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ABSTRACT

Background: Botulinum toxin is a widely utilized minimally invasive therapeutic option with minimal downtime and a low risk

of serious complications. The long pulse Nd:YAG laser treatment (PIANO) has been utilized in recent years for skin rejuvenation
and tightening, body shaping, and transdermal lipolysis through bulk heating of the tissue. The heat-labile bond between the
heavy and light chains of botulinum toxin could be affected by laser bulk heating.

Aims: This case series aims to clinically evaluate the efficacy of botulinum toxin when used in conjunction with PIANO 1064 nm

bulk heating.

Patients/Methods: This case series included two patients who underwent standard hyperhidrosis treatment with botulinum

toxin and then single-sided concomitant long-pulsed Nd:YAG laser treatment.
Results: The iodine—starch test revealed no differences between the two areas at follow-up visits.
Conclusion: This small study corroborates the findings of other research indicating that long-pulsed 1064nm Nd:YAG laser

treatment does not affect the efficacy of botulinum toxin.

1 | Introduction

Botulinum toxin is a widely utilized therapeutic option, not only
for treating facial rhytids [1] but also for addressing hyperhi-
drosis [2], facial palsy [3], bruxism [4], migraines [5], and other
conditions. This procedure is attractive to both doctors and pa-
tients due to its minimally invasive nature, minimal downtime,
and low risk of serious complications [6]. Botulinum toxin is a
neurotoxic protein complex that inhibits acetylcholine release
at the presynaptic neuromuscular junction. The active molecule
comprises heavy and light chains linked by heat-labile disulfide
bonds and noncovalent forces. Both chains are essential for the
toxin to enter the cell [7, 8].

Laser procedures are another group of widely used therapeutic
options in esthetic medicine [9]. Nonablative laser treatments, in
particular, are increasingly favored for skin rejuvenation due to

their lack of posttreatment downtime and minimal aftercare re-
quirements compared to ablative laser procedures [10]. Various
nonablative wavelengths are employed to improve the appear-
ance of wrinkles, skin texture, acne scars, and pigmentary and
vascular changes [11]. The exact mechanisms of nonablative der-
mal remodeling are still under investigation; however, existing
research indicates that subthreshold laser-induced injury to the
dermis and/or dermal vasculature triggers a wound repair re-
sponse, fibroblast recruitment and stimulation, and collagen ref-
ormation [12]. Since thermal energy is the source of this injury,
most non-ablative devices target different chromophores in the
dermis, which contribute to the tissue heating through selective
photothermolysis and the resulting regenerative response [11].

Botulinum toxin is known to be inactivated at 85°C for 5min.
On the other hand, the effect of lower temperatures produced
during various nonablative laser therapies on the heat-labile
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bond between the heavy and light chains of botulinum toxin re-
mains unclear [8, 13]. Some studies have shown no change or
even an increase in botulinum toxin efficacy when combined
with both ablative [14, 15] and nonablative lasers [16-19]. The
1064nm Nd:YAG laser has also been studied in this context,
though not with the super long, bulk heating PIANO modality
[20-22].

The PTANO laser treatment (Fotona, Slovenia) has been utilized
in recent years for skin rejuvenation and tightening, body shap-
ing, and transdermal lipolysis [20, 21, 23-25]. Standard rejuve-
nation protocols, including PIANO rejuvenation and Fotona 4D,
typically achieve dermal temperatures of approximately 45°-47°
[22]. According to Semchyshyn [16], these temperatures are not
high enough to inactivate botulinum toxin.

As the administration of multiple treatments within a single
session has become a standard practice in esthetic medicine,
this case series aims to clinically evaluate the efficacy of bot-
ulinum toxin when used in conjunction with PIANO 1064 nm
treatment.

2 | Cases

The study included a 35-year-old Caucasian male and a
33-year-old Caucasian female with the complaint of axillary hy-
perhidrosis that has not been addressed in any surgical way pre-
viously. Written consent was received from both participants.

A standard starch iodine test was performed before botulinum
toxin treatment for hyperhidrosis [26]. The area of excessive
sweating was marked. The abobotulinumtoxinA (Dysport,
IPSEN Biopharmaceuticals, France) was diluted to a final con-
centration of 100IE per 5SmL syringe.

A 30G hypodermic needle was used, oriented at 30°-45° to the
skin surface with the needle's bevel faced up. Intradermal in-
jections at the dermal-subcutaneous junction were delivered
with injection volumes around 0.2mL. Around 1501E of abob-
otulinumtoxinA was delivered per axilla. The described proto-
col for botulinum toxin delivery was identical on both axillae.
Following botulinum toxin delivery to both axillae, only the
left axilla was then treated with a laser. A super long 1064 nm
Nd:YAG pulse was delivered (PIANO mode) using a scanner (L
Runner), with an irradiance setting of 1.2 W/cm? and a scan area
of 84x29mm (SP Dynamis, Fotona, Slovenia). See Figure 1 for
a diagram of the scan area. The laser procedure was performed
until the surface temperature measured by the integrated non-
contact thermometer (MatrixView) reached 41°C. This level of
temperature was then maintained for another 3min and then
laser emission was stopped. A follow-up visit with the iodine—
starch test and photography was scheduled 1.5months and 5
months after the treatment. See Figures 2 and 3 for the results of
the iodine-starch test.

3 | Results

The effect of botulinum toxin was consistent across both the
area treated with PIANO and the area without laser treatment.

FIGURE1 | Male patient: Left axilla after iodine-starch test: A sche-
matic of PIANO treatment (marked in red).

The iodine-starch test revealed no differences between the two
areas at both 1.5- and 5-month post-treatment.

4 | Discussion

Historically, laser therapy was often delayed by several days or
weeks after botulinum toxin had been injected. The concern
was that tissue manipulation and edema from the same-day
light or energy-based therapy could cause botulinum toxin to
migrate and cause unwanted effects [27]. Additionally, there
was apprehension that the skin's healing process postprocedure
could accelerate the elimination of fillers or toxins [28]. It was
also hypothesized that the heat generated during nonablative
laser treatments could thermally or mechanically disrupt and
inactivate the botulinum toxin molecule [8].

However, previous studies have demonstrated that several de-
vices, including IPL, pulsed dye laser, diode laser, monopolar
radiofrequency, and Nd:YAG laser, can be safely combined with
botulinum toxin on the same day without reducing efficacy or
causing unintended muscle weakening [16, 29].

In esthetic medicine, it has become standard practice to employ
combined interventions targeting multiple aspects of aging skin.
Administering multiple treatments in a single session not only
enhances patient satisfaction but also achieves greater improve-
ments in a shorter time frame with less overall downtime com-
pared to multiple office visits [30]. Therefore, investigating the
synergistic or potentially negative effects of combining specific
treatment modalities is important.

This case series aimed to evaluate whether the 1064 nm Nd:YAG
PIANO laser treatment affects the efficacy of botulinum toxin in
treating axillary hyperhidrosis. Given that most manufacturers
recommend keeping the toxin refrigerated, there is uncertainty
whether the temperatures around 45°C could potentially affect
the heat-labile disulfide bonds and noncovalent forces between
the heavy and light chains of botulinum toxin [8, 13]. Our find-
ings show that the PIANO treatment, when applied according
to the protocol (reaching an epidermal temperature of 41°C and
maintaining it for 3min), does not generate a sufficient tempera-
ture increase to impact the thermo-labile bond. Alternatively,
it suggests that this bond may be more stable than previously
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FIGURE2 | Female patient: Before (top) and after (bottom) 5 months after botulinum toxin treatment.

FIGURE3 | Male patient: Before (top) and after (bottom) 5 months after botulinum toxin treatment.

believed. We can theoretically deduce that the effect of laser
light and the concurrent temperature increase would be even
more negligible when botulinum toxin is used for wrinkle re-
duction, as the injection placement is deeper compared to its use
in hyperhidrosis treatment.

5 | Conclusion

This small study corroborates the findings of other research in-
dicating that 1064nm Nd:YAG laser treatment does not affect
the efficacy of botulinum toxin. Additionally, it demonstrates
that this holds true also when PIANO laser treatment is em-
ployed. Further studies with larger participant groups and var-
ious indications for botulinum toxin are necessary to further
strengthen these findings.
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