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Infarction in bilateral corona radiata presented
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updates

as unilateral peripheral facial paralysis: a case

report
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Abstract

A 56-year-old man presented with right-sided drooping of the mouth corner and eyelid, along with weakness
in the left lower limb. His MRI revealed a corona radiata lacunar infarction on the left and an acute infarction on
the right. However, the needle electromyography (EMG) results were unremarkable. It was determined that his
unilateral peripheral facial paralysis (PFP)-like symptoms were secondary to bilateral corona radiata infarctions.
This case highlights that some patients with cerebral strokes may present with PFP-like symptoms. To minimize
misdiagnosis, clinicians should consider the possibility of central lesions manifesting as PFP.
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Introduction

Peripheral Facial Paralysis (PFP) is a prevalent condition,
with Bell’s palsy is the most common subtype, exhibit-
ing an annual incidence rate of approximately 20-30 per
100,000 individuals [1]. Its onset is abrupt and typically
unilateral [2]. The majority of cases are attributed non-
specific facial neuritis originating in the stylomastoid
foramen. Fortunately, 85% of patients are able to recover
their facial nerve function, and more than 70% may
achieve full recoverey [3]. Unlike central facial paralysis
(CEP), PFP is typically characterized by the absence of
forehead wrinkling [4] and lagophthalmos on the ipsi-
lateral side [5]. Nerve conduction study, such as needle
electromyography (EMG) serves as a critical auxiliary
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examination for diagnosing PFP. However, some patients
with cerebral stroke but without peripheral lesions may
exhibit symptoms resembling PFP, which could result in
inappropriate treatment. Therefore, we present a case
wherein the progression as despicted in Fig. 1, was highly
unique, thereby underscoring the importance of meticu-
lous diagnosis and timely treatment.

Case presentation

A 56-year-old man with a history of Type-2 diabetes mel-
litus (T2DM) and untreated hypertension was admit-
ted to our emergency. He presented with right-sided
deviation of the mouth, right lagophthalmos lasting one
week, and acute onset of left lower limb weakness within
the past 14 h. The patient denied any history of coro-
nary artery disease but reported a long-standing smok-
ing habit exceeding 40+ years, averaging one pack (20
cigarettes) per day. Upon admission, his clinical mani-
festations included left lower limb weakness, shuffling
gait, right-sided facial deviation with tongue deviation,
shallow nasolabial folds, difficultly in frowning and fur-
rowing, right lagophthalmos, air leakage from bulging
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One week before
admission

Patient exhibited symptoms such as right-sided deviation of the mouth, right lagophthalmos, shallow
forehead folds, and water leakage while drinking.

14 hours before
admission

ro
o
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Added symptoms include limb weakness, right-sided tongue deviation, shallow nasolabial folds, and
difficulty in frowning and furrowing, all of which are observed on top of the previous symptoms.

The day of

admission

Cranial MRI revealed a left corona radiata lacunar infarction and an acute infarction on the right,
whereas his MRA and brainstem MRI showed no significant abnormalities.

5 days after
admission

Bilateral facial nerve conduction studies revealed no significant abnormalities, suggesting that his
PFP-like symptoms were likely caused by cerebral lesions.

On the 12th day of

N

hospitalization

The patient exhibited full recovery of forehead wrinkling, a reduction in NIHSS score to 0 (from 1
previously), absence of pathological signs, and 5-/5 muscle strength in the affected limb. However, a
slight residual deviation of the mouth corner persisted.

9 months after
admission

The patient reported good recovery without recurrence, and then lost contact.

Fig. 2 Three consecutive layers of CT scan (Panels A-C). Arrows indicate lesions of infarction in the bilateral corona radiata of the patient

cheeks, cheek food retention, water leakage while drink-
ing, nausea and vomiting, dysarthria, blurred vision, and
no other significant symptoms such as coughing.

During the physical examination, the patient’s blood
pressure was recorded at 192/114 mmHg. Neurological
examination revealed grade 4 + muscle strength in the left
lower limb, with normal muscle strength and tone in the
remaining limbs. The left Babinski sign was positive, and
the NIHSS score was 1 point due to involvement of the
affected limb. An urgent CT scan demonstrated multiple
lacunar infarctions (as shown in Fig. 2).

Upon admission to the encephalopathy department,
cranial MRI revealed a left corona radiata lacunar

infarction and an acute infarction on the right (Fig. 3).
However, his MRA did not showed any remarkable
abnormalities (Fig. 4). Color Doppler ultrasound dem-
onstrated bilateral carotid atherosclerosis with plaque
formation in the left common carotid artery (Fig. 5), as
well as atherosclerosis with plaque involvement in both
lower limbs. Concurrently, laboratory tests, including
complete blood count, coagulation function, liver and
kidney function, serological tests for antibodies (syphilis,
HIV, anticardiolipids, autoimmune vasculitis), and rheu-
matic markers are all within normal limits. Based on the
current clinical presentations and diagnostic findings, we
preliminarily diagnosed the patient with bilateral corona
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Fig. 3 Two adjacent layers of FLAIR (Fig. A & D), DWI (Fig. B & E), and ADC (Fig. C & F). Arrows indicate lesions of infarction in the bilateral corona radiata

of the patient

radiata cerebral infarction (small artery occlusion type).
Furthermore, additional evaluations are necessary to
ascertain the presence or absence of PFP.

After admission, the patient was treated with intrave-
nous butylphthalide at a dose of 100 mg per day to pro-
mote collateral circulation formation. Furthermore, oral
aspirin (100 mg/day) and clopidogrel (75 mg/day) were
administered as part of a dual antiplatelet therapy regi-
men, while oral atorvastatin (40 mg/day) was prescribed
for lipid regulation and plaque stabilization. The patient
also received standard management of blood pressure
and blood glucose levels.

Five days after the initial assessment, the muscle
strength of the affected limb had improved. Additionally,
a marked improvement was observed in several symp-
toms, including right-sided deviation of the mouth and
eye, tongue protrusion, shallow nasolabial folds, difficulty
in frowning and furrowing, and right lagophthalmos.
Based on these clinical observations, a needle EMG was
planned to assess whether the condition corresponded
to PFP. However, the bilateral facial nerve conduction
studies revealed no significant abnormalities, result-
ing in a diagnosis of CFP. Given the absence of pontine

lesions observed in the cranial MRI (Fig. 6), a thin-layer
MRI scan was proposed to further investigate potential
underlying pathological conditions. Unfortunately, due
to financial constraints, the patient declined additional
examinations and opted to continue treatment according
to the original plan. On the 12th day of hospitalization,
the patient demonstrated complete recovery of forehead
wrinkling, an NIHSS score of 0, absence of pathological
signs, and nearly normal muscle strength in the affected
limb (5-/5). Subsequently, the patient was discharged.
Nevertheless, a slight residual deviation of the mouth
corner persisted.

Nine months after his discharge, we finally managed
to reach him by telephone. He reported a good recovery
with no recurrence. However, we subsequently lost con-
tact with him again.

Discussion

Based on the chronological progression of the patient’s
disease course, as well as the findings from CT, MRI
imaging, and needle EMG, we infer that the patient’s
PFP-like symptoms are likely secondary to bilateral
corona radiata infarction. And we should conduct a
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Fig. 4 No abnormalities were detected in anterior sagittal (Fig.A), right coronal (Fig.B), posterior sagittal (Fig.C), and left coronal (Fig.D) MRA of the patient

thorough diagnosis and comprehensive evaluation based
on the medical history and symptoms, ensuring that
we are not misled by the superficial presentation of the
patient’s symptoms.

According to the location of the lesion, FP can be cat-
egorized into CFP and PFP. CFP is typically caused by
damage to the conduction pathway between the cere-
bral cortex and the facial nerve nucleus, leading to a lack
of innervation in the contralateral facial muscles and
a shallower nasolabial fold on the side opposite to the
lesion [6]. PFP, on the other hand, is characterized by

pathological changes in the facial nerve nucleus or its dis-
tal peripheral nerves, resulting in paralysis of the muscles
innervated by the ipsilateral facial nerve. The key distinc-
tion between these two types lies in the involvement of
the upper face. The temporal branch of the facial nerve
receives conduction signals from both hemispheres of the
cortex [7], meaning that CFP with lesions above the facial
nerve nucleus generally does not cause shallow forehead
wrinkles or eyelid ptosis. In contrast, tongue protrusion
is governed primarily by the hypoglossal nerve. When a
unilateral supranuclear lesion occurs, the genioglossus
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Fig. 5 Color Doppler ultrasonography of the patient revealed plague formation measuring 9.0 mm x 2.0 mm in the left common carotid artery (Fig. B &
C, indicated by red arrows). In contrast, the intima-media thickness (IMT) of the right common carotid artery was approximately 1.5 mm (Fig. A, indicated
by a red arrow)
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Fig. 6 Three adjacent layers of FLAIR (Fig. A-C), DWI (Fig. D-F), and ADC (Fig. G-1). No lesions were detected in the patient’s pons, as indicated by the white

and red rectangles

muscle on the affected side weakens, causing the tongue
to deviate towards the opposite side. While the patient
exhibited symptoms such as right-sided deviation of the
mouth, right lagophthalmos, shallow forehead folds, and
water leakage while drinking one week before admis-
sion. And it was on the day of admission that he expe-
rienced limb weakness, as well as difficulty in frowning
and furrowing. Thus his multiple lacunar infarctions in
the left corona radiata were likely to be partly responsi-
ble for symptoms such as right-sided facial deviation and

shallow forehead folds. The subsequent acute infarction
in the right corona radiata accounted for the remaining
symptoms.

The patient had a history of T2DM, with previous
blood glucose levels reaching up to 16 mmol/L, indicating
suboptimal glycemic control. According to electrophysi-
ological studies, T2DM is recognized as a risk factor for
PFP [8, 9]. However, based on the findings of his needle
EMG report, it can be concluded that peripheral nerve
damage secondary to diabetes has been effectively ruled



Zheng-hua et al. BMC Neurology (2025) 25:176

Page 7 of 8

Table 1 Nine cases, including the one reported in this Article, presented with PFP-like symptoms attributable to central infarction

References Patient(age, Nationality Lesions Ocular/Facial Other neurolog-
sex) symptoms ical symptoms
Kubota-Hanya et 82y, female Japan Infarction of left lenticulostriate artery Right pseudoptosis Right hemiparesis
al. [15]
Hebant et al. [16] 78y, female France Infarction of left precentral gyrus Right lagophthalmos ~ None
Hebant et al. [17] 35y, female France Hemorrhage of left precentral gyrus Right lagophthalmos ~ None
hemangioma
Onderetal. [18] 69y, female  Turkey Infarction of right frontal lobe cortex and Left lagophthalmos Right hemiparesis
subcortex
Ohetal.[19] 72y, female Korea S. Left pontine infarction Drooping left None
eyebrow
Saito et al. [20] 41y, male Japan Infarction of bilateral medial medullary and the  Left lagophthalmos Bilateral limb

left tegmentum of the pons

paralysis (mainly
right hemiparesis)

Nagarajaetal. [21] 22y, female USA Multiple cerebral Venous Sinus Thrombosis Left eye ptosis and None

right PFP
Chenetal. [22] 50y, male China Occlusion of right AICA Left PFP Gait ataxia
Present Study 56y, male China Infarction of bilateral corona radiata Right lagophthalmos  Left hemiparesis

out. The patient exhibited left lower extremity weakness
and positive left pathological signs. Consequently, anal-
ysis of the patient’s MRI images suggests that the afore-
mentioned symptoms may be attributed to a right acute
corona radiata cerebral infarction, while the deviation of
the tongue to the right side could be due to multiple left
corona radiata infarctions. The vessel responsible for the
new infarct focus is located in the peripheral branch of
the basilar artery. At discharge, the patient demonstrated
favorable recovery, which was facilitated by the adminis-
tration of butylphthalide to establish collateral circulation
and ensure adequate blood supply to neurons within the
affected conduction pathways.

According to previous studies [1, 10, 11], both hyper-
tension and a smoking history exceeding 40 years sig-
nificantly increased the patient’s risk of ischemic stroke.
Color Doppler ultrasound findings revealed bilateral
cervical atherosclerosis, providing robust evidence for
this assertion. Additionally, the retrospective study con-
ducted by Voorhees et al. in 1972 [12] indicated that
facial vascular hemorrhage might represent a patho-
physiological mechanism underlying PFP in hypertensive
patients, potentially elucidating another pathway through
which hypertension could lead to PFP. A retrospective
cohort study published in South Korea in 2021 [13] dem-
onstrated a strong positive correlation between ischemic
stroke and smoking. As reviewed by Klein J et al., nico-
tine exposure may induce endothelial dysfunction [14].
During the nine-month follow-up period post-discharge,
the patient did not experience a recurrent stroke, sug-
gesting that smoking cessation might have played a criti-
cal role in preventing recurrence.

From the perspectives of neuroanatomy [7], neuro-
physiology, and neuropathology, it is widely accepted that
the facial nerve conduction pathway undergoes mutual

crossing during the synaptic transmission process within
the facial nerve nucleus located in the pons. However,
as illustrated by the aforementioned case, a significant
observation arises: due to the variability in the location
of the infarction focus, an increasing number of cases
exhibit “discrepancies” between the lesion site and clini-
cal manifestations. This phenomenon is further substan-
tiated by numerous cases across different age groups,
genders, and even countries [15-22], as showed in
Table 1. Consequently, given the diversity and complexity
of the etiology and neuroanatomical pathways associated
with FP, it becomes evident that greater diagnostic rigor
is required to enhance the accuracy of diagnosis, which
in turn influences subsequent treatment strategies.

Limitations of the study

However, there maybe some possible limitations in this
study. On the one hand, MRI (3.0T plain scan) can only
exclude ischemic infarction lesions in the pons. Non-
ischemic lesions, such as tumors or inflammations,
require additional examinations for exclusion, including
gadolinium-enhanced MRI and thin-slice CT scanning
of the brainstem. On the other hand, further research
is warranted to investigate the unilateral peripheral-like
facial palsy after bilateral stroke.

Conclusion

The case highlights the possibility that patients with
central lesions may present with PFP. Consequently, cli-
nicians should consider this possibility, as exemplified
above, to minimize misdiagnoses.
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