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Abstract: Facial hemiplegia happens when the seventh cranial nerve is inflamed, causing a dysfunc-
tion of the facial nerve in specific regions. This case report brings a complex case of facial hemiplegia,
a non-temporary lesion caused by a traumatic accident, which had a more conservative approach,
treating the patient with botulinum toxin. After explanation of treatment outcomes, the patient
favored treatment on a unilateral side with botulinum toxin applied locally to the muscles. It was
applied on her left side, in order to change the muscles tonus and improve the esthetic. The patient
adhered to immediate and short-term instructions following the procedure, including movement
limitation and skin exposure avoidance. At 2 weeks, the patient returned to follow-up, and the result
was checked. After around 6-month follow-up, the patient was reassessed, and a new application
was done. The patient tried to contract the procerus and corrugator muscles which were treated, and
periorbicular region that was corrected. After contracting the frontal muscle, a satisfactory result was
also seen in the frontal area. While limited to a single case presentation, botulinum toxin may be an
effective short-term tool for treatment of facial hemiplegia to establish an effective esthetic result.

Keywords: facial hemiplegia; botulinum toxin; muscles; esthetic; case report

1. Introduction

The facial nerves control all the muscles in the face, and they emerge from the middle
of the brainstem, carrying motor fibers (from the motor cortex of both cerebral hemispheres)
to the facial expression muscles. From their origin, they send fibers to supply the muscles
in the upper face, to control eye closure and forehead movement, and in the lower face
(mouth). In the brainstem, these fibers cross over to the opposite facial nerve. The upper
face fibers take a slightly different path. Half of the fibers travel over to the contralateral
facial nerve, and another half remain on the same side, contributing to the ipsilateral facial
nerve. Thereby, the eyes and forehead receive innervation from both hemispheres, while
the lower face only receives innervation from the contralateral hemisphere (Figure 1) [1].

Facial hemiplegia happens when the seventh cranial nerve is inflamed, causing a dys-
function of the facial nerve (responsible for controlling facial muscles) and affecting facial
motor expressions. The weakness in the facial muscles makes one side of the face droop.
Bell’s palsy and ischemic stroke are the two most common causes of facial paralysis [2].
Because acute stroke is a time-critical illness, the distinction between stroke and Bell’s palsy
must be made quickly to avoid unnecessary delays in treatment.

All those innervations aforementioned are critical when assessing facial weakness.
Lesions that damage the motor cortex will result in contralateral facial weakness of only
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the lower face, preserving the muscles of the upper face on both sides, as shown in Figure 1.
Even through that event, patients will be able to close their eyes tightly and wrinkle their
forehead symmetrically (central facial weakness), because the damage was caused to the
cerebral cortex (part of the central nervous system) [3].
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On the other hand, when the lesion damages the facial nerve in the brainstem or after it
exits the brainstem, it is referred to as a “peripheral lesion”, resulting in an ipsilateral facial
weakness (involving both the upper and lower face). Patients will be unable to wrinkle
their forehead, tightly close their eyes, or smile on the affected side [4].

The surgery to correct facial paralysis looks at the improvement of the function and
appearance of the face. The professional must consider observing the cause of the paralysis
and the areas affected, the person’s general physical and emotional health, the type of
procedure(s) most appropriate for the case, and the expected results and possible prognosis,
carefully taking into account the patient’s age, medical history, residual hearing, a segment
of nerve-injured, and the patient’s expectations and risk tolerance [5].

Regardless of the cause, there is significant complexity in managing facial paralysis,
frequently involving a multidisciplinary intervention. Current management consists of a
combination of pharmacologic and physical therapy for facial neuromuscular retraining
and surgical intervention (dynamic and static techniques) for facial reanimation. Basically,
any surgical intervention involves facial nerve decompression, such as in Bell’s palsy or
Ramsay Hunt syndrome, or then primary facial nerve repair/grafting in cases of resection
or transection of the facial nerve [6].

Then, this case report brings a complex case of facial hemiplegia, a non-temporary le-
sion caused by a traumatic accident; treatment with an alternate approach using botulinum
toxin led to an optimal outcome compared to the previously reported literature.

2. Case Report

Patient S.T.A., a female 38 years old, visited the dentist, Dr. D.A., at the Brazilian
Academy of Facial Harmonization (Rio de Janeiro, Brazil), in August 2019, pursuing a
solution to correct a muscular asymmetry caused by facial hemiplegia in the right side.
The patient authorized to use this study’s images and reports (Authorization and Consent
Form) and it was followed by the CARE guidelines [7].

The patient was reportedly involved in a motor vehicle accident at an intersection in
the city of San Diego (CA, USA) on 13 April 2000, when she was 21 years old. She was taken
unconscious to the hospital and was in a coma for 15 days. A computed tomography scan
was performed at the hospital (Supplementary Figures S1–S4). Axial cuts and images were
made with soft tissue in subdural and bony windows. The findings were: comminuted
fractures involving the right orbit, extending to the frontal fossa; right frontal epidural
hematoma of moderate size; adjacent pneumocephalus is evident, small subarachnoid
hemorrhage on the right side; the brain appears diffusely swollen; the ventricles are
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compressed; and the basal cisterns slightly effaced. Figure 2 shows the patient at the
hospital after procedures.
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3. Differential Diagnosis

The facial paralysis was not framed within Bell’s palsy (temporary weakness), Ramsay
Hunt syndrome, or ischemic stroke. There was a severe nerve lesion due to the trauma
suffered, stating the diagnosis as facial hemiplegia.

4. Treatment Plan

After explanation of treatment outcomes, the patient favored treatment on a unilateral
side with botulinum toxin applied locally to the muscles (Figure 3). All pros and cons were
explained to the patient, mainly that this type of treatment typically loses the effectivity
after 4–6 months. The patient adhered to immediate and short-term instructions following
the procedure, including movement limitation and skin exposure avoidance.
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5. Treatment

The patient was duly marked in their limits and safety zones. Individual markings
were performed in the active regions of the procerus and corrugator muscles of the eyebrow,
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the latter on the left side. A central point was made in the procerus muscle, 6U was injected,
and 4U was injected in the corrugator muscle of the eyebrow on the left side (Figure 4).
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Figure 4. Points delimiting the area of application.

It was requested that the patient give a smile, forcing the peri-orbicular region on the
left side to decrease and adjust asymmetry. The patient was properly marked in their limits
and safety zones. Only one mark was performed in the distal portion in the active region
of the orbicularis oculi muscle. Then, 2U of botulinum toxin was applied only on the left
side (Figures 5–7).
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Figure 7. After 14 days, contraction of the frontal muscle was corrected.

The patient declared to be completely satisfied with the result and treatment. Moreover,
she reported that the cost-benefit of the treatment without a traumatic intervention was a
better solution, even with the botulinum toxin’s temporary effect.

After 6 months passed, the patient returned for reassessment (Figure 8). New applica-
tion of botulinum toxin was done to reduce the muscle’s activity (Figure 9). The result after
new application showed better similarity in the muscle’s action, improving the esthetic
(Figure 10). At once, the patient reported to be very satisfied with this type of intervention.
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6. Discussion

To the best of our knowledge, this is the first case report using botulinum toxin to treat
a case of facial non-temporary hemiplegia. This approach permitted a temporary solution
without traumatic intervention, which can be interpreted by the patients as a first tentative
of non-surgical treatment, obtaining an interesting esthetic result.

Traditionally, many surgical procedures can be analyzed. The treatment may involve
facial nerve decompression surgery in cases of Bell’s palsy or Ramsay Hunt syndrome (viral-
induced facial paralysis) or primary facial nerve repair and grafting in cases of resection
or transection of the facial nerve if the paralysis persists for up to 3 weeks. Another
approach can be suggested between 3 weeks and 2 years, such as nerve transfers and
cross-facial nerve grafting. The approaches may include local and free muscle transfer for
problems lasting more than 2 years, considered chronic facial paralysis [6]. Therefore, those
approaches still have questionable predictability of success and prognosis.

Another alternative approach was reported by Tong et al., presenting acupuncture at
key acupoints combined with rehabilitation therapy to relieve the spasmodic condition in
case of hemiplegia. The results were effective and significantly improved the life activity of
the patients [8].

Botulinum toxin was assessed in spasticity and motor performance in chronic stroke
with spastic hemiplegia. Ten stroke survivors with spastic hemiplegia received 100 units
of incobotulinumtoxinA or onabotulinumtoxinA to the biceps brachii muscles. The pa-
tients were evaluated after 3–4 weeks, and the result provided evidence that botulinum
toxin injections can reduce spasticity and muscle strength [9]. Furthermore, a systematic
review analyzing Botulinum toxin in treatment of facial palsy, including just three articles,
reported that Botulinum toxin injections are a minimally invasive technique that is helpful
in restoring facial symmetry, and its combination with physical therapy may be particularly
helpful, therefore concluding that more research is suggested, and the recommendation of
botulinum may be a feasible option of facial palsy treatment [10].

In this study, the focus was different, as the contralateral side was treated to obtain
esthetic and better performance. The results, even though temporary (suggested effect
between 4 and 6 months), were clinically satisfactory and the acceptance and feedback of
the patient were high and positive, respectively. However, there are some risks for the
incorrect use of botulinum toxin, which must be observed before trying to use, involving
majority injection site adverse effects, such as pain, dry skin and subsequent flakiness, in-
jection trauma, infection, scar (rare), allergic symptoms, headache (common), hypoesthesia,
paresthesia, dysesthesia (rare), dry mouth sensation, flu-like mild malaise, ecchymosis
or bruising (results from injuring a blood vessel), and hematoma (it can last for a longer
period; to prevent against abscess, it requires antibiotic therapy). Pressure and ice packs
on the injection site should be applied immediately after blood vessel injuries to reduce
ecchymosis and bruising. Precautions and suggested recommendations for patients include
avoiding medications that inhibit clotting such as vitamin E, aspirin, and nonsteroidal anti-
inflammatory drugs (NSAIDs) for a period of 10–14 days prior to treatment to minimize
the incidence of bruising [11–13].

Moreover, there were limitations in this case report. Even though the patient is aware
of the result, the botulinum toxin is a palliative and temporary solution, which may lose
its effect after four to six months. The patient must be advised about this question prior
to performing the treatment. The patient’s expectation of the result was low because she
had had this problem for a long time (more than 19 years). Each case must be individually
studied and analyzed because the result cannot be the same, and the approach depends on
the type of problem (diagnosis).

7. Conclusions

While limited to a single case presentation, botulinum toxin may be an effective
short-term tool for treatment of facial hemiplegia to establish an effective esthetic result.
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Therefore, each case must be carefully studied, and all treatment options must be explained
before any type of procedure is performed.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/diseases10040067/s1, Figures S1–S4: Report of the computed
tomography performed at the moment of the accident (April 2000), pre- and post-op.

Author Contributions: Conceptualization, D.A. and M.D.O.; methodology, D.A.; formal analysis,
D.A. and M.D.O.; investigation, D.A., M.D.O., J.C.H.F. and G.V.d.O.F.; resources, D.A. and M.D.O.;
writing—original draft preparation, J.C.H.F. and G.V.d.O.F.; writing—review and editing, J.C.H.F. and
G.V.d.O.F.; visualization, D.A., M.D.O., J.C.H.F. and G.V.d.O.F.; supervision, D.A. and M.D.O.; project
administration, D.A. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Conflicts of Interest: The authors reported no conflict of interest related to this study.

References
1. Blumenfeld, H. Neuroanatomy through Clinical Cases, 2nd ed.; Sinauer Associates: Sunderland, MA, USA, 2010.
2. Gilden, D. Clinical practice. Bell’s palsy. N. Engl. J. Med. 2004, 351, 1323–1331. [CrossRef] [PubMed]
3. Jenny, A.B.; Saper, C.B. Organization of the facial nucleus and corticofacial projection in the monkey: A reconsideration of the

upper motor neuron facial palsy. Neurology 1987, 37, 930–939. [CrossRef] [PubMed]
4. Seneviratne, S.O.; Patel, B.C. Facial Nerve Anatomy and Clinical Applications; StatPearls Publishing: Treasure Island, FL, USA, 2022.
5. Melvin, T.A.; Limb, C.J. Overview of facial paralysis: Current concepts. Facial Plast. Surg. 2008, 24, 155–163. [CrossRef] [PubMed]
6. Mehta, R.P. Surgical Treatment of Facial Paralysis. Clin. Exp. Otorhinolaryngol. 2009, 2, 1–5. [CrossRef]
7. Gagnier, J.J.; Kienle, G.; Altman, D.G.; Moher, D.; Sox, H.; Riley, D. The CARE guidelines: Consensus-based clinical case report

guideline development. J. Med. Case Rep. 2014, 67, 46–51. [CrossRef] [PubMed]
8. Tong, S.; Su, L.; Lü, H.-B.; Liu, J.-Q. Observation on the efficacy of acupuncture at key acupoints combined with rehabilitation

therapy for spasmodic hemiplegia after cerebral infarction. Zhongguo Zhen Jiu 2013, 33, 399–402. [PubMed]
9. Chen, Y.-T.; Zhang, C.; Liu, Y.; Magat, E.; Verduzco-Gutierrez, M.; Francisco, G.E.; Zhou, P.; Zhang, Y.; Li, S. The Effects of

Botulinum Toxin Injections on Spasticity and Motor Performance in Chronic Stroke with Spastic Hemiplegia. Toxins 2020, 12, 492.
[CrossRef]

10. Cooper, L.; Lui, M.; Nduka, C. Botulinum toxin treatment for facial palsy: A systematic review. J. Plast. Reconstr. Aesthet. Surg.
2017, 70, 33–841. [CrossRef] [PubMed]

11. Vartanian, A.J.; Dayan, S.H. Complications of botulinum toxin A use in facial rejuvenation. Facial Plast Surg. Clin. North. Am.
2005, 13, 1–10. [CrossRef] [PubMed]

12. Ward, N.L.; Kavlick, K.D.; Diaconu, D.; Dawes, S.M.; Michaels, K.A.; Gilbert, E. Botulinum neurotoxin A decreases infiltrating
cutaneous lymphocytes and improves acanthosis in the KC-Tie2 mouse model. J. Investig. Dermatol. 2012, 137, 1927–1930.
[CrossRef] [PubMed]

13. Small, R. Botulinum toxin injection for facial wrinkles. Am. Fam. Physician 2014, 90, 168–175. [PubMed]

https://www.mdpi.com/article/10.3390/diseases10040067/s1
https://www.mdpi.com/article/10.3390/diseases10040067/s1
http://doi.org/10.1056/NEJMcp041120
http://www.ncbi.nlm.nih.gov/pubmed/15385659
http://doi.org/10.1212/WNL.37.6.930
http://www.ncbi.nlm.nih.gov/pubmed/3587643
http://doi.org/10.1055/s-2008-1075830
http://www.ncbi.nlm.nih.gov/pubmed/18470826
http://doi.org/10.3342/ceo.2009.2.1.1
http://doi.org/10.1016/j.jclinepi.2013.08.003
http://www.ncbi.nlm.nih.gov/pubmed/24035173
http://www.ncbi.nlm.nih.gov/pubmed/23885610
http://doi.org/10.3390/toxins12080492
http://doi.org/10.1016/j.bjps.2017.01.009
http://www.ncbi.nlm.nih.gov/pubmed/28389084
http://doi.org/10.1016/j.fsc.2004.04.008
http://www.ncbi.nlm.nih.gov/pubmed/15519923
http://doi.org/10.1038/jid.2012.60
http://www.ncbi.nlm.nih.gov/pubmed/22418873
http://www.ncbi.nlm.nih.gov/pubmed/25077722

	Introduction 
	Case Report 
	Differential Diagnosis 
	Treatment Plan 
	Treatment 
	Discussion 
	Conclusions 
	References

