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advice because they do not appreciate the condition as 
a disease.[1]

Therapy for hyperhidrosis can be challenging for 
both the patient and the physician. There are several 
diff erent treatment options for hyperhidrosis, including 
topical therapy, botulinum toxin A (BTX-A), oral 
medications (anti-cholinergic and a-adrenergic blockers), 
and surgical therapy.[5,6]

Recently, studies have used radiofrequency (RF) energy 
in the treatment of primary axillary hyperhidrosis 
(PAH), which suggests that newer bipolar RF devices 
are effective in reducing the amount of sweating.
[7] RF energy is conducted electrically to tissue and 
provides tissue heating, depending on the specifi c tissue 
resistance.[8,9] The combination of RF and fractional 
microneedle technology creates an eff ective method with 

INTRODUCTION

Hyperhidrosis is a common condition rarely due to 
signifi cant underlying pathology that may have serious 
social, emotional, and professional consequences.[1] 
The prevalence estimates range from 1% to 3% of the 
population.[1,2]

Hyperhidrosis is always accompanied by the subjective 
reduction in quality of life (QOL) for the patient who 
feels uncomfortable in the world, where sweating is 
considered anti-esthetic and may hinder socialization.[3] 
Furthermore, hyperhidrosis represents a disease with 
a severe psychosocial impact, and it interferes with 
patients’ daily activities.[1,4] Hyperhidrosis is a common 
disease for which most patients do not seek medical 
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a be  er safety profi le for treating various dermatological 
ailments.[10]

At present, QOL questionnaires have become an important 
tool for quantifying results in medicine, and this 
psychosocial factor has important implications for be  er 
management of patients.[3,11] Dermatology Life Quality 
Index (DLQI) is a dermatology-specific, validated 
questionnaire that applies to a variety of skin diseases for 
the determination of the impact on the patient’s QOL and 
for the evaluation of change during therapy. The use of this 
index is more indicative of the extent to which treatment 
helps the patient.[11,12]

The aim of this study was to investigate the DLQI in 
patients with PAH, who had been treated with fractionated 
microneedle RF (FMR).

MATERIALS AND METHODS

This prospective study was conducted on patients with 
PAH, who had been referred to the dermatology clinic of 
Isfahan University of Medical Sciences, Iran in 2014. The 
Ethics Commi  ee of Isfahan University of Medical Sciences 
approved the study. All patients signed informed consent 
forms. A total of 25 patients were included in our study 
using a simple sampling method.

The inclusion criteria were diagnoses of axillary PAH 
confi rmed clinically by a dermatologist. Patients with 
pregnancy or intention to become pregnant, breastfeeding, 
history of having received botulinum toxin injections 
in the axillae within the previous 6 months, history of 
pacemaker implantation, active infection in the treatment 
area, and propensity for keloid formation were not 
included. The exclusion criteria were not able to continue 
the study.

Each patient had three sessions of FMR treatment using a 
novel applicator (INFINI TM; Lutronic, Goyang, Korea) at 
3-weeks interval.

All subjects were pretreated with a topical anesthesia 
(EMLA; Astra-Zeneca, Sodertalje, Sweden) in axilla under 
occlusion 45 min prior to FMR treatment. The treatment 
included the following parameters:
1. A depth of 2-3 mm;
2. A time range of 120-180 ms,
3. An energy level of 6-10 j/cm2 with a small range (±10%), 

and time se  ings determining the optimal parameters 
for the population being treated.[6,7]

Patients were evaluated at baseline and 3 months a  er the 
last session.

Data on QOL was obtained from a questionnaire using the 
DLQI.[13] It is a 10-item questionnaire that covers six aspects 
of daily life experienced during the past week. Each question 
has four alternative responses: “Not at all,” “a li  le,” “a lot,” 
and “very much,” with corresponding scores of 0, 1, 2, and 3, 
respectively. The answer “not relevant” is scored as 0. The total 
score of every individual’s QOL would be the sum of total 
scores of all the questions, that is, between 0 and 30.[12] Patients 
completed the questionnaire to evaluate their subjective 
perception of the improvement in hyperhidrosis symptoms.

The total scores refer to: DLQI scores 0-1 = no eff ect on 
patient’s life, DLQI scores 2-5 = small eff ect on patient’s life, 
DLQI scores 6-10 = moderate eff ect on patient’s life, DLQI 
scores 11-20 = very large eff ect on patient’s life and DLQI 
scores 21-30 = extremely large eff ect on patient’s life.[13]

The reliability and validity of the Persian (the Iranian offi  cial 
language) version of the DLQI questionnaire had been 
proved through a study in patients with vitiligo in Shiraz.[14]

The fi rst evaluation was based on a review of the medical 
records before the start of the treatment and completion 
of demographic data. Body mass index (BMI: kg/m2) was 
calculated as weight (in kilograms) divided by height (in 
meters) squared.

To evaluate side eff ects, in addition to close dermatological 
examinations, patients were instructed to report 
experiencing any side eff ects including pruritus, scaling, 
crusting, compensatory hyperhidrosis, postinfl ammatory 
pigmentation, pain in the area of the FMR, erythema, 
swelling, reduction in muscular force, dysesthesia, and 
paresthesia in the arm and forearm, etc. Side eff ects were 
categorized from Grade 1 (minor) to Grade 3 (severe).

Data were analyzed using statistical package for social 
science (SPSS) version 18 for windows (IBM Corporation, 
New York, USA). Mean and standard deviation (SD) were 
used to describe continuous data, number, and percentage 
for categorical data. The results were analyzed using two-
sided, paired nonparametric tests including the Wilcoxon 
test. Statistical signifi cance was defi ned as P < 0.05.

RESULTS

The study involved 25 patients with PAH, aged 18-47 years 
with an average age (±SD) of 30.2 ± 6.27 years; 68% of 
patients were female and BMI ranged from 18 to 28 kg/m2 
with an average (±SD) of 21.82 ± 2.80 kg/m2. Twenty-four 
of the 25 enrolled subjects completed the study. One 
patient was excluded from the study a  er the fi rst session 
of treatment due to transient dysesthesia development on 
the arm.
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The mean (±SD) DLQI score before intervention was 12.96 ± 
5.93 and less a  er intervention at 4.29 ± 2.21 [P < 0.001; 
Table 1].

Based on the obtained scores, the disease had very large and 
extremely large eff ects on each patient’s life in 15 (62.5%), 
and 3 (12.5%), respectively, while a  er treatment with FMR 
none of the patients showed these statuses [Figure 1].

Our results showed that treatment of PAH with FMR 
improved the score of DLQI, regardless of gender, marital 
status, educational level, family history of hyperhidrosis, 
and duration of disease [P < 0.05; Table 2].

The mean DLQI score (±SD) of patients before and a  er 
treatment who had a history of treatment with topical 
aluminum chloride was 4.41 ± 12.53, and 2.34 ± 4.53, 
respectively, which improved the QOL with FMR (P < 0.001). 
In patients who had a history of treatment with BTX-A in 
the past, we did not fi nd diff erences in the QOL before and 
a  er treatment with FMR [P = 0.068; Table 2].

The mean DLQI score (±SD) in patients before and a  er 
treatment who had a BMI of over 25 were 1.50 ± 9.75, and 
0.50 ± 3.75, respectively, despite the improvement of QOL in 
these patients; the diff erence was not signifi cant (P = 0.066). 
In those with normal BMI, the improvement of QOL was 
signifi cant [P < 0.001; Table 2].

Reduction of DLQI ranged from 1 to 22, with an average 
score (± SD) of 8.54 ± 4.40.

About 80% of patients had more than a 5 score reduction, 
and 6 patients (24%) had more than a 10 score reduction 
in the DLQI.

No major permanent adverse eff ects such as scarring or 
ulceration were experienced with the FMR treatment. In 
most patients, temporary side eff ects such as swelling, 
pain, redness, transient hyperpigmentation, and mild 
compensatory hyperhidrosis were observed in the treated 
areas. Only one subject experienced transient tingling 
and numbness of the le   arm a  er the procedure that 
completely resolved without any sequels a  er 2 months of 
discontinuing the treatment.

DISCUSSION

To the best of our knowledge, no studies have been 
performed on the QOL in patients with PAH a  er treatment 
with FMR. Our study shows that treatment with FMR can 
improve the DLQI of patients with PAH.

The correlation between axillary hyperhidrosis and impaired 
QOL and consequential psychosocial disorders is mutual; 
the anxiety and stress condition can be considered as a 
trigger factor for initiation or exacerbation of the disease.[1,3,4] 
The disease, through its negative impacts on the patient’s 
life, causes psychosocial problems.[15] Although PAH is 
not a life threatening disease, its psychosocial problem can 
severely aff ect the social and psychological functioning 
of the aff ected individuals, causing anxiety, depression, 
decreased body satisfaction, and low QOL.[15] The high 
incidence of primary hyperhidrosis and its negative eff ect 
on QOL have led to demand eff ective treatments.[16]

The combination of RF and fractional microneedle 
technology creates an eff ective method with a be  er safety 
profi le, which selectively destroys intradermal targets such 
as sweat glands.[10,17]

The effectiveness of FMR devices in the treatment of 
PAH has been shown in a number of studies. Kim 
et al. showed that FMR treatment was effective for 
the treatment of PAH without significant adverse 
reactions due to direct volumetric heating of the lower 
dermis.[10] In our recent study, we reported that FMR can 
be used as an effective, harmless, and nonaggressive 
method for treatment of PAH.[18,19] Also, we reported 

Table 1: DLQI before and after treatment (Wilcoxon test)
Dermatology QOL Mean ± SD Minimum Maximum Percentiles P

25th Median 75th

Before intervention 12.96±5.334 2 25 9.00 12.00 16.00 <0/001

After intervention 4.29±2.216 1 10 3.00 4.00 5.00

DLQI = Dermatology life quality index; QOL = Quality of life; SD = Standard deviation

Figure 1: Dermatology Life Quality Index scores translation before and after 
intervention
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histopathological evidence of efficacy of FMR for 
treatment of axillary hyperhidrosis.[20]

The importance of our study lies in observing the 
improvement of QOL with FMR treatment in PAH, which 
has not been studied before.

In this study, the mean reduction of the DLQI score was 
about 8.5, also as in the study by Hong et al., 3 months a  er 
medical intervention.[7]

At least a 5-point reduction in DLQI is the change in the 
DLQI that represents a clinically signifi cant improvement 
a  er therapy for PAH.[21]

In this study, about 80% of subjects had at least a 5-point 
reduction in DLQI a  er a 3-month visit, similar to the study 
by Hong et al.[7] These results are signifi cantly higher than 
improvements that represent a clinically signifi cant change 
in DLQI a  er therapy for PAH.[21]

Our results show that improvement of DLQI can occur 
a  er treatment of FMR, regardless of the marital status and 
educational level. As previous studies had not concerned 
with the evaluation of social backgrounds regarding these 
items, no supportive or contrary results were found.

In this study, the patients who had a past history of 
treatment with botulinum toxin did not have diff erences 
in QOL before and a  er treatment with FMR. This may 
perhaps be due to the treatment with BTX-A, which can 
improve QOL signifi cantly, but the duration of the eff ect 
is transient.[22] Several studies have shown BTX-A to be 
particularly eff ective in the improvement of QOL in PAH. 
Although Tan and Solish showed that the DLQI score was 
reduced signifi cantly a  er the treatment of axillary and 
hyperhidrosis with BTX-A, but the duration of the eff ect was 
on average 4-7 months.[22] In addition, Naumann reported 
320 patients with axillary hyperhidrosis treated with BTX-A 
which showed signifi cant improvement in emotional status 
in their daily lives, in their social activities, and in their 
productivity at work.[6] The limitations of these modalities, 
such as botulinum toxin therapy are high cost, and transient 
results that must be considered.[22-24] Because FMR therapy 
directly damages sweat glands; FMR was expected to have a 
lasting eff ect on sweat reduction compared with botulinum 
toxin.[10]

In our patients, none of the subject’s experience worsened 
their QOL, which is unlike the study of Wolosker et al., 
in which the diffi  cult control of abundant compensatory 
sweating following endoscopic thoracic sympathectomy 
worsened the QOL.[3] Among this modality of treatment, 
only surgical sympathectomy and axillary curettage 
have been capable of conferring a permanent solution. In 
addition, potential risks of these methods include burning, 
scarring, symptom recurrence, Horner ’s syndrome, 
compensatory hyperhidrosis in surgical sympathectomy,[3,25] 
and scar formation in axillary cure  age.[23]

CONCLUSION

For patients with PAH and poor QOL, FMR appears to be a 
safe and eff ective treatment option to improve QOL. It can 
be a valid alternative to current surgical treatment. Further 

Table 2: DLQI before and after treatment regarding 
variables of study
Variable Intervention 

(n)
Minimum Maximum Mean±SD P

Sex

Male Before (8) 8 25 12.62±5.290 0.012

After (8) 3 5 3.75±0.707

Female Before (17) 2 22 13.12±5.510 <0.001

After (16) 1 10 4.56±2.658

Marital status

Single Before (10) 8 22 13.50±4.625 0.005

After (10) 3 10 5.20±1.932

Married Before (15) 2 25 12.60±5.889 0.001

After (14) 1 10 3.64±2.240

BMI

Normal 

(18-25)

Before (21) 2 25 13.57±5.600 <0.001

After (20) 1 10 4.40±2.415

>25 Before (4) 8 11 9.75±1.500 0.066

After (4) 3 4 3.75±0.500

Level of education

Diploma Before (5) 6 19 12.40±5.079 0.041

After (5) 1 6 3.20±1.924

Licentiate Before (12) 8 25 12.67±4.997 0.002

After (12) 3 6 4.17±0.937

Doctor/

Ph.D.

Before (8) 2 22 13.75±6.519 0.018

After (7) 1 10 5.29±3.546

Family history

No Before (9) 2 22 11.11±6.566 0.008

After (9) 1 10 4.78±3.346

Yes Before (16) 8 25 14.00±4.397 0.001

After (15) 2 6 4.00±1.195

Past treatment

Aluminum 

chloride

Before (19) 6 22 12.53±4.414 <0.001

After (19) 1 10 4.53±2.342

Botox Before (5) 2 20 12.20±6.723 0.068

After (4) 1 5 3.50±1.732

Drug Before (1) 25 25 25.00 —

After (1) 3 3 3.00

Duration of disease (years)

<5 Before (7) 2 16 8.71±4.424 0.018

After (7) 1 6 3.71±2.138

5-10 Before (12) 9 25 15.00±5.477 0.003

After (11) 3 10 5.00±2.646

>10 Before (6) 11 20 13.83±3.312 0.027

After (6) 2 5 3.67±1.033

BMI = Body mass index; DLQI = Dermatology life quality index; SD = Standard 
deviation
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studies are required to determine the long-term outcomes 
of FMR on QOL of patients with PAH.
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