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Abstract
Introduction: Aesthetic applications of botulinum toxin type A (BoNT-A) may lead to some 
complications, including unwanted muscle paralysis. Moreover, BoNT-A effects may last several 
months, and there is no medical intervention so far to accelerate muscle function recovery.
Case Report: A female patient with a movement disorder of the mimic muscles resulting from BoNT-A 
injections received daily sessions of photobiomodulation therapy (PBMT). A fast improvement in 
both facial asymmetry and muscle function was noted within a few weeks. After nine weeks, almost 
complete recovery was achieved. 
Conclusion: According to the current case, PMBT seems to be an effective intervention to accelerate 
muscle function recovery following BoNT-A use.
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Introduction
Botulinum toxin is a potent neurotoxin presenting 
7 known serotypes (A-G) and naturally produced 
by Clostridium botulinum, a gram-positive aerobic 
bacterium.1 Botulinum toxin type A (BoNT-A), the most 
potent serotype,2 is a blocker of acetylcholine release 
from presynaptic terminals3 widely used for treating 
blepharospasm, hemifacial spasm, strabismus, and other 
neurological conditions.4,5 It has also been proposed 
for the management of neuropathic pain due to its 
antinociceptive effect not related to muscle activity,3 but 
the cosmetic use of BoNT-A has made it actually popular.5

Aesthetic applications of BoNT-A may lead to some 
complications, including unwanted muscle paralysis. 
Although pain, swelling, headache, and nausea may 
occasionally be present,6 eyelid/brow ptosis resulting 
from its application in the upper face5,7,8 is the most 
common complication. 

Given that the BoNT-A effects may last several months9 
and there is no medical intervention so far to accelerate 
muscle function recovery,5 the present study hypothesized 
that the use of photobiomodulation therapy (PBMT), a 
conservative, safe,10 painless,11 and low-cost12 treatment 
option that modulates some events of the inflammatory 

response, mitigates pain, and promotes healing,13,14 could 
reduce muscle paralysis or even result in fully recovery 
of muscle function after BoNT-A injections. For that, 
we reported herein a clinical case in which a unilateral 
movement disorder of the mimic muscles resulting from 
BoNT-A injections was managed with PBMT.

Case Report
A 31-year-old Caucasian woman was referred to an 
oral and maxillofacial surgeon because of unpredictable 
attacks of shock-like pain on the left side of her face. 
The episodes were abrupt in the onset and termination, 
presented extremely variable duration (a few seconds to 
about 25 minutes), and affected the upper, middle, and 
lower face simultaneously. The patient had a medical 
history of refractory trigeminal neuralgia (TN) on the 
right side, which was managed with microvascular 
decompression a year ago. 

The diagnosis of TN was made based on clinical signs and 
symptoms, and high-resolution 3D MR imaging did not 
demonstrate vascular compression. Clinical management 
was, therefore, performed using gabapentin, baclofen, 
and amitriptyline. After a month, with no success, 
BoNT-A facial injections (Dysport®, Galderma Brasil 
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Ltda, Hortolândia, SP, Brasil) were proposed as follows: 3 
intradermal points around the supraorbital foramen (2U 
in each point), 3 around the infraorbital foramen (2U in 
each point), and 3 points around the mental foramen (2U 
in each point) (Figure 1A). Furthermore, for aesthetic 
purposes (glabellar frown lines, periorbital wrinkles, and 
horizontal forehead lines), 16 intramuscular applications 
on the upper and middle face were performed bilaterally 
(1 to 3 U in each point) (Figure 1B). Unfortunately, she 
reported no improvement in the TN episodes, and a 

marked facial asymmetry developed from impairment of 
the left mimic muscles (Figure 2A).

As the TN episodes have become more frequent and 
painful, the patient was then admitted to a hospital and 
underwent percutaneous balloon compression, also 
without success. Pregabalin, gabapentin, chlorpromazine, 
baclofen, and amitriptyline were prescribed, but they 
provided a very limited effect. Another MR imagining 
was requested, and it revealed the left superior 
cerebellar artery in contact with the superior aspect 

Figure 1. BoNT-A and PBMT points. (A) BoNT-A: Injection points and dose (U) for trigeminal neuralgia. (B) BoNT-A: Injection points and dose (U) for aesthetic 
purposes. (C) PBMT: Illumination points for muscle function recovery

Figure 2. Clinical Course. (A) Initial clinical presentation (two days after BoNT-A injections). (B) 1 week of PBMT. (C) 2 weeks of PBMT. (D) 3 weeks of PBMT. 
(E) 4 weeks of PBMT. (F) 5 weeks of PBMT. (G) 6 weeks of PBMT. (H) 7 weeks of PBMT. (I) 8 weeks of PBMT. (J) 9 weeks of PBMT
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of the cisternal segment of the left trigeminal nerve, 
approximately 6.0 mm from its origin on the brainstem. 
Given the clinically intractable condition and the RM 
findings, the neurosurgery team proposed microvascular 
decompression; however, because of the BoNT-A effects, 
intraoperative neurophysiological monitoring could not 
be performed properly at that moment. So, the surgery was 
contraindicated temporarily by the neurophysiology team.

After the patient was discharged from the hospital 
(about a week after the BoNT-A injections) and in 
order to achieve faster recovery from the motor muscle 
impairment, daily PBMT sessions using a continuous 
wave InGaAlP diode laser device (Table 1) were proposed 
as follows: 808 nm, 75 J/cm², 100 mW, 3 J, 30 seconds 
by each point, totaling 30 facial points (Table 2). The 
illumination points were distributed accordingly to 
the BoNT-A injection areas (Figure 1C), holding 
the handpiece perpendicular to the skin surface and 
in contact mode. A fast improvement in both facial 

asymmetry and muscle function was noted within a few 
weeks (Figure 2B-I). In the 9th week of PBMT, the patient 
showed almost complete recovery (Figure 2J).

After some days, the patient underwent microvascular 
decompression and intraoperative neurophysiological 
monitoring was performed with success. At present, 
she is under follow-up with the neurology team and the 
episodes of facial pain are no longer present.

Discussion
It is reported that aesthetic applications of BoNT-A last 
approximately 3 months but often as many as 4 to 5 
months, depending on the facial area involved and the 
dose and formulation used.9 Thus, the present paper 
reported a case in which daily PBMT was effective in 
muscle function recovery after BoNT-A facial injections 
for TN within a shorter period. To the best of the authors’ 
knowledge, there is no similar paper addressing this 
subject.

The rationale for using PBMT was based on the 
successful management of bilateral eyelid ptosis as a 
complication of the BoNT-A use with a GaAs laser.5 
Curiously, however, some authors advocate performing 
pretreatment of movement-associated rhytides with 
botulinum toxin before laser resurfacing in order to 
achieve a prolonged improvement in many areas of the 
upper face,15 and others suggest that patients may be 
treated with non-ablative lasers, intense pulsed light, or 
radiofrequency devices immediately after botulinum 
toxin injection on glabellar or crow’s-feet areas without 
loss of efficacy or any other apparent untoward effect.16

Although this case report is encouraging, the 
underlying biological mechanisms are obscure. A 
plausible explanation relies on the biostimulant effects 
of PBMT, which may have accelerated the washout of 
the BoNT-A from the neuromuscular junctions, but 
there has been neither clinical nor laboratory evidence 
to support this statement yet.5 Another hypothesis based 
on both in vitro and in vivo studies is that PBMT could 
promote reinnervation of the affected muscles as laser 
light is believed to promote activation, growth, migration, 
and sprouting of nerve cells or their components due 
to alteration of mitochondrial oxidative metabolism, 
interaction with cytoplasmic proteins, enhancement 
of actin polymerization at the leading axon edge, and 
upregulation of several neurotrophic growth factors and 
extracellular matrix proteins.17

Conclusion
According to the current case, PMBT seems to be an 
effective intervention to accelerate muscle function 
recovery following BoNT-A use.
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Table 1. Device Information

Specifications Information

Manufacturer MMOptics® Ltda

Model identifier Twin Flex III Evolution

Number of emitters One emitter

Emitter type InGaAlP

Spatial distribution of emitters -

Beam delivery system Fiberoptic

Table 2. Irradiation and Treatment Parameters

Specifications Unit

Type of laser Diode

Operation mode Continuous

Center wavelength 808 nm

Exposure duration 30 s

Delivery system Optical fiber

Energy density 75 J/cm2

Energy per Point 3 J

Number of points irradiated 30 points

Total radiant energy 90 J

Peak radiant power 100 mW

Average radiant power 100 mW

Focus spot area 0.04 cm2

Focus-to-tissue In contact

Beam spot size at target 0.04 cm2

Irradiance at target 2.5 W/cm2

Application technique Skin contact

Number and frequency of treatment sessions 9 weeks, daily sessions

Beam divergence No

Water irrigation No

Air and aspirating airflow No
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