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INTRODUCTION

The armamentarium for the management of primary axillary 
hyperhidrosis (PAH) is still in great need of evidence-based 
management. The current management of PAH includes 
topical therapies like antiperspirants and aluminum chloride. 
Nonetheless, they usually have temporary effects with a vari-
ety of side effects such as itching &burning sensations or skin 
rashes1,2,3. Another alternative that is being used as standard 
therapy for (PAH) is the intradermal injection of Botulinum 
toxin type A (BTA), which efficiently suppresses sweat se-
cretion at the level of presynaptic cholinergic neurons.1,4,5,6-10 

Over the years, various laser modalities have been utilized 
with varying degrees of effectiveness in the management of 
PAH.11-15 However, the effectiveness of laser therapies for 
PAH is still debatable.10

Treatment of PAH with a subdermal laser is a relatively 
new approach that coincided with the introduction of laser 
lipolysis and laser-assisted liposuction.  Klopper, Fisher, and 
Blugerman demonstrated, early on in the development of 
this approach, that it might bridge the gap between non-sur-
gical methods that produce small or transient benefits (such 
as BTA) and more aggressive surgical procedures.16 Further 
research by Schavelzon, Blugerman, and others showed that 
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ABSTRACT
Introduction: Primary axillary hyperhidrosis (PAH) is a distressing condition that can pose significant social embarrassment. 
Different treatments such as topical agents, systemic agentsand botulinum toxin are only temporarily effective. Thus, there is a 
need for evidence-based management. The following study describes a new technique for the management of (PAH). We study 
the efficacy and safety of the subdermal application of two different diode lasers, at 980 nm or 1470 nm, for ablation of the sweat 
glands versus intradermal Botulinum toxin A (BTA).
Patients and Methods: This parallel-randomized controlled pilot study was conducted upon 90 PAH patients from Decem-
ber-2019 to July-2021 at the National Institute of Laser Enhanced Sciences (NILES), Egypt; the diode laser 980 nm group (30 
cases), the diode laser 1470 nm group (30 cases) and the BTA group (30 cases).
Results: The three groups were comparable regarding age, BMI, and gender. The laser groups had higher reductions of HDSS 
score than the BTA group at 1-month 1.37±0.49 and 1.20±0.41 versus 2.03±0.67 for the laser 980,1470 and the BTA groups, 
respectively (p values < 0.001) and at 6-months (1.37±0.48 and 1.20±0.41 versus 2.20±0.55; p-value < 0.001). At 1-month and 
6-months, the laser groups had higher reduction of mean moisture percentages than the BTA group at 1-month with 49.34±5.88% 
and 48.93±6.62% versus 55.89±9.20%, respectively (p-values 0.003 & 0.001) and at 6-months 49.42±6.32% and 48.90±6.79% 
versus 56.21±7.98%, respectively (p-values 0.001 &< 0.001).
At 1-month and month-6, there was a higher patient satisfaction in the laser groups than in the BTA group (p-values < 0.05). 
The laser groups demonstrated better GAIS score than the BTA group at both 1-month (p-values < 0.05) and 6-months visits 
(p-values< 0.001).
Conclusion: The study showed that Diode laser 1470 nm is safer and more effective treatment for PAH than Diode laser 980 
nm.
Key Words: Botulinum toxin A, Diode 980 nm laser, Diode 1470 nm laser, Primary axillary hyperhidrosis, Quality of life, Patients’ 
satisfaction
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this approach offers extremely good long-term results with a 
low amount of temporary adverse effects.17

Aydin and colleagues recently described an increase in hy-
perhidrosis activity after axillary hair removal using a 1064- 
nm Nd: YAG laser in 38 patients. Sweat production was sig-
nificantly higher than before hair removal as evaluated using 
analogous scales and the iodine starch test. The authors sup-
posed that a sympathetic skin response after laser stimulation 
could be induced through thermal heat, which functions as a 
stimulus for nerve fibers that innervate eccrine glands. This 
means the use of non-contact laser through the skin as during 
hair removal may have no effect on sweat production hence 
the thinking of interstitial subdermal heating.18

In addition, interstitial laser technology has been employed 
successfully in the management of PAH where a cannula was 
used to introduce the fiber into the area under treatment. Then, 
it is moved back and forth over the surface under treatment.19-21

The effectiveness and safety of this method have been stud-
ied extensively in clinical trials. Maletic and Goldman per-
formed two of them, which provided the most precise data 
on the procedure employed and the results achieved.11,22 In 
these two investigations, the authors employed short-pulse 
Nd:YAG lasers that were originally designed for laser lipo-
suction. Subcutaneous (SC) infiltration with Klein’s solution 
is used to provide tumescent anesthesia. The energy levels 
utilized are comparable and are determined by the treatment 
area. The operation took half an hour, then for the next two 
days, dressings and bandages were applied.19

Goldman A et al. (2008) intended to show the Nd-YAG la-
ser as a safe and effective technique for PAH treatment in 
their study. Their research found that treating PAH with a 
subdermal 1,064-nm Nd-YAG laser resulted in considerable 
clinical improvement.  The mean reduction of the Minor’s 
test visualized area was 72 percent during a follow-up period 
of one to two years. In 82 percent of the cases, patients were 
satisfied.11,19

Maletic D et al. (2011) investigated the effectiveness and 
safety of treating PAH with a subdermal 1064 nm Nd: YAG 
laser. At 1-3 months after the procedure, their study found a 
93 percent reduction in sweating area. The research docu-
mented transitory side effects and offered some evidence for 
the procedure’s effectiveness.19,22

There are some published studies regarding the effects of dif-
ferent wavelengths, but there are little data comparing their 
clinical outcomes. A study using lasers with wavelengths of 
810, 940-, and 980-nm found that these wavelengths cause 
steam bubbles to form in blood-filled veins. Veins, on the 
other hand, showed relatively minor wall damage. The 
wavelengths 1470 and 1320 nm are targeted at the water, and 
energy at both wavelengths is directly delivered to the col-
lagen in the vessel wall.23

Therefore, the aim of this current study was to compare the 
efficacy and safety of two different laser intensities, diode 
laser 980 nm or diode laser 1470 nm, versus intradermal 
Botulinum toxin A in the management of PAH.

Patients and Methods
This study was carried out at the National Institute of Laser 
Enhanced Sciences (NILES) Cairo university outpatient clin-
ics, the study includes 90 patients with PAH from December 
2019 to June 2021. The ethical review committee of Cairo 
University approved the study. The purpose of this study was 
clearly explained to all patients before their enrollment.

For inclusion in the study, all of the following criteria were 
to be fulfilled: healthy male or female between 18 - 64 
years of age suffering from excessive axillary hyperhidro-
sis, clinically diagnosed as PAH, with the Hyperhidrosis 
Disease Severity Scale (HDSS)or Malodour score of three 
or four.24,25Patients understand and accept the obligation to 
refrain from receiving any other procedures in anatomical ar-
eas exhibiting axillary hyperhidrosis for at least three months 
prior to treatment, and they are able to attend all scheduled 
follow-up visits after signing an informed consent form.

Exclusion criteria included active bacterial or fungal infec-
tion, hidradenitis suppurativa, pregnancy or planned preg-
nancy or breastfeeding, clinical diagnosis of secondary 
hyperhidrosis, a history of autoimmune connective tissue 
disorders, any medical or chronic disease interferes or being 
contraindicated to the maneuver as significant cardiovascu-
lar disease or bleeding disorders, patients who had previous 
axillary laser hair reduction nor plan to have laser hair reduc-
tion while in the study, patients who had previous surgical 
treatment of the axillae such as axillary gland excision, lipo-
suction, sympathectomy, or subcutaneous curettage, history 
of sensitivity to Lidocaine (Local Anesthesia) or Epineph-
rine, and patients who refused to sign the informed consent 
document and/or refused to comply with all follow-up re-
quirements. All patients in all groups have laboratory assess-
ment in the form of complete blood count (CBC), prothrom-
bin time (PT), international normalized ratio (INR), random 
blood sugar (RBS), and TSH, T3 & T4.

Study design
This three-arm parallel-randomized controlled trial and for 
allocation of the participants, a computer-generated list of 
random numbers was used. Patients were randomized into 
three (group I): treated with subdermal diode laser 980 nm 
(group II): treated with subdermal diode laser 1470 nm 
(group III): treated with botulinum toxin (Botox) intrader-
mal injection.

Laser irradiation
Laser irradiation was done on the subdermal side of the skin 
with a class 4, diode laser 980 nm (quanta system spa 21058 
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Solbiate Olona (VA), Italy) in the CW mode of laser emis-
sion. The other laser used was Laser 1470nm(VELAS™ by 
GIGA Laser, Wuhan, China) used also in the same CW mode 
of emission. The laser light is conveyed through an optical 
fiber with a diameter of 600 µm the power used in the range 
of 5-7 watts for both types of laser.(As illustrated in Figures 
3 and 4).

Lasing procedure
Before the procedure, room environmental temperature was 
ensured within 24 – 26 Celsius degrees, and skin tempera-
ture was measured using a skin infrared thermometer. Physi-
cal examination was done to confirm the excessive axillary 
sweating with a bad foul odor.

The hair-bearing area of the axilla was marked in the supine 
position The laser fiber optic through a microcannula with a 
diameter of 2.0 mm into which an optical fiber of 600 µm is 
inserted after routine tumescent anesthesia, two small punc-
tures were made with an 18-gauge needle at the anterior and 
distal border of each axilla. The cannula was inserted into 
the target layer of the subdermal junction. Position and depth 
of the cannula tip were controlled by transcutaneous guid-
ance with a red aiming beam light.  The laser was applied to 
the tissue in a criss-cross manner (fanning technique). Cold 
packs were applied to the treated area to prevent heat injury 
of the skin during the operation. The procedure in one side 
took 10-12 minutes. Thermal camera was used during lasing 
procedure and according to its readings the temperature did 
not exceed 40-45 degree Celsius as illustrated in figure (5.A) 
and (5.B).

For the BTA group, (BOTOX A 100 units) injecting two 
units of BOTOX in every point covering the axilla.

Evaluations
Clinical assessment was performed by the clinical scoring of 
hyperhidrosis (Hyperhidrosis Disease Severity Scale HDSS) 
and the Malodour score test to determine the degree of 
sweating. Scores (3) and (4) in both scorings are considered 
positive and suffer from excessive axillary hyperhidrosis and 
Malodor.

Iodine starch test will be done (before and after) the pro-
cedure, in which tincture of iodine solution and starch are 
applied together on both axillae. After ten to fifteen min-
utes, the color changed from white to blue. A positive iodine 
starch test indicates the presence of hyperhidrosis. (As illus-
trated in Figure 1).

The sweating level was determined by (Digital Moisture 
Monitor for skin), a sweat moisture analyzer that measures 
the degree of moisture of the skin of axillae. A digital infra-
red skin thermometer was used to ensure measuring the skin 
temperature all through the procedure to avoid skin injury 
by burning.

Figure 1: Iodine Starch Test Preoperatively.

The degree of patient stratification was also be facilitated 
by the use of structured questionnaires for the patient’s sat-
isfaction and Global Aesthetic Improvement Scale (GAIS)
Score.26 These ensure consistency and objectivity of ap-
proach in the assessment and provide outcome measures that 
are increasingly recommended for use in clinical practice. 
The questionnaire responses regarding malodor and sweat-
ing were based on subjective data from the patient and their 
family and friends.

Follow-up visits: All patients were followed-up for six 
months, including assessment at one month and another at 
six months.

Outcome measures:
The primary outcome measure was assessing the efficacy of 
the three interventions via HDSS at month 1 & 6, improve-
ment on the patient satisfaction score (PSS) at month 1 & 6, 
and the Global Aesthetic Improvement Scale (GAIS) Score 
at month 1 & 6. The secondary outcomes were malodor score 
at month 1 & 6, sweating level determined by (Digital Mois-
ture Monitor) at month 1 & 6 and quality of life by the DLQI 
questionnaire at month 1 & 6.

Statistical methods
All statistical tests were conducted at a significance level of 
5% on both sides. A p-value of < 0.05 is considered statisti-
cally significant. SPSS software (Statistical Package for the 
Social Sciences, version 24.0, SSPS Inc., Chicago, IL, USA) 
was used. Quantitative parametric data were demonstrated as 
mean and standard deviation (mean ± SD). 

Quantitative non-parametric data were presented as the me-
dian and interquartile range (IQR). Qualitative data were 
presented as numbers and proportions. The Chi-square test 
was calculated to compare between the three groups for 
nominal variables.  Repeated measures ANOVA tests were 
used for whether there are any differences between related 
means. Post-hoc tests were used to detect the differences be-
tween groups.
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RESULTS

The three study groups were comparable as regards to age 
(p 0.716), gender (p 0.95), and BMI (p 0.733). The mean 
age was 38.03±11.12, 37.00±11.65 & 35.63±11.36 years for 
the laser 980 group, the laser 1470 group & the BTA group, 

respectively.  Females constituted 66.67%, 66.67% & 70% 
of cases in the laser 980 group, the laser 1470 group & the 
BTA group, respectively. The mean BMI was 29.77±3.94, 
29.07±3.21 & 29.55±3.36 m2 for the laser 980 group, the la-
ser 1470 group & the BTA group, respectively.

Table 1: Efficacy, satisfaction and QOL in both groups
Diode 980 Diode 1470 BTA ANOVA

p-value

HDSS Mean SD Mean SD Mean SD

Baseline 3.70 0.47 3.57 0.50 3.63 0.49 0.572

1-month 1.37 0.49 1.20 0.41 2.03 0.67 < 0.001

6-months 1.33 0.48 1.20 0.41 2.20 0.55 < 0.001

Malodour score

Baseline 3.63 0.49 3.50 0.51 3.47 0.51 0.4

1-month 1.57 0.50 1.40 0.50 1.80 0.48 0.009

6-months 1.50 0.51 1.40 0.50 1.73 0.45 0.028

Moisture %

Baseline 92.59% 4.61% 91.58% 5.28% 91.15% 4.96% 0.514

1-month 49.34% 5.88% 48.93% 6.62% 55.89% 9.20% < 0.001

6-months 49.42% 6.32% 48.90% 6.79% 56.21% 7.98% < 0.001

PSS

1-month 3.53 0.57 3.77 0.43 3.03 0.56 < 0.001

6-months 3.37 0.67 3.73 0.52 2.47 0.51 < 0.001

GAIS

1-month 3.37 0.56 3.77 0.43 3.03 0.56 < 0.001

6-months 3.37 0.67 3.83 0.38 1.83 0.79 < 0.001

DLQI

1-month 24.00 1.72 25.23 2.03 22.40 1.16 < 0.001

6-months 24.13 2.01 25.60 2.22 22.30 0.65 < 0.001

Hyperhidrosis Disease Severity Score
At baseline, the average mean ± SD of HDSS of the laser 980 
group was 3.70±0.47, the laser 1470 group was 3.57±0.50 
and the BTA group was 3.63±0.49 (p = 0.572).

After the treatment (1-month), mean HDSS scores of the 
three groups revealed remarkably better reduction from 
the baseline (p < 0.001). Comparing the three groups at 1 
month, post-hoc tests revealed that the laser 980 group and 
the laser 1470 group had significantly higher reductions of 
mean HDSS scores than the BTA group with 1.37±0.49 and 
1.20±0.41 versus 2.03±0.67, respectively (p-values < 0.001).  
However, both types of lasers were comparable (p = 0.688).

The same was encountered at the 6-month evaluation where 
mean HDSS scores of the three groups revealed remarkably 
better reduction from the baseline (p < 0.001). Comparing 
between the three groups at 6 months, post-hoc tests revealed 

that the laser 980 group and the laser 1470 group had a sig-
nificantly higher reduction of mean HDSS score than the 
BTA group with 1.37±0.48 and 1.20±0.41 versus 2.20±0.55, 
respectively (p-values < 0.001).  However, both types of la-
sers were comparable (p = 0.863).

Moisture percent
At baseline, the average mean ± SD of moisture percentage of 
the laser 980 group was 92.59±4.61%,  the laser 1470 group 
was 91.58±5.28% and the BTA group was 91.15±4.96% (p 
= 0.514).

After the treatment (1-month), mean moisture percentages of 
the three groups revealed remarkably better reduction from the 
baseline (p < 0.001). Comparing the three groups at 1 month, 
post-hoc tests revealed that the laser 980 group and the la-
ser 1470 group had a significantly higher reduction of mean 
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moisture percentages than the BTA group with 49.34±5.88% 
and 48.93±6.62% versus 55.89±9.20%, respectively (p-values 
0.003 & 0.001).  However, both types of lasers were compa-
rable (p = 1.0).

The same was encountered at the 6-month evaluation where 
mean moisture percentages of the three groups revealed 
remarkably better reduction from the baseline (p < 0.001). 
Comparing the three groups at 6 months, post-hoc tests re-
vealed that the laser 980 group and the laser 1470 group 
had significantly higher reductions of the mean moisture 
percentages than the BTA group with 49.42±6.32% and 
48.90±6.79% versus 56.21±7.98%, respectively (p-values 
0.001 &< 0.001).  However, both types of lasers were com-
parable (p = 1.0).

Malodour Score
At baseline, the average mean ± SD of Malodour score of 
the laser 980 group was 3.63±0.49,  the laser 1470 group 
was 3.50±0.51 and the BTA group was 3.47±0.51 (p = 0.4). 
After the treatment (1-month), mean Malodour scores of the 
three groups revealed remarkably better reduction from the 
baseline (p < 0.001). Comparing the three groups at 1 month, 
post-hoc tests revealed that the laser 1470 group had signifi-
cantly higher reductions of mean Malodour scores than the 
BTA group with 1.40±0.50 versus 1.80±0.48, respectively (p 
= 0.007).  However, both types of lasers were comparable (p 
= 0.589).   In addition, laser 980 and BTA were comparable 
(p = 0.215).

The same was encountered at 6-month evaluation where 
mean Malodour scores of the three groups revealed remark-
ably better reduction from the baseline (p < 0.001). Com-
paring between the three groups at 6 month, post-hoc tests 
revealed that the laser 1470 group had significantly higher 
reduction of mean Malodour score than the BTA group with 
1.40±0.50 versus 1.73±0.45, respectively (p = 0.028).  How-
ever, both types of lasers were comparable (p = 1.0).   Also, 
laser 980 and BTA were comparable (p = 0.199).

Patient Satisfaction Score (PSS)
Comparing the three groups at the1-month visit, there were 
significant (p < 0.001) differences between groups with 
regards to PSS.  It was 3.5±0.57 in the laser 980 group, 
3.77±0.43 in the laser 1470 group and 3.03±0.56 in the BTA 
group. Comparing the three groups, post-hoc tests revealed 
that the laser 980 and the laser 1470 groups had significantly 
higher PSS than the BTA group (p-values 0.001 & < 0.001, 
respectively).  However, both types of lasers were compara-
ble (p = 0.263).

In addition, comparing between the three groups at the 
6-month visit, there were significant (p < 0.001) differences 
between groups with regards to PSS.  It was 3.37±0.67 in 
the laser 980 group, 3.73±0.52 in the laser 1470 group and 

2.47±0.51 in the BTA group. Comparing the three groups, 
post-hoc tests revealed that the laser 980 and the laser 1470 
groups had significantly higher PSS than the BTA group (p-
values < 0.001 &< 0.001, respectively).  In addition, laser 
1470 has higher PSS than laser 980 (p = 0.044).

Global Aesthetic Improvement Scale (GAIS)
Comparing between the three groups at 1-month visit, there 
was a significant (p < 0.001) differences between groups 
with regards GAIS.  It was 3.37±0.56 in the laser 980 group, 
3.77±0.43 in the laser 1470 group and 3.03±0.56 in the BTA 
group. Comparing between the three groups, post-hoc tests 
revealed that the laser 980 and the laser 1470 groups had sig-
nificantly higher GAIS than the BTA group (p-values 0.043 
&< 0.001, respectively).  Also, laser 1470 has higher GAIS 
than laser 980 (p = 0.011).

In addition, comparing between the three groups at 6-month 
visit, there was a significant (p < 0.001) differences between 
groups with regards GAIS.  It was 3.37±0.67 in the laser 980 
group, 3.83±0.382 in the laser 1470 group and 1.83±0.79 in 
the BTA group. Comparing between the three groups, post-
hoc tests revealed that the laser 980 and the laser 1470 groups 
had significantly higher GAIS than the BTA group (p-values 
< 0.001 &< 0.001, respectively).  In addition, laser 1470 has 
higher GAIS than laser 980 (p = 0.017).

Quality of life by Dermatology’s Living Quality 
of Life Index
The laser 980 and the laser 1470 groups demonstrated with 
significantly better improvement for their quality of life by 
DLQI score than the BTA group at both 1-month visit (p-
value = 0.010) and 6-months visit (p-values < 0.001) (Table 
1 & Figure 2).  Also, post-hoc tests showed that the laser 
1470 showed higher DLQI scores at 1-month and 6-months 
visits than the laser 980 (p-values 0.016 & 0.006).

Figure 2: Quality of life by Dermatology’s Living Quality of Life 
Index.
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Figure 3: Diode Laser 1470 nm for axillary hyperhidrosis.

Figure 4: Diode Laser 980 nm for axillary hyperhidrosis.

Figure 5: (5.A) Thermal camera of Right Axilla (5.B) Thermal 
camera of Left Axilla during lasing procedure for axillary hyper-
hidrosis (According to the thermal camera readings, the tem-
perature did not exceed 40-45 degree Celsius).

Adverse effects
Decreased hair growth was seen in 15, 25, 3 cases in the laser 
980, the laser 1470 & BTA groups, respectively (p < 0.001). 
In addition, Skin color changes were seen in 6, 20, 2 cases 
in the laser 980, the laser 1470 & BTA groups, respectively 
(p < 0.001).

DISCUSSION

The current study enrolled ninety PAH cases randomized into 
three groups; the laser 980 group, the laser 1470 group & the 
BTA group. After one month and 6 months of treatment, the 
mean HDSS scores and the mean moisture percentages of 
the three groups revealed remarkably better reduction from 
the baseline. The laser 980 group and the laser 1470 group 
had significantly higher reduction of mean HDSS score than 
the BTA group.  However, both types of lasers were com-
parable. The mean Malodour scores of the three groups re-
vealed remarkably better reduction from the baseline after 
one month and six months. The laser 1470 group had sig-
nificantly higher reduction of mean Malodour score than the 
BTA group.  Both types of lasers as well as laser 980 and 
BTA were comparable.

Comparing the three groups at the 1-month visit, there was 
a significant difference between groups with regards to PSS.  
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The laser 980 and the laser 1470 groups had significantly 
higher PSS than the BTA.  However, both types of lasers 
were comparable.  However, at month six, the same results 
were encountered apart from that laser 1470 has higher PSS 
than laser 980. At 1-month and 6-month visits, there were 
significant differences between groups with regards GAIS 
score.  The laser 980 and the laser 1470 groups had signifi-
cantly higher GAIS than the BTA group.  In addition, laser 
1470 has higher GAIS than laser 980.  The laser 980 and 
the laser 1470 groups demonstrated with significantly better 
improvement for their quality of life by DLQI score than the 
BTA group at both 1-month visit and 6-months visit.  Post-
hoc tests showed that the laser 1470 showed higher DLQI 
scores at 1-month and 6-months visits than the laser 980.

About 1–3% of the general population suffers from PAH, 
which has a direct impact on their quality of life.27,28 Hyper-
hidrosis, the excessive sweating above what is biologically 
necessary for the body to maintain its temperature, can affect 
a person’s social life, mental health, and capacity to work or 
study.1

Hyperhidrosis has been associated to a considerable decrease 
in health-related quality of life, especially during the sum-
mer months. Job and social connections restrictions, physi-
cal and recreational activity restrictions, and emotional and 
mental health concerns are all examples.29

In research, hyperhidrosis has been related to higher levels 
of anxiety and melancholy. Excessive sweating may be em-
barrassing and might interfere with daily activities at school, 
work, and other social contexts. Sweaty people are always 
worried about how much they sweat and spend hours each 
day dealing with it.30 To the best of the available literature, no 
direct comparison between diode laser 980 nm, diode laser 
1470 nm and BTA in the treatment of PAH could be found.

Cervantes et al. (2018) did a comprehensive assessment 
of the literature on the use of lasers in the management of 
hyperhidrosis, focusing on the Neodymium: Yttrium-Alu-
minum-Garnet (Nd: YAG) and diode lasers. On March 27, 
2017, the query word “hyperhidrosis AND laser” was used 
to search the PubMed database of the National Library of 
Medicine. This search yielded 90 results. Two reviewers in-
dependently assessed the studies’ eligibility and evaluated 
their methodological quality. Publications not relevant to the 
use of a laser modality for the treatment of axillary hyperhi-
drosis were eliminated. Six articles were eventually included 
as a consequence of this process.31

The review showed that there are few studies on the use of 
laser treatment for hyperhidrosis in the literature. The stud-
ies looked at a total of 160 individuals who had PAH and 
were treated with laser treatment. A total of 39 patients were 
treated with the Nd: YAG laser, according to four studies. 
A total of 121 patients were treated with diode laser in two 

articles. Cervantes et al. (2018) concluded that because of 
its known efficacy and low side effect profile, the Nd: YAG 
laser may be a possible therapeutic option for hyperhidro-
sis, according to our findings. However, further large, rand-
omized controlled trials are required to prove the treatment 
option’s safety and efficacy.31

The use of Nd: YAG for the treatment of PAH in 31 women 
and eight men, ranging in age from 18 to 55 years, was re-
corded in two prospective investigations, one case report, 
and one randomized control traial.15 The laser parameters 
differed from study to study.11, 13, 14, and 15

In 2008, Goldman and Wollina conducted a pilot research in 
17 patients using the 1064 nm Nd: YAG laser to treat PAH. 
Patients were monitored for 12- 43 months after receiving 
one treatment in each axilla. The results were encouraging, 
with the Physician’s Global Assessment rating 82.3 percent 
of the results as good or better, indicating considerable clini-
cal improvement.11

The use of the 1064 nm for PAH was also supported by Mi-
nor’s starch-iodine test and the patient’s self-assessment. 
After laser therapy, histologic analysis revealed significant 
changes in the eccrine glands, ranging from microvesicula-
tion and decapitation to full vaporization. At 5 months after 
treatment, only one of the 17 treated patients relapsed and 
required another laser treatment. One patient experienced 
burns, another experienced seroma development, and eight 
patients experienced transient hair loss.11

Three years later, Kotlus described a 39-year-old African 
American lady with treatment-resistant axillary hyperhidro-
sis. Subdermal 1320 nm Nd: YAG laser therapy was conduct-
ed after numerous failed efforts with topical aluminum salts, 
BTA injections, and thoracic sympathectomy. Complete re-
mission was sustained 18 months after therapy, with no in-
dication of compensatory sweating or side consequences.13

Six patients with axillary hyperhidrosis were treated with 
monthly 1064 nm Nd: YAG laser sessions at laser hair re-
moval settings on one axilla, while the opposite axilla served 
as a control in a prospective, randomized, case-controlled 
pilot research by Letada et al.14 In comparison to the con-
trol group, investigators found a statistically significant im-
provement in subjective sweating ratings after 5-6 sessions. 
In addition, 30 days after treatment, all participants had sig-
nificantly less sweating on the treated axilla compared to the 
control axilla, as measured by the modified starch-iodine 
test. The authors found that long-pulse Nd:YAG laser hair 
removal can enhance sweat output subjectively and objec-
tively for at least 9 months after treatment beginning in typi-
cal circumstances. In terms of sweat gland density, staining 
features, and overall sweat gland morphology, histologic 
examination of axillary tissue revealed no significant differ-
ences between pre- and post-treatment.14
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The use of a 1440-nm Nd: YAG laser for the treatment of 
focal PAH was studied by Caplin and Austin. The eccrine 
gland is mostly made up of water, thus the 1440 nm wave-
length was thought to be particularly helpful in treating PAH 
due to its increased affinity for water absorption. Following 
a one-year follow-up, all patients reported clinical and quan-
titative improvements.15

This study, demonstrated the efficacy of eccrine gland ne-
crosis therapy. The Nd: YAG laser’s mode of action for the 
repression/elimination of hyperhidrosis was revealed by his-
tological examination of treatment biopsy samples, which 
revealed apocrine gland necrosis. Temporary numbness in 
treated patients, discomfort in 14 patients, swelling in pa-
tients diagnosed, bruising in 13 cases, and itching in 11 treat-
ed patients were among the adverse effects.15

Diode lasers are solid-state laser systems that are commonly 
used for hair removal and are gaining popularity due to their 
great penetration depth and capacity to handle people with 
darker skin.32 They have lately been approved for the treat-
ment of hyperhidrosis. In a total of 131 patients, two rand-
omized controlled studies demonstrated the utility of a diode 
laser for the treatment of PAH.31,32

Because it penetrates the dermis to target melanin, the 800 
nm pulsed diode laser is widely used for hair removal. Be-
chara et al. examined the impact of a long-pulsed 800 nm 
diode laser on the sweat rate of individuals with PAH after 
many reports of reduced sweating following axillary laser 
hair eradication. The results of a 19-patient half-side con-
trolled study revealed a statistically significant decrease in 
perspiration rate on the treated side following laser treat-
ment. Surprisingly, the untreated group showed a smaller 
but statistically significant decrease in sweat rate, suggesting 
the possibility of a psychological (placebo) impact. The lack 
of a statistically significant difference between the treated 
and untreated groups, as well as no significant damage or 
change to the eccrine or apocrine sweat glands on histologi-
cal examination, led researchers to conclude that, while laser 
epilation may reduce sweat rates, the placebo effect is more 
likely to be to bear responsibility than a direct therapeutic ef-
fect of laser epilation. The sole side effect recorded was axil-
lary skin depigmentation in one patient, which resolved with 
time. Perhaps the low dose of laser is behind that result.33

Leclere et al. investigated the effectiveness of four different 
surgical techniques on 100 cases with PAH in a comparative-
contrastive research. Patients were given one of 4 treatment 
options: (1) 975 nm laser, (2) 924/975 nm laser, (3) cannula 
curettage, or (4) laser 924/975 nm followed by cannula cu-
rettage.34

Subjective criteria (patient reported compensatory sweat-
ing and patient subjective efficacy satisfaction via GAIS) 
and objective criteria (HDSS and starch-iodine test) showed 

that the combination of laser 924 and 975 nm and curettage 
(group 4) was the best treatment option for PAH after a one-
year follow-up. Laser 975 nm monotherapy proved ineffec-
tive for PAH, causing severe burns and lasting scarring in 
two patients.34

Although the outcomes of the 924/975 nm laser (group 2) 
and curettage (group 3) were similar, traditional curettage 
was the superior option of the two. The researchers found 
that 924/975 nm laser therapy coupled with curettage (group 
4) was a safe treatment with long-lasting effects after a year, 
owing to the extra damage produced by curettage to tissues 
only partially destroyed by laser activity. The only adverse 
events reported in group 4 were bruising in one patient and 
transient loss of feeling in another. However, nothing was 
reported about the baseline characteristics and demographic 
data of the four groups.  Moreover, the randomization tech-
nique was not mentioned and the number of patients lost up 
the follow-up.34

Laser light is used to permanently destroy the axillary sweat 
glands by photo selectively heating sweat gland tissue with-
out damaging any of the surrounding tissue. Some research-
ers found that Nd: YAG 1064 nm laser can be successfully 
used in axillary hyperhidrosis to cause controlled destruction 
of eccrine and apocrine units.14

On the other hand, Neumann et al. (2013) conducted an evi-
dence-based evaluation that found BTA injection to be effec-
tive in the treatment of PAH in 923 individuals.35 Heckmann 
et al. (2001) conducted a randomized controlled trial to test 
200 units of BTA to a placebo with a 26-week follow-up pe-
riod and found that sweat production was reduced by gravi-
metric measurement.6 Neumann et al. (2001) included 320 
patients with PAH in a 16-week trial to compare 50 units of 
BTA to a placebo, and BTA demonstrated considerably supe-
rior sweat gland output decrease by gravimetric assessment 
than the placebo.7

Dry eyes and skin were two of the most prevalent adverse 
effects of BTA. However, in our research, we were unable 
to identify such impact. Lowe et al. (2007) performed a trial 
with 322 PAH patients to compare three arms: 50 units of 
A/Ona per axilla, 75 units of A/Abo per axilla, and placebo, 
with a one-year follow-up.8

Both botulinum toxin groups showed a percent change in at 
least two levels of HDSS in this research, which was sub-
stantially better (75%) than the placebo (25%) (p 0.001). The 
therapeutic impact of botulinum toxin lasted longer than the 
placebo.8

The most frequent approach for temporarily disabling sweat 
glands is to employ botulinum toxin. It is quite safe, but the 
main problem is that the treatment is not permanent, and the 
control lasts on average just six months. After six months, the 
patient will require further injections. It becomes extremely 
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costly in the long run.36 Only a BTA is now FDA-approved 
for the treatment of hyperhidrosis by the US Food and Drug 
Administration. Patients who do not react to BTA treatment 
may benefit from BTB.37

One advantage of our current research is that it is the first 
randomized control trial compared the three management 
options for (PAH) with enough sample size. Another advan-
tage is that it included both the subjective and the objective 
assessment score for efficacy and quality of life. However, 
one limitation of our study is that it lacked long-term (1-
year) follow-up of patients.

CONCLUSION

In conclusion, the current study showed that Diode laser 
1470 nm is a safe and an effective treatment for PAH more 
than Diode laser 980 nm that may be attributed to its less 
penetration skin depth and its high affinity to water.
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