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ABSTRACT 
 
 
 
Primary axillary hyperhidrosis (AH) is a chronic condition that significantly impacts quality of life. The 
1470 nm wavelength, characterized by high hydro-absorption, offers the potential for more confined photo-
thermocoagulation of the glandular compartment when energy is delivered interstitially under tumescent 
anesthesia. We conducted an uncontrolled single-center prospective series on 23 adults (16 men, 7 women; 
aged 21-53 years) treated using a 1470 nm diode laser (LASEmaR 1500®, Eufoton®, Trieste, Italy) con-
nected to a 400 µm optical fiber inserted into a hollow cannula with an open tip and blunt end through 
2-3 access points per axilla. Follow-up was carried out at 6 and 12 months. Outcomes included Hyperhid-
rosis Disease Severity Scale (HDSS; primary endpoint), gravimetry (mg/5 min), local humidity (%), Der-
matology Life Quality Index (DLQI), Global Aesthetic Improvement Scale (GAIS), and safety. The protocol 
allowed selective retreatment at 6 months in patients with clinically relevant residual activity/high functional 
demands. All patients achieved HDSS £2 at both 6 and 12 months. Mean gravimetry decreased from 
128.8±27.7 to 38.4±10.8 and 32.0±9.4 mg/5 min; humidity from 75.3±5.8% to 45.7±3.3% and 
43.4±3.6%. DLQI fell from 15.9±4.4 to 5.0±1.1 and 4.3±1.1. At 12 months, overall assessment was ex-
cellent in 82.6% (19/23), good in 8.7% (2/23), and fair in 8.7% (2/23). Adverse events were mild and 
transient, with no infections or burns. Of the 23 participants, 16 underwent a single treatment session, 
while 7 received a retreatment at 6 months. In this prospective case series, interstitial 1470 nm laser with 
tumescent assistance was associated with clinically relevant improvement up to 12 months and a favorable 
tolerability profile. Given the uncontrolled observational design and selective retreatment in a subset, these 
findings should be considered hypothesis-generating and warrant confirmation in comparative studies. 
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Introduction 
 
Primary axillary hyperhidrosis (AH) is defined as exces-
sive sweat production not intended for thermoregula-
tion.1,2 The condition, often beginning in youth, affects 
personal, social, and occupational spheres and entails a 
non-negligible psychosocial burden.1,2 

Several therapeutic options are available, including top-
ical agents and systemic anticholinergics, botulinum 
toxin injections, and procedural approaches such as mi-
crowave thermolysis or surgical/suction-curettage.1,3-17 
Each carries different profiles in terms of efficacy, dur-
ability, invasiveness, cost, and adverse events.3-19 
Energy-based interstitial approaches aim to target the 
glandular layer while limiting damage to surrounding 
tissues.2,20 The 1470 nm wavelength, due to its high ab-
sorption by water, can theoretically concentrate thermal 
effects within water-rich tissues and may allow more 
confined photothermal injury when energy is delivered 
interstitially. Combined with tumescent anesthesia, in-
terstitial delivery may facilitate a stable treatment plane 
and potentially enhance procedural safety.2,20 This sin-
gle-center prospective series evaluates tumescent-assisted 
interstitial (intradermal/subcutaneous) 1470 nm diode 
laser treatment for primary axillary hyperhidrosis, with 
follow-up to 12 months using objective and validated 
patient-reported outcomes. 
 
 
Materials and Methods 
 
Study design and population 
 
A consecutive prospective series was conducted on 23 
adults with documented primary AH (Hyperhidrosis 
Disease Severity Scale [HDSS] 3-4; positive iodine-
starch test). Patients with secondary hyperhidrosis, active 
local dermatoses, or contraindications to tumescent anes-
thesia or laser treatment were excluded. The cohort in-
cluded 16 men and 7 women (aged 21-53 years). All 
participants provided informed consent. 
 
Procedure (interstitial intradermal/subcutaneous  
technique) 
 
Procedures were performed under tumescent anesthesia, 
introducing a 400 µm optical laser fiber into a hollow 
cannula (open tip, blunt end) through 2-3 access points 

per axilla. Interstitial passes were performed in the 
dermo-subcutaneous layer using a retrograde, fan-
shaped pattern to ensure homogeneous coverage of the 
glandular plane. Energy delivery was guided by 
tactile/visual feedback and procedural recording; mean 
parameters per axilla were ~2200-2300 Joules, with tu-
mescent volumes of ~90 mL and ~2.2 access points. 
The laser device LASEmaR 1500® (Eufoton®, Trieste, 
Italy) was set with a pulse duration (time on) of 100 ms, 
a pause between pulses (time off ) of 50 ms, and a power 
of 5 W. 
The protocol provided for a single session as standard; 
7 patients underwent retreatment at 6 months for clin-
ically significant residual activity or high functional de-
mands. 
 
Tumescent anesthesia and infiltration technique 
 
Tumescent assistance was used not only for analgesia but 
also to facilitate a controlled and reproducible treatment 
plan. The tumescence creates a temporary tissue separa-
tion (“tumescent cushion”) that increases the distance 
from deeper neurovascular structures, stabilizes subder-
mal geometry, and may contribute to thermal confine-
ment and more uniform energy delivery during 
interstitial laser application, thereby potentially improv-
ing both efficacy and safety. 
The tumescent solution consisted of 500 mL of normal 
saline, 1% mepivacaine, one ampoule of epinephrine, 
and 10 mL of sodium bicarbonate. Infiltration was per-
formed under sterile conditions using a fan-shaped tech-
nique to achieve uniform subdermal tumescence across 
the hyperhidrotic area until adequate tissue firmness and 
a homogeneous lifting of the skin were obtained. The 
intended infiltration plane was the dermo-subcutaneous 
junction, creating a consistent working space for the in-
terstitial laser fiber. The mean infiltrated volume was ap-
proximately 90 mL per axilla, with minor adjustments 
based on axillary surface area and the clinical endpoints 
of uniform tumescence and blanching. Total infiltrated 
volume per axilla and infiltration endpoints (clinical tu-
mescence and blanching) were recorded intraoperatively. 
 
Outcome measures and follow-up 
 
Assessments were performed at baseline, 6 months, and 
12 months, with the primary endpoint being the HDSS 
and secondary endpoints including gravimetry (mg/5 
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min), local humidity (%), Dermatology Life Quality 
Index (DLQI), Global Aesthetic Improvement Scale 
(GAIS), and safety (local and systemic adverse events and 
complications). The combined use of objective and pa-
tient-reported indicators reflects the multidimensional 
nature of the disorder and enables correlation of sweat 
output reduction with perceived benefit. 
 
GAIS methodology 
 
GAIS was assessed as a patient-reported outcome at each 
follow-up visit (6 and 12 months), using the standard 5-
point scale (−1 = worse, 0 = no change, 1 = improved, 2 
= much improved, 3 = very much improved) with refer-
ence to the baseline condition. Because of the nature of 
the intervention, blinding was not feasible; however, 
GAIS was collected using a standardized script prior to 
completion of other questionnaires to minimize anchor-
ing effects. 
 
Statistical analysis 
 
Continuous variables are expressed as mean ± standard 
deviation (SD) and 95% confidence interval (CI); pro-
portions as percentages. Given the observational design 

without a comparator, analyses were descriptive, with an 
exploratory subgroup evaluation (one vs. two sessions) 
reported descriptively. 
 
 
Results 
 
Baseline characteristics 
 
Baseline severity was high (HDSS 4 in 78.3%; HDSS 3 
in 21.7%). Objective and DLQI baseline values are re-
ported in Table 1. 
 
Clinical efficacy (overall) 
 
Symptom control was broad and consistent: all patients 
achieved HDSS £2 at 6 and 12 months. Sweat output 
(gravimetry) was reduced to 38.4±10.8 mg/5 min at 6 
months (−70.2% vs. baseline) and to 32.0±9.4 mg/5 min 
at 12 months (−75.2% vs. baseline); local humidity de-
creased to 45.7±3.3% and 43.4±3.6%, while DLQI im-
proved to 5.0±1.1 and 4.3±1.1 (Table 2). 
At 12 months, global evaluation rated outcomes as ex-
cellent in 82.6% (19/23), good in 8.7% (2/23), and fair 
in 8.7% (2/23). Among the 7 patients who were re-
treated at 6 months, the sustained benefit at 12 months 
should be interpreted in the context of the adopted 
procedural strategy (see the Exploratory subgroup analysis 
and Discussion sections). 
 
Exploratory subgroup analysis (one vs. two sessions) 
 
Sixteen of 23 patients (69.6%) underwent a single treat-
ment session, while 7/23 (30.4%) underwent a second ses-

Table 1. Baseline characteristics. 

Variable                                                  Mean±SD (95% CI) 

Gravimetry (mg/5 min)                       128.8±27.7 (117.5-140.1) 

Humidity (%)                                          75.3±5.8 (73.0-77.7) 

DLQI                                                      15.9±4.4 (14.1-17.7) 

SD, standard deviation; CI, confidence interval; DLQI, Dermatology 
Life Quality Index.

Table 2. Main outcomes (6 and 12 months). 

Endpoint                                                                                   6 months                                                  12 months 

HDSS responders (£2)                                                            23/23 (100%)                                             23/23 (100%) 

Gravimetry (mg/5 min), mean±SD (95% CI)                   38.4±10.8 (34.0-42.8)                                 32.0±9.4 (28.2-35.8) 

Humidity (%), mean±SD (95% CI)                                   45.7±3.3 (44.4-47.1)                                  43.4±3.6 (42.0-44.9) 

DLQI, mean±SD (95% CI)                                                  5.0±1.1 (4.6-5.5)                                        4.3±1.1 (3.9-4.8) 

GAIS overall assessment                                                                     –                                              Excellent: 82.6% (19/23) 
                                                                                                                                                              Good: 8.7% (2/23) 
                                                                                                                                                               Fair: 8.7% (2/23) 

HDSS, Hyperhidrosis Disease Severity Scale; SD, standard deviation; CI, confidence interval; DLQI, Dermatology Life Quality Index; GAIS, Global 
Aesthetic Improvement Scale.
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sion at 6 months due to residual symptoms/high functional 
demands. At 12 months, outcomes were comparable be-
tween the two subgroups, consistent with the interpreta-
tion that selective retreatment largely equalized the 
response trajectory in those with incomplete initial im-
provement. Gravimetry at 12 months was 31.8±8.6 mg/5 
min in the one-session group and 32.4±9.4 mg/5 min in 
the two-session group; DLQI at 12 months was 4.25±1.06 
and 4.40±1.13, respectively (Table 3). Given the non-ran-
domized nature of retreatment selection and the limited 
subgroup size, these findings are presented descriptively 
and should be interpreted as hypothesis-generating. 
 
Safety 
 
The tolerability profile was favorable. Reported events – 
mild/transient pain in all cases (expected), ecchymosis 
47.8%, edema 30.4%, transient paresthesia 17.4%, and 
transient dyschromia 2.7% –resolved spontaneously or 
with conservative measures. No infections or burns were 
documented (Table 4). No retreatments were required 
due to complications. 
 
Procedural parameters 
 
The interstitial technique employed a 400 µm fiber with 
fan-shaped and retrograde trajectories under tumescent 

anesthesia, maximizing thermal selectivity and surface 
protection. Mean procedural parameters and device use 
are shown in Table 5. The indication for a second session 
in 7/23 patients reflects a strategy of personalized adjust-
ment according to clinical response. 
 
 
Discussion 
 
Findings from this prospective series suggest that tumes-
cent-assisted interstitial (intradermal/subcutaneous) 
1470 nm diode laser treatment is associated with con-
sistent improvement in primary axillary hyperhidrosis 
through 12 months, with coherence between objective 
indices (gravimetry, humidity) and patient-reported out-
comes (HDSS, DLQI, GAIS). Given the uncontrolled 
observational design and modest sample size, these find-
ings should be interpreted cautiously and considered hy-
pothesis-generating rather than confirmatory. 
Three considerations are relevant. First, consistency of 
benefit: marked reductions in sweat output were paral-
leled by improvements in symptom severity and quality 
of life, supporting meaningful clinical impact. Second, 
durability should be interpreted in a procedural context: 
approximately 30% of patients underwent a second ses-
sion at 6 months; therefore, 12-month outcomes reflect 
an individualized treatment course rather than a uniform 

Table 3. Exploratory subgroup outcomes at 12 months by number of sessions. 

Outcome (12 months)                                                                                 One session (n=16)                                    Two sessions (n=7) 
                                                                                                                          Mean±SD                                                 Mean±SD 

Gravimetry (mg/5 min)                                                                                          31.8±8.6                                                     32.4±9.4 

DLQI                                                                                                                    4.25±1.06                                                   4.40±1.13 

SD, standard deviation; DLQI, Dermatology Life Quality Index.

Table 4. Adverse events (n=23). 

Adverse event                                                                                                             n                                                               % 

Mild/transient pain                                                                                                     23                                                            100.0 

Ecchymosis                                                                                                                  11                                                             47.8 

Edema                                                                                                                          7                                                              30.4 

Transient paresthesia                                                                                                     4                                                              17.4 

Transient dyschromia                                                                                                   2                                                               2.7 

Infection                                                                                                                      0                                                               0.0 

Burn                                                                                                                             0                                                               0.0
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single-session effect. In this cohort, the exploratory sub-
group analysis showed similar 12-month gravimetry and 
DLQI between one-session and two-session groups, con-
sistent with a “catch-up” effect of selective retreatment. 
However, causal inference is not possible without ran-
domization. Third, thermal selectivity: owing to its high 
hydro-absorption, the 1470 nm wavelength may con-
centrate thermal injury within the glandular compart-
ment while limiting exposure of adjacent tissues. 
Interstitial delivery, distancing the energy source from 
the epidermis and exploiting the tumescent cushion, 
likely contributes to the favorable tolerability profile ob-
served.2,20 

Methodological transparency regarding the tumescent 
solution and infiltration approach is important because 
tumescence may influence effective energy delivery and 
thermal spread during interstitial laser treatment. There-
fore, the observed clinical improvements should be in-
terpreted within the context of a combined procedural 
strategy (laser application with standardized tumescent 
assistance) rather than as the isolated effect of laser 
energy alone.2,20 
From a practical standpoint, this technique may repre-
sent a minimally invasive option for selected patients 
seeking a longer-lasting approach than temporary ther-
apies. However, comparative effectiveness against estab-
lished options (e.g., botulinum toxin, topical/systemic 
anticholinergics, microwave-based approaches, or surgi-
cal techniques) requires direct evaluation.1,3-19 
Study limitations include the single-center observa-
tional design, absence of a comparator, and small sam-
ple size. These factors warrant caution in extrapolation 
and justify future controlled head-to-head studies, fol-
low-up beyond 12 months, and inclusion of cost-utility 

analyses. Regarding presentation, several figures may 
duplicate tabulated data; consolidation of figures or re-
placement with a single figure illustrating subgroup 
outcomes (one vs. two sessions) could provide incre-
mental interpretability. 
 
 
Conclusions 
 
In this prospective single-center case series, tumescent-
assisted interstitial (intradermal/subcutaneous) 1470 
nm diode laser treatment was associated with broad 
symptomatic improvement and a favorable tolerability 
profile through 12 months. Because the study is 
uncontrolled and a subset underwent selective retreat-
ment at 6 months, conclusions on durability and posi-
tioning within therapeutic pathways should remain 
cautious. These results should be considered hypothe-
sis-generating and require confirmation in comparative 
trials. 
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Table 5. Procedural parameters. 

Variable                                                                                                              Mean±SD 

Energy per axilla – right (kJ)                                                                                 2.22±0.28 

Energy per axilla – left (kJ)                                                                                    2.24±0.28 

Tumescent volume – right (mL)                                                                             88.3±9.0 

Tumescent volume – left (mL)                                                                              88.5±16.2 

Access points per axilla                                                                                            2.2±0.4 

Device                                                                                           1470 nm diode laser (LASEmaR 1500®) 

Number of sessions                                                                1 session: 16/23 (69.6%); 2 sessions: 7/23 (30.4%) 

SD, standard deviation.
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