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Abstract

Diplopia, a very common ophthalmic complaint, is a potential first sign of severe pathology. Here, we
present a case of an atypical midbrain infarction targeting the lateral subnucleus of the oculomotor nuclear
complex that manifested as diplopia with no additional symptoms of a stroke episode. Axial diffusion-
weighted and coronal T2-weighted magnetic resonance imaging showed an infarct in the rostral midbrain
affecting the subnucleus of the medial rectus located ventrally. Diffusion-weighted imaging was used to
diagnose the medial rectus nucleus infarct.
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Introduction

Extraocular muscle palsy is a sign of an underlying neurological issue, which is linked to systemic ailments
such as diabetes, hypertension, hypercholesterolemia, and heart conditions [1]. Oculomotor nerve palsy may
be caused by vascular disorders of the midbrain and falls into two categories, namely, nuclear and
infranuclear. Bilateral ptosis and contralateral elevation palsy are associated with the nuclear type [2-4].
Oculomotor nerve palsy resulting from infranuclear nerve damage varies in severity, for example, partial
oculomotor nerve palsy can occur [5]. Usually, isolated unilateral extraocular palsies are associated with
orbital lesions or muscular disorders.

Isolated medial rectus palsy is an extremely rare presentation in clinical practice, particularly when no other
stroke manifestations are identified. Diplopia is a subjective complaint that requires thorough evaluation for
management. Identifying the cause of diplopia can be challenging due to the large number of differential
diagnoses that exist. In this case report, we present a case of midbrain infarction that presented as isolated
medial rectus palsy with sudden onset of diplopia post-percutaneous transluminal coronary angioplasty
(PTCA).

Case Presentation
Patient details

A 66-year-old woman reported with chief complaints of abrupt-onset diplopia that had been present for two
days to the Department of Ophthalmology. It was not associated with drooping of eyelids. There was no
previous history of painful ocular movements, colored halos, or visual field loss. No history of any other
neurological symptoms such as numbness or tingling, one-sided weakness, or slurred speech was reported.
She was a postoperative case of PTCA of the right coronary artery (RCA) done six days ago. She was a known
case of hypertension on tablet atenolol 50 mg PO OD. There was no history of illicit drug abuse, smoking, or
alcohol consumption.

Clinical examination

On ophthalmological examination, the unaided visual acuity was 6/24P in both eyes with improvement to
6/18 with pinhole. With -1.50 DS refractive correction in the right eye and -1.25 DS refractive correction in
the left eye, the best-corrected visual acuity (BCVA) was 6/9 in both eyes, with N6 near vision with a +3.00
DS addition. Hirschberg test was orthophoric (Figure /a). Examination of the right eye did not reveal any
abnormality. The slit lamp examination was within normal limits for the left eye. Pupils were equal in size,
round in shape, reactive to light, and accommodated. Relative afferent pupillary defect (RAPD) was absent.
Intraocular pressure was within normal limits. The anterior-segment evaluation was normal. Examination of
other cranial nerves was within normal limits. Lens status was pseudophakia in both eyes. On examination
of extraocular movements, complete restriction of movement was noted on adduction of the left eye (Figure
1Db). Diplopia charting demonstrated uncrossed diplopia.
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FIGURE 1: (a) Normal Hirshberg test. (b) Restricted adduction seen in
the left eye when the patient is gazing toward the right.

On posterior-segment examination, a clear media, the optic disc with all margins well defined, a cup-disc
ratio of 0.3:1, no hyperemic disc with blood vessels, and normal macula with bright foveal reflex were seen
in both eyes. On a systemic assessment, there were no further indicators of neurological deficiency. It was
diagnosed that the left eye had medial rectus palsy (paralytic exotropia).

FIGURE 2: Diplopia charting showing uncrossed diplopia.

Red: view from the right eye. Green: view from the left eye.

Imaging

Magnetic resonance imaging (MRI) of the brain showed a few, tiny ill-defined altered signal intensity areas
in the right parietal region, lentiform nucleus, thalamus, and left cerebral peduncle appearing hyperintense
on T2/fluid-attenuated inversion recovery, iso-to-hypointense on T1-weighted imaging (T1WTI) (Figure 3).
Restriction on diffusion-weighted imaging (DWI) and no blooming on gradient-recalled echo were
suggestive of acute infarct in the above-mentioned areas. These were suggestive of multiple tiny acute
infarcts (embolic) in the right parietal region, lentiform nucleus, thalamus, and left cerebral peduncle.
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FIGURE 3: Magnetic resonance imaging of the brain reveals a focus of
hyperintensity in the midbrain suggestive of acute infarction (white
arrow).

The cranial nerve III nuclei are located in the midbrain, in the dorsal region beneath the third and the fourth
ventricles. The cranial nerve III nucleus is a complex of nuclei that includes four unpaired subnuclei for the
four extraocular muscles (superior rectus, inferior rectus, medial rectus, and inferior oblique), a single
subnucleus called the central caudal nucleus for the levator palpebrae superioris muscle along with two
Edinger Westphal nuclei for the constrictor pupillae muscles

Subnuclei for the ipsilateral inferior rectus are located ventrally to the superior rectus subnuclei, followed by
intermediate subnuclei for the ipsilateral inferior oblique, and subnuclei for the ipsilateral medial rectus are
located most ventrally. Innervating fibers exit ventrally ipsilateral to where they originate in the levator
palpebrae superioris, medial rectus, inferior rectus, pupil sphincter, and ciliary body muscles. Conversely,
fibers that exit the brainstem from the superior rectus subnucleus, located along the midline, cross before
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innervating the superior rectus muscle.

Although partial oculomotor nerve palsy was seen in our case, it was of the pupil-sparing type. The complete
absence of ptosis and nystagmus helped us rule out other differentials of muscle palsy such as compressive
lesions, posterior communicating artery aneurysms, or internuclear ophthalmoplegia. The age of the patient
and her systemic illness made midbrain infarction causing isolated medial rectus palsy a more likely
diagnosis. We confirmed the diagnosis on MRI.

In the medical literature, only 59 occurrences of isolated medial rectus palsy have been documented, with
the majority of them being single case presentations. This indicates how uncommon isolated medial rectus
palsy presentations are in clinical practice [7-17]. Unilateral ocular palsy is typically associated with orbital
lesions or muscular illnesses, and seldom with a nuclear lesion of the III nerve, while inferior oblique muscle
palsy due to intermediate subnuclei lesions is more prevalent [18]. The loss of adduction of the medial rectus
of the left eye, supplied by the lateral subnucleus inside the oculomotor nerve nuclear complex, is evident in
our case.

We report an atypical case of nuclear oculomotor nerve palsy with an isolated infarct involving the subnuclei
of the medial rectus in the rostral midbrain, located ventrally. This was detected with DWI [1]. The patient
was managed conservatively and started on antiplatelet therapy and monitored closely on follow-up.

Conclusions

Oculomotor nerve palsy, whether isolated or predominant, is a rare complication of PTCA. Early
neuroimaging is crucial for detecting an infarct lesion, and DWT aids in the detection of ischemic nuclear
lesions. DWI has a higher sensitivity than traditional T1/T2 MRI as it might not be able to detect an infarct
for up to six hours, but an enhanced DWI signal in ischemic brain tissue can be noticed minutes after artery
occlusion. The incidence of detecting a midbrain infarct leading to isolated oculomotor palsies has increased
with the use of DWI along with new multimodality, MRI. A unilateral medial rectus nuclear palsy is often the
only manifestation of a midbrain infarction. A systemic clinical approach supplemented by appropriate
history and examination is essential for elucidating the cause of diplopia and preventing missed serious
causes such as cerebrovascular accidents There is a need to study the anatomical proclivity for the ventral
part of III cranial nerve nucleus to have an infarct as there have been a few other cases similar to ours
recorded.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. KIFP: Paralyses of the extraocular muscles in diabetes . AMA Arch Intern Med. 1959, 104:318-22.
10.1001/archinte.1959.00270080144020

2. Kwon JH, Kwon SU, Ahn HS, Sung KB, Kim JS: Isolated superior rectus palsy due to contralateral midbrain
infarction. Arch Neurol. 2003, 60:1633-5. 10.1001/archneur.60.11.1633

3. Saito T, Asanome A, Sawada ], Katayama T, Hasebe N: A case of midbrain infarction causing ipsilateral
mydriasis, contralateral superior rectus palsy, and bilateral ptosis. Neurol Sci. 2013, 34:1683-4.
10.1007/s10072-012-1239-y

4. Wilson-Pauwels L, Akesson E, Stewart P, et al.: Cranial Nerves in Health and Disease . BC Decker, Hamilton,
Ontario; 2002.

5. Amano Y, Kudo Y, Kikyo H, et al.: Isolated unilateral oculomotor paresis in pure midbrain stroke. ] Neurol
Sci. 2015, 351:191-5. 10.1016/j.jns.2015.03.012

6.  Bhatti MT: The Basic and Clinical Science Course: Neuro-Ophthalmology. American Academy of
Ophthalmology, San Francisco, CA; 2021.

7. ZhuB, WangF, Yan J: Aetiology, clinical features and surgical outcomes of isolated medial rectus palsy . Clin
Exp Ophthalmol. 2020, 48:1239-49. 10.1111/ce0.13867

8. Thean D, Lam A, Honeybul S: Isolated medial rectus palsy following closed head injury. J Clin Neurosci.
2019, 67:263-5. 10.1016/j.jocn.2019.06.029

9. DerleE, Ocal R, Kibaroglu S, Can U: Rare presentation of midbrain infarction: isolated medial rectus palsy.
Eur Neurol. 2015, 74:60-1. 10.1159/000435954

10.  Al-Sofiani M, Lee Kwen P: Isolated medial rectus nuclear palsy as a rare presentation of midbrain infarction .
Am | Case Rep. 2015, 16:715-8. 10.12659/AJCR.893875
11.  YaoY, Hong W, Fan Z, Li D, Chang X, Fan W: Isolated medial rectus palsy: rare presentation of

mesencephalon infarction. ] Stroke Cerebrovasc Dis. 2017, 26:e53-4.

2022 Sharma et al. Cureus 14(9): €29653. DOI 10.7759/cureus.29653 4 0of 5


https://dx.doi.org/10.1001/archinte.1959.00270080144020
https://dx.doi.org/10.1001/archinte.1959.00270080144020
https://dx.doi.org/10.1001/archneur.60.11.1633
https://dx.doi.org/10.1001/archneur.60.11.1633
https://dx.doi.org/10.1007/s10072-012-1239-y
https://dx.doi.org/10.1007/s10072-012-1239-y
https://scholar.google.com/scholar?q=intitle:Cranial Nerves in Health and Disease
https://dx.doi.org/10.1016/j.jns.2015.03.012
https://dx.doi.org/10.1016/j.jns.2015.03.012
https://store.aao.org/2022-2023-basic-and-clinical-science-course-section-05-neuro-ophthalmology.html
https://dx.doi.org/10.1111/ceo.13867
https://dx.doi.org/10.1111/ceo.13867
https://dx.doi.org/10.1016/j.jocn.2019.06.029
https://dx.doi.org/10.1016/j.jocn.2019.06.029
https://dx.doi.org/10.1159/000435954
https://dx.doi.org/10.1159/000435954
https://dx.doi.org/10.12659/AJCR.893875
https://dx.doi.org/10.12659/AJCR.893875
https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2016.11.119

Cureus

12.

13.

14.

15.

16.

17.

18.

10.1016/j.jstrokecerebrovasdis.2016.11.119

Thakkar HH, Agrawal A, Trivedi S, Singh K: Bilateral medial rectus palsy due to midbrain infarction
following concussion head injury. Indian ] Ophthalmol. 2018, 66:166-7. 10.4103/ijo.IJO_570 17

Ling R, Quinn AG: Traumatic rupture of the medial rectus muscle . ] AAPOS. 2001, 5:327-8.
10.1067/mpa.2001.118217

Akiyama K, Karaki M, Hoshikawaa H, Mori N: Retrieval of ruptured medial rectus muscle with an
endoscopic endonasal orbital approach. A case report and indication for surgical technique. Auris Nasus
Larynx. 2015, 42:241-4. 10.1016/j.an1.2014.10.011

Rubaie KA, Cruz AV, Ghamdi MA, Khan AO, Kozak I: Novel retinal complications after endoscopic sinus
surgery. Retin Cases Brief Rep. 2017, 11:56-9. 10.1097/1CB.0000000000000286

Park KA, Oh SY: Extraocular muscle injury during endoscopic sinus surgery: an ophthalmologic perspective .

Eye (Lond). 2016, 30:680-7. 10.1038/eye.2016.15

Thacker NM, Velez FG, Demer JL, Wang MB, Rosenbaum AL: Extraocular muscle damage associated with
endoscopic sinus surgery: an ophthalmology perspective. Am J Rhinol. 2005, 19:400-5.
10.1177/194589240501900414

Castro O, Johnson LN, Mamourian AC: Isolated inferior oblique paresis from brain-stem infarction.
Perspective on oculomotor fascicular organization in the ventral midbrain tegmentum. Arch Neurol. 1990,
47:235-7.10.1001/archneur.1990.00530020149032

2022 Sharma et al. Cureus 14(9): €29653. DOI 10.7759/cureus.29653

50f5


https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2016.11.119
https://dx.doi.org/10.4103/ijo.IJO_570_17
https://dx.doi.org/10.4103/ijo.IJO_570_17
https://dx.doi.org/10.1067/mpa.2001.118217
https://dx.doi.org/10.1067/mpa.2001.118217
https://dx.doi.org/10.1016/j.anl.2014.10.011
https://dx.doi.org/10.1016/j.anl.2014.10.011
https://dx.doi.org/10.1097/ICB.0000000000000286
https://dx.doi.org/10.1097/ICB.0000000000000286
https://dx.doi.org/10.1038/eye.2016.15
https://dx.doi.org/10.1038/eye.2016.15
https://dx.doi.org/10.1177/194589240501900414
https://dx.doi.org/10.1177/194589240501900414
https://dx.doi.org/10.1001/archneur.1990.00530020149032
https://dx.doi.org/10.1001/archneur.1990.00530020149032

	Isolated Medial Rectus Palsy in a Patient After Percutaneous Transluminal Coronary Angioplasty
	Abstract
	Introduction
	Case Presentation
	Patient details
	Clinical examination
	FIGURE 1: (a) Normal Hirshberg test. (b) Restricted adduction seen in the left eye when the patient is gazing toward the right.
	FIGURE 2: Diplopia charting showing uncrossed diplopia.

	Imaging
	FIGURE 3: Magnetic resonance imaging of the brain reveals a focus of hyperintensity in the midbrain suggestive of acute infarction (white arrow).


	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


