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Abstract 

Influenza vaccines are known to have a few neurological complications, such as Guillain-Barre 

syndrome, chronic inflammatory demyelinating polyneuropathy, and acute disseminated en-

cephalomyelitis. However, oculomotor palsy caused by influenza vaccination is extremely rare. 

We present a case report of a 25-year-old woman without any medical history who developed 

complete oculomotor palsy 2 weeks after influenza vaccination. Other possible causes of ocu-

lomotor nerve palsy, such as stroke, compressive lesions, infections, and autoimmune disor-

ders, were eliminated by blood tests, cerebrospinal fluid examination, and imaging studies. 

Hence, influenza vaccine was considered as the likely cause. © 2021 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

The influenza vaccine, which is considered to be safe, has been recommended by the 
United States Advisory Committee on Immunization Practices for all adults and children who 
are 6 months of age or older [1]. In particular, influenza vaccination for health-care personnel 
and high-risk populations, such as children, the elderly, patients with chronic illness, and 
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pregnant women, is strongly recommended [2]. The influenza vaccine is an inactivated vac-
cine with some side effects, such as soreness at the vaccination site, fever, malaise, and myalgia 
[3]. 

Several neurological complications have been infrequently reported after influenza vac-
cination, such as Guillain-Barré syndrome (GBS) [4], chronic inflammatory demyelinating  
polyneuropathy (CIDP) [5], acute disseminated encephalomyelitis (ADEM) [6], acute trans-
verse myelitis, optic neuritis, cerebellar ataxia, giant cell arteritis, peripheral facial palsy, der-
matomyositis, and vasculitic ulnar mononeuropathy; however, oculomotor palsy has rarely 
been reported. We present a case of complete oculomotor palsy after influenza vaccination in 
a 25-year-old woman without any medical history. 

Case Presentation 

A 25-year-old woman with no medical history visited our hospital with left eye ptosis and 
diplopia. She was working as a nurse in a pediatric clinic and had, therefore, been vaccinated 
for prevention of influenza. She developed symptoms 2 weeks after the influenza vaccination. 
She did not complain of ocular pain or other neurological symptoms. In addition, she had no 
clinical signs or symptoms of possible autoimmune disorders like lupus or Sjogren’s syn-
drome. She was a social drinker and a nonsmoker. She had no family history of neurological 
diseases. 

On general physical examination, her blood pressure was 132/74 mm Hg. Neurological 
examination revealed a dilated pupil in the left eye, severe ptosis, and diplopia with reduced 
adduction, elevation, and depression of the left eye, which suggested complete left oculomotor 
palsy (Fig. 1). Other neurological examinations showed no abnormalities.  

The blood tests, including the complete blood count, erythrocyte sedimentation rate, elec-
trolytes, creatinine, total cholesterol, triglyceride, fasting glucose, and glycosylated hemoglo-
bin levels, were normal. Autoantibodies for vasculitis, including anti-neutrophil cytoplasmic 
antibodies, anti-nuclear, cardiolipin, ds-DNA, phospholipid, and Ro/La antibodies were nega-
tive. Anti-ganglioside antibodies (IgG, IgM) including GM1, GD1b, and GQ1b were also nega-
tive. Cerebrospinal fluid (CSF) analysis showed the following results: red blood cells 0/UL, 
leukocytes 0/UL, protein 38 mg/dL, glucose (CSF) 65 mg/dL, and glucose (serum) 102 mg/L 
(ratio 0.64). The brain computed tomography (CT) and brain CT angiography were unremark-
able. Orbital magnetic resonance imaging (MRI) revealed enhancement of the left oculomotor 
nerve (Fig. 2). 

The patient was treated with Solu-Medrol® (methylprednisolone sodium succinate) 
1,000 mg/day i.v. for 5 days. The pupillary light reflex was restored after 3 days of high-dose 
steroid therapy. On the following day, ptosis and diplopia began to improve. After 4 weeks of 
persistent symptoms, gradual and complete recovery was achieved. 

Discussion/Conclusion 

Oculomotor nerve palsy can result from any lesion along the nerve pathway between the 
midbrain and the extraocular muscles. It can be classified as complete or incomplete depend-
ing on the pupillary involvement. Complete oculomotor palsy presents with an unreactive and 
dilated pupil, commonly caused by compressive lesions, such as aneurysms of the posterior 
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communicating artery and mass lesions [7]. Incomplete oculomotor palsy is characterized by 
sparing of the pupil and is usually associated with inflammation (i.e., Tolosa-Hunt syndrome) 
or nerve ischemia [8, 9]. Although there were no compressive lesions in the present case, the 
patient showed complete oculomotor palsy with a dilated pupil, suggesting that oculomotor 
palsy caused by vaccination can present with complete palsy. 

Some neurological complications of influenza vaccination have been reported, most of 
which occurred within 4 weeks from the vaccination [4–6]. In our case, the patient’s symp-
toms developed 2 weeks after the vaccination. Furthermore, the possibility of other causes of 
oculomotor palsy, such as constructional lesions, infections, and autoimmune disorders, were 
ruled out through history taking, blood tests, autoantibody tests, CSF analysis, and imaging 
studies. Moreover, the patient had no risk factors for ischemic oculomotor palsy, such as hy-
pertension, diabetes, dyslipidemia, smoking, or obesity. Although a definite causal relation-
ship between the influenza vaccine and oculomotor nerve palsy has not been established, no 
other possible etiology could explain the patient’s symptoms. Therefore, it is reasonable to 
consider influenza vaccination as the cause of the sudden onset of complete third nerve palsy 
in this case. 

Oculomotor palsy after vaccination has rarely been reported. There have been 2 reported 
cases of infants with oculomotor palsy after measles-mumps-rubella vaccination [10, 11]. Fol-
lowing influenza vaccination, 1 elderly patient with incomplete oculomotor palsy [12] and an-
other with underlying inflammatory bowel disease have been reported [13], different from 
our case. Our case report shows that oculomotor palsy after vaccination can occur in young 
healthy adults without underlying medical disease. 

Pathological mechanisms underlying oculomotor palsy after influenza vaccination are 
poorly understood. Previous reports suggested that the influenza vaccine may damage the 
myelin sheaths and surrounding axons as neurological complications, such as GBS, CIDP, and 
ADEM, and oculomotor palsy can be triggered by the same mechanism [12, 14]. In this case, 
enhancement along the neural sheath of the oculomotor nerve was observed on the orbital 
MRI, as well as the fast recovery of the patient’s symptoms, supporting the theory of demye-
lination. Moreover, the atypical presentation of Fisher syndrome could be considered as one 
of possible diagnoses of this case, considering various clinical manifestations and the gangli-
oside antibody profile of Fisher syndrome [15, 16]. Although CSF profile and negative anti-
GQ1b antibody were not compatible with Fisher syndrome, the self-limiting disease course of 
our case and previous reports of GBS and Fisher syndrome after vaccination were suggestive 
of a diagnosis of Fisher syndrome in this case.  

There is no consensus regarding the treatment of oculomotor palsy after influenza vac-
cination. Although the previously reported cases presented spontaneous resolution of symp-
toms without any specific treatment, we provided steroid treatment for this patient to reduce 
the abnormal immune response causing demyelination for two reasons: first, our patient had 
more severe symptoms compared to the previously reported patients, and her symptoms 
gradually aggravated before hospital admission; second, she was a young healthy adult with-
out any medical history, and the risk of associated complications to high-dose steroid treat-
ment was lower than that in the previously reported patients. The patient’s symptoms began 
to improve drastically during steroid therapy, but whether the improvement was due to a re-
sponse to treatment or natural history of transient palsy is indefinite. Further studies are re-
quired to evaluate the safety and efficacy of steroid treatment for oculomotor palsy caused 
after influenza vaccination. 
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The influenza vaccine can cause rare neurological complications, such as oculomotor 
palsy, even in healthy young adults. Although it is important to highlight that these complica-
tions do not outweigh the benefits of the influenza vaccine, clinicians should be aware of the 
possibility of neurologic complications of influenza vaccination.  
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Fig. 1. Ophthalmic examination shows severe ptosis of the left eye (a) and reduced adduction, elevation, 

and depression of the left eye (b). 

 

 

 

Fig. 2. The orbital contrast-enhanced MRI shows enhancement of the left oculomotor nerve (arrow). 
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