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Third Cranial Nerve Palsy Presenting with 
Unilateral Diplopia and Strabismus in a 
24-Year-Old Woman with COVID-19
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 Patient: Female, 24-year-old
 Final Diagnosis: Third cranial nerve palsy in a women presenting COVID-19
 Symptoms: Ophthalmoplegia
 Medication: —
 Clinical Procedure: —
 Specialty: Ophthalmology

 Objective: Rare disease
 Background: Coronavirus disease (COVID 19) is caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

and is the causative agent of a serious disease that is of great global public health concern. Palsy of the third 
cranial nerve is very rare in patients with confirmed 2019 novel coronavirus disease (COVID-19). We describe 
the case of a patient with an incomplete palsy of the left third cranial nerve sparing the pupils in the context 
of SARS-CoV-2 virus infection.

 Case Report: We report the case of a 24-year-old woman with confirmed COVID-19, which presented with acute onset of 
diplopia and strabismus of the left eye that occurred 3 days after the start of general symptoms. The patient 
had no significant medical history. Based on detailed ophthalmic and neurological examination, acute pain-
less incomplete palsy of the third cranial nerve was suspected. Oculo-cerebral magnetic resonance angiogra-
phy was unremarkable. Blood tests revealed mild normocytic regenerative anemia. According to the Moroccan 
recommendations, chloroquine and azithromycin were started. After what, a quick improvement of exotropia 
and diplopia was observed, and complete recovery was obtained by the sixth day of treatment. No adverse ef-
fects of the treatment were noted.

 Conclusions: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) can cause neurological complications such as 
cranial nerve palsy. The pathological mechanism remains unclear. Full recovery of the ocular motricity is pos-
sible, and prognosis depends on the severity of the respiratory illness.

 MeSH Keywords:	 COVID-19	•	Diplopia	•	Oculomotor	Nerve	Diseases	•	Ophthalmology	•	Ophthalmoplegia

 Full-text PDF: https://www.amjcaserep.com/abstract/index/idArt/925897

Authors’ Contribution: 
Study Design A

 Data Collection B
 Statistical Analysis C
Data Interpretation D

 Manuscript Preparation E
 Literature Search F
Funds Collection G

1 Ophthalmology Department, Mohammed VI University Hospital Center, 
Marrakesh Medical and Pharmacy Faculty, Caddy Ayad University, Marrakesh, 
Morocco

2 Department of Pediatrics, Mohammed VI University Hospital Center, Marrakesh 
Medical and Pharmacy Faculty, Caddy Ayad University, Marrakesh, Morocco

e-ISSN 1941-5923
© Am J Case Rep, 2020; 21: e925897 

DOI: 10.12659/AJCR.925897

e925897-1 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Background

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
is a novel beta-coronavirus that was first described in a cluster 
of patients presenting with pneumonia symptoms in Wuhan, 
China, in December 2019 [1]. The outbreak of coronavirus dis-
ease (COVID-19) has been declared a public health emergen-
cy by the World Health Organization. It is presenting a mas-
sive challenge for health care workers worldwide [1]. The first 
Moroccan cases of COVID-19 were identified in March 02, 
2020. As of July 12, 2020, 15 635 cases and nearly 250 deaths 
have been reported [2]. Ophthalmological manifestations of 
COVID-19 are rare compared with the typical clinical features, 
which include fever, dry cough, shortness of breath, myalgia, 
and fatigue, which are seen in most COVID-19 pneumonia 
patients [3]. We report the case of a woman with confirmed 
COVID-19, who developed incomplete unilateral palsy of the 
third cranial nerve during the acute phase of the disease.

Case Report

A previously healthy 24-year-old woman, with no medical 
history (such as diabetes, high blood pressure, dyslipidemia, 
vasculitis, smoking, obesity, familial neurological disease, or 
other risk factors for ischemic ophthalmoplegia), presented 
to the Emergency Department for acute onset of strabismus 
and diplopia of the left eye, evolving for 3 days. She had a fe-
ver of 38.5°C, dry cough, and anosmia for the last 4 days. No 
eye pain or redness were reported. The patient had previously 
had contact with her father, who tested positive for COVID-19 
1 day before. Blood pressure level and hemodynamic state 
were within normal ranges (Bp=110/70 mmHg, SpO2=95%, 
heart rate=67 ppm, respiratory rate=21 bpm). The ophthalmo-
logical exam result was as follows: visual acuity=0.1 logMAR 

in both eyes; no ptosis found in palpebral examination; both 
pupils were equal and reactive to light and accommodation; 
there was no relative afferent pupillary defect; and the ocu-
lar motility examination showed restricted up-gaze, adduc-
tion, and downgaze of the left eye (Figure 1). The diplopia in-
creased in adduction. The slit lamp and fundus examinations 
were unremarkable. No neurological impairment was found, 
and the rest of the physical examination was unremarkable. 
Incomplete palsy of the third cranial nerve was diagnosed. 
A nasopharyngeal swab for SARS-CoV-2 RT-PCR (GeneFinder™ 
COVID-19 Plus RealAmp Kit) was positive. After admission to 
the COVID-19 ward, laboratory workup and radiological inves-
tigations were performed. Magnetic resonance angiography of 
the brain and orbits revealed no lesions or aneurysmal com-
pression of the third left cranial nerve (Figure 2). Blood tests 
revealed mild normocytic regenerative anemia. There was no 
inflammation, thrombophilia, or renal or hepatic impairment 
(Table 1). The corrected QT interval was 380 ms on electro-
cardiogram. Treatment was started according to the Moroccan 
recommendations for the management of COVID-19 in adults. 
The patient received chloroquine (500 mg 2 times per day for 
10 days) with azithromycin (500 mg once a day the first day, 
then 250 mg every day for 6 days), vitamin C (1 g 2 times a 
day for 10 days) and Zinc (90 mg 2 times a day for 10 days). 
Evolution was marked by apyrexia and improvement of gen-
eral clinical signs by the second day. The exotropia and diplo-
pia of the left eye resolved rapidly, and complete recovery was 
achieved by the sixth day of treatment (Figure 3). Her hemo-
globin level was in the normal range after 10 days. Fortunately, 
no adverse effects of the treatment were noted, and discharge 
was possible after 10 days of hospital stay. To date, our pa-
tient is healthy and doing well.

Figure 1.  Restricted up-gaze (A), adduction (B), and downgaze (C) of the left eye in ocular motility examination.
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Discussion

We report the case of a patient with an acute painless palsy 
of the left third cranial nerve sparing the pupils in the context 
of the SARS-CoV-2 virus infection. Unilateral oculomotor nerve 
palsy can be caused by several disorders, including cerebral 
aneurysms, vascular disorders, tumors, or diabetes mellitus. 
However, no clinical, laboratory, or imaging examinations re-
vealed any signs of an underlying structural cause of the ocu-
lomotor nerve injury, indicating that COVID-19 infection might 
have caused the transient oculomotor nerve palsy in this case. 
In early March 2020, the first cases of the new coronavirus 
pandemic started to spread throughout Morocco [2]. This vi-
ral infection was responsible for respiratory symptoms rang-
ing from a simple flu syndrome to severe, sometimes fatal, 
respiratory distress [4]. However, the range of affected organs 
has widened, affecting different systems of the human body, 
thus being responsible for a real clinical polymorphism, which 
can sometimes be misleading. The pathophysiological mecha-
nism of SARS-CoV-2 infection suggests the penetration of the 

virus into the cell, and requires the binding of a speculated 
protein with an ACE2 receptor expressed on the cell surface. 
Therefore, the latter appears to be the gateway for the virus 
into the cell [5]. The overexpression of ACE2 receptors in the 
lungs explains why respiratory involvement is the most com-
mon form of COVID-19 infection [5]. The penetration of the 
SARS-CoV-2 virus through the cribriform lamina of the ethmoid 
bone can damage the olfactory bulb, which causes anosmia, 
and can be the entry route to the nervous system. Expression 
of ACE2 receptors in nerve cells explains the neurological dam-
age linked to COVID-19, which suggests the neurotropic na-
ture of the virus [6]. This hypothesis was discussed in a study 
published in the Medrxiv4 on 214 cases, which demonstrated 
that 36% of patients infected with COVID-19 had neurological 
manifestations [7]. These neurological lesions are multiple and 
can be secondary to neuronal damage without inflammation, 
or caused by the direct action of the virus on the nerves [8,9] 
or vessels, in particular within the framework of a necrotiz-
ing hemorrhagic encephalopathy [10]. The ophthalmological 
involvement during the coronavirus infection occurs in the 

Figure 2.  Angio-MRI of the brain and orbits revealing no lesions or aneurysmal compression of the third left cranial nerve.
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form of conjunctivitis, as mentioned in many studies, such 
as the case report published by Cheema et al. [11], which de-
scribed conjunctivitis as the initial manifestation of COVID-19 
infection before respiratory symptoms. Some authors report-
ed the association of COVID-19 with inflammatory neurop-
athies [12]. A retrospective review described a patient with 
a complete isolated third oculomotor nerve palsy; unfortu-
nately, his illness worsened, and he died of respiratory failure 

Table 1. Results of laboratory workup.

Elements Value Normal	value	

Hemoglobin 12.5 g/dl 12–16 g/dl

MCV 86.1 fl 80–100

MCH 27.6 pg 27–32

MCHC 32.1/dL 32–35

Leucocytes 

Neutrophils 9170 2–7.5×103

Lymphocytes 2040 1–4×103

Monocytes 640 0.2–1×103

Eosynophil 70 0.04–0.5×103

Basophils 100 0–0.10×103

Platelets 377 000 150–450×103

Erythrocytes 4.6×106 4.2–5.2×106

TP 93% (70–100)

TCA 25 (30–35)

INR 1.02

Fibrinogene 3.5 g/l

K+ 4.7 mmol/l (3.50–4.50)

Elements Value Normal	value	

NA+ 141 mmol/l (135.00–145.00)

Cl– 107 mmol/l (98.00–107.00)

Urea 0.18 g/l (0.25–0.48)

Creatinine 5.4 mg/l (5.00–9.00)

Glycaemia 0.87 g/l (0.70–1.09)

AST 12 U/L (10.00–35.00)

ALT 11 U/l (7.00–33.00)

GGT 16 U/l (6.00–42.00)

ALP 69 U/l (35.00–104.00)

LDH 203 U/l (0.00–250.00)

CRP 8 mg/l (0.00–5.00)

Ferritin 48 ng/ml (15.00–150.00)

Procalcitonin 0.05 ng/ml <0.5

D-dimer 0.009 dOD (0.00–0.05)

Troponin 3 (0.00–13.00)

Figure 3.  Complete recovery of the ocular motility examination obtained by the sixth day.

12 days later [13]. Another paper reported 2 cases of oph-
thalmoplegia associated with neurological impairment [14], 
but improvement in both of these patients was slower than 
in our case. Our patient presented a painless left ophthalmo-
plegia with binocular diplopia and without headache or other 
signs of central nervous system involvement. The patient re-
ceived chloroquine, azithromycin, and supportive treatment, 
according to the Moroccan protocol [15]. At present, there is 
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no vaccine against COVID-19 or specific treatment; however, 
certain therapeutic protocols are used to reduce multiplica-
tion of the virus and improve the prognosis of patients. Some 
studies have proven the effectiveness of chloroquine against 
COVID-19, in particular, that of Raoult [16] in France, Gao in 
China [17], and Singh in India [18]. However, the intake of this 
molecule is not harmless, with its adverse effects including, in 
particular, cardiac problems, which can be severe, and macu-
lar damage due to chloroquine can be irreversible and com-
promise patient quality of life [19]. In our patient, the oph-
thalmologic symptoms improved along with the other signs.

Conclusions

Unilateral palsy of the third cranial nerve can be a revealing 
pattern of COVID-19 in adults. It can occur in patients with 
mild symptoms, and without other central nervous system in-
volvement. Radiological findings can be very poor, and complete 
recovery can be obtained within a few days of acute onset.
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