation was not uncommon during the height 
of the COVID-19 pandemic due to its variable and severe 
respiratory complications. As trauma and inflammation 
may result from the process and/or duration of intubation, 
this requires consideration as a potential etiology of 
Horner’s Syndrome, as was the case with our patient. 

The literature currently available regarding the ocular 
manifestations and ocular sequelae of COVID-19 is limited, 
but the most commonly reported ocular association is con
junctivitis along with a few reports of retinal vascular occlu
sion.14 This case demonstrates an additional potential oc
ular complication that may arise related to the COVID-19 
virus and its subsequent treatment. 
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Table 2. Confirming Diagnosis of Horner’s Syndrome 
Note: Hydroxyamphetamine should not be used within 24-48 hours of cocaine or apraclonidine to avoid possible interference5,6,9,10,12 

CONCLUSION 

Horner’s syndrome is a relatively uncommon condition with 
many possible causative lesions. Once the diagnosis of 
Horner’s syndrome is confirmed with ophthalmic pharma
cological testing, it is important to uncover the underlying 
cause in a timely manner, as certain etiologies of Horner’s 
syndrome can prove fatal if untreated. This case outlines 
the novel presentation of transitory Horner’s syndrome sec
ondary to cervical and upper chest trauma associated with 
prolonged intubation for the treatment of respiratory com
plications from COVID-19 infection. This review empha

sizes the necessity of a thorough case history, appropriate 
testing, and interdisciplinary collaboration. 
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