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Abstract Introduction Axillary bromhidrosis (osmidrosis) is a chronic condition characterized
by unpleasant odor resulting from the bacterial biotransformation of apocrine
secretions, causing significant psychosocial impact. Treatment options include clinical
measures and open or minimally invasive surgical procedures.
Objective To describe a novel technique based on the combination of superficial
axillary liposuction and the Orlight laser with continuous thermographic monitoring
(maximum skin temperature �39 °C) and to present the results of a prospective series
of 38 cases with a minimum follow-up of 12 months.
Methods This prospective observational study was conducted at Hospital Ruben
Berta following approval by the Research Ethics Committee and after obtaining
informed consent from all participants. All patients underwent preoperative psycho-
logical evaluation with a structured questionnaire. The technique included the starch-
iodine test for surgical marking, sedation, tumescent infiltration (Klein solution),
superficial liposuction in the dermal-subcutaneous plane, and application of the Orlight
laser (intensity 15), guided by a thermal camera with maximum skin temperature
limited to 39 °C. Categorical variables were presented as proportions with 95%
confidence intervals (95% CI) calculated using the Wilson method.
Results Twenty men and eighteen women were included, with ages ranging from 18
to 52 years (mean: 31 years). Symptom onset occurred predominantly between 12 and
15 years of age (approximatemean within this interval, based on patient history). Mean
odor intensity decreased from 8 to 2 (0–10 scale), representing an absolute reduction
of 6 points and a relative reduction of 75%. Mild recurrence occurred in 5 of 38 patients
(13.2%; 95% CI, 5.8%–27.3%). Localized fibrosis was observed in 4 out of 38 patients
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Introduction

Axillary bromhidrosis (osmidrosis) is characterized by per-
sistent, unpleasant body odor, primarily attributed to the
bacterial conversion of precursors present in apocrine secre-
tions into volatile odorous compounds.1,2 Although the
condition is frequently associated with sweating, the deter-
mining factor underlying the odor involves the interaction
between the apocrine substrate and the cutaneous
microbiota.2

Clinically, onset after puberty is common, coinciding with
the functional maturation of the apocrine glands.3 In many
patients, the condition persists for years and may lead to

social limitations, embarrassment, social withdrawal, and
impaired self-esteem. In continuity with the Kataoka’s pre-
viously published observations in the RBCP,1,4 the psychoso-
cial burden was considered a relevant component of the
treatment protocol, justifying systematic preoperative psy-
chological evaluation.

Reported treatments include clinical measures (targeted
hygiene, antiseptics, topical antibiotics in selected cases,
and hair removal3), as well as interventional approaches.
These include open excisional techniques1,3 (potentially
effective but associated with greater scar-related and func-
tional morbidity) and closed or minimally invasive techni-
ques, such as suction curettage,5 shaver-assisted

(10.5%; 95% CI, 4.2%–24.1%), and transient paresthesia in 3 out of 38 patients (7.9%;
95% CI, 2.7%–20.8%), with resolution within 1 month. No seromas or hematomas were
observed. Overall satisfaction exceeded 80%.
Conclusion The combined technique demonstrated a substantial reduction in odor
intensity, high patient satisfaction, and a low complication rate, representing a safe and
reproducible minimally invasive alternative for the treatment of axillary bromhidrosis.

Resumo Introdução A bromidrose axilar (osmidrose) é uma condição crônica caracterizada
por odor desagradável decorrente da biotransformação bacteriana de secreções
apócrinas, causando impacto psicossocial significativo. As opções terapêuticas incluem
medidas clínicas e procedimentos cirúrgicos abertos ou minimamente invasivos.
Objetivo Descrever técnica própria baseada na associação entre lipoaspiração axilar
superficial e laser Orlight com monitorização termográfica contínua (temperatura
cutânea máxima�39 °C) e apresentar resultados de uma série prospectiva de 38 casos
com seguimento mínimo de 12 meses.
Métodos Estudo prospectivo observacional realizado no Hospital Ruben Berta, com
aprovação do Comitê de Ética em Pesquisa e obtenção do termo de consentimento
pós-esclarecido de todos os participantes. Todos os pacientes foram submetidos à
avaliação psicológica pré-operatória com aplicação de questionário estruturado. A
técnica incluiu teste do amido-iodo para demarcação, sedação, infiltração tumescente
(solução de Klein), lipoaspiração superficial no plano dermossubcutâneo e aplicação do
laser Orlight (intensidade 15), guiada por câmera térmica com temperatura cutânea
máxima limitada a 39 °C. Variáveis categóricas foram apresentadas como proporções
com intervalos de confiança de 95% (IC95%) pelo método de Wilson.
Resultados Foram incluídos 20 homens e 18 mulheres, com idade entre 18 e 52 anos
(média: 31). O início dos sintomas ocorreu predominantemente entre 12 e 15 anos
(média aproximada nesse intervalo, por anamnese). A intensidade média do odor
reduziu de 8 para 2 (escala 0-10), com redução absoluta de 6 pontos e redução relativa
de 75%. Retorno leve ocorreu em 5/38 (13,2%; IC95% 5,8%-27,3%). Observou-se fibrose
localizada em 4/38 (10,5%; IC95% 4,2%-24,1%) e parestesia transitória em 3/38 (7,9%;
IC95% 2,7%-20,8%), com resolução em <1 mês. Não houve seroma nem hematoma. A
satisfação global foi superior a 80%.
Conclusão A técnica combinada demonstrou redução relevante da intensidade do
odor, alta satisfação e baixo índice de complicações, configurando-se como uma
alternativa minimamente invasiva, segura e reprodutível para o tratamento da
bromidrose axilar.
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techniques,10,11 superficial liposuction,5,6 interstitial lasers
(1,444-nm Nd),12,13 and microwave thermolysis.14,15

Reviews and meta-analyses suggest that closed techniques
may provide a favorable balance between efficacy and
morbidity despite methodological heterogeneity and varia-
tions in the definition of recurrence.16,17

In this context, a novel technique was developed combin-
ing superficial liposuction (mechanical reduction of the
glandular substrate) with adjunctive thermolysis (Orlight
laser), using continuous thermographic monitoring and an
objective thermal endpoint (�39 °C) to improve reproduc-
ibility and safety.

Objectives

1) To describe a novel surgical technique of laser-assisted
superficial axillary liposuction using the Orlight laser
with continuous thermographic monitoring and a
maximum skin temperature of �39 °C.

2) To evaluate clinical outcomes (odor intensity and
patient satisfaction) and safety profile (recurrence
and adverse events) in a prospective series of 38
patients with a minimum follow-up of 12 months.

3) To critically discuss the findings and position the
technique within the current literature, including a
formal statistical analysis of proportions (95% confi-
dence interval [CI]).

Materials and Methods

Study design and ethical considerations: prospective
observational case series conducted at Hospital Ruben
Berta, São Paulo, Brazil. The study protocol was submit-
ted to and approved by the institutional Research Ethics
Committee. All patients signed a free and informed
consent form.
Study population and clinical criteria: the study included
38 patients with axillary bromhidrosis refractory to
clinical management and associated with social and/or
functional impairment. The study population comprised
20 male and 18 female patients, aged 18 to 52 years
(mean age: 31 years). Symptom onset occurred predomi-
nantly between 12 and 15 years of age (approximate
mean within this interval, based on patient history).
Psychological assessment: all patients underwent preop-
erative evaluation by a psychologist and completed a
structured questionnaire documenting psychosocial im-
pact and alignment of therapeutic expectations. Follow-
up or referral was offered when needed.
Outcomes: (i) odor intensity measured using a 0–10
numerical rating scale (preoperative and postoperative);
(ii) overall patient satisfaction (routine postoperative
assessment at the institution, reported as >80%); (iii)
mild recurrence of odor at 12 months; and (iv) adverse
events, including seroma, hematoma, localized fibrosis,
and transient paresthesia.
Statistical analysis: continuous variables were presented
as means. Proportions were reported with 95% confi-

dence intervals (95% CI) calculated using the Wilson
method. For outcomes with zero observed cases, the
conservative upper limit based on the “rule of three”
(3/n) was also reported to provide context for the uncer-
tainty associated with a finite sample size. No p-values
were calculated for the preoperative versus postoperative
change in odor intensity because measures of dispersion
(SD/IQR) or individual paired data were unavailable.

Surgical Technique

1) Starch-iodine (Minor) test and surgical marking: the
starch-iodine test is performed in the axillary region to
identify the area of greatest odor-related activity,
followed by dermographic marking of the target treat-
ment area (►Fig. 1

2) Anesthesia: the procedure is performedunder sedation
with anesthetic monitoring in a hospital setting.

3) Tumescent infiltration (Klein solution): the marked area
is infiltrated to provide analgesia, vasoconstriction, and
hydrodissection of the dermal-subcutaneous plane.

4) Superficial liposuction: superficial liposuction is per-
formed at the dermal-subcutaneous interface, aiming
to disrupt and partially remove the glandular substrate
associated with the dermis.

5) Orlight laser with thermographic monitoring: the laser
is applied in the subdermal plane at intensity 15 using
continuous, uniform movements under real-time ther-
mographic monitoring, with the maximum skin tem-
perature limited to 39 °C as the safety endpoint (►Figs.

2 and 3).
6) Dressing and postoperative care: a light compressive

dressing is applied. Patients are instructed to rest for

Fig. 1 Starch-iodine (Minor) test and surgical marking.
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48hours and resume normal activities after 72hours
while avoiding friction and excessive local exertion
during the initial postoperative period.

Results

Mean odor intensity decreased from 8 to 2 (0–10 scale),
representing an absolute reduction of 6 points and a relative
reduction of 75%.

Overall patient satisfaction was reported as greater than
80%. Three patients (7.9%) experienced transient paresthesia,
which was resolved completely within one month. Four
patients (10.5%) developed localized fibrosis, which was
managed with lymphatic drainage without the need for
surgical reintervention.

Discussion

The present prospective series describes a proprietary
technique for the treatment of axillary bromhidrosis that
combines mechanical reduction of the glandular substrate
(superficial liposuction in the dermal-subcutaneous plane)
5,6 with adjunctive thermolysis (Orlight laser),12,13 using
continuous thermographic monitoring and an objective
thermal endpoint (maximum skin temperature �39°C).
This technical approach addresses a recurring challenge in
literature: achieving efficacy comparable to that of more
aggressive techniques while maintaining lowmorbidity and
rapid recovery.1,3

In terms of efficacy, the mean odor intensity decreased
from 8 to 2 on a 0–10 scale, representing an absolute
reduction of 6 points and a relative reduction of 75%.
Although formal statistical inference (p-value) was not pos-
sible because measures of dispersion were unavailable, the
magnitude of the observed change is clinically relevant and
consistent with meaningful functional and social improve-
ment. The literature on closed techniques reports substantial
methodological heterogeneity, including differences in odor
and satisfaction scales, units of analysis (per axilla versus per
patient), and definitions of recurrence,16,17 requiring caution
when making direct comparisons. In this context, reporting
relative effects together with 95% confidence intervals pro-
vides greater transparency.

The 12-month rate of mild recurrence was 13.2% (95%
CI, 5.8%–27.2%). The width of the 95% confidence interval
reflects the sample size while at the same time explicitly
acknowledging the remaining uncertainty. Although the
point estimate is favorable, the confidence interval does
not exclude moderate recurrence rates in larger samples.
Nevertheless, this finding is consistent with the range
reported for minimally invasive techniques,8,16,17 and
the mild nature of the recurrence, without the need for
reoperation, suggests sustained clinical control in most
patients.

Regarding safety, no cases of seroma or hematoma were
observed. In small case series, reporting a rate of 0% without
a confidence interval may create a false impression of
certainty; therefore, the conservative upper limit estimated
using the rule of three (approximately 7.9%) was
also reported, reinforcing methodological rigor. Transient
paresthesia occurred in 7.9% of patients (95% CI, 2.7%–-
20.8%) and resolved completely within 1 month, a finding
consistent with manipulation of the superficial axillary

Fig. 3 Orlight laser.

Fig. 2 Thermographic monitoring screen.
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plane. Localized fibrosis occurred in 10.5% of patients (95%
CI, 4.2%–24.1%) and was managed conservatively without
sequelae.

The main technical feature of this protocol is continuous
thermographic monitoring, establishing a maximum skin
temperature of 39 °C as the safety endpoint. Interstitial
procedures based on thermal energy depend on heat distri-
bution within the subcutaneous tissue and its dissipation to
the dermis. Thermal peaks and exposure time are key
determinants of dermal injury and the risk of necrosis or
burns. The use of real-time thermography provides objective
and potentially reproducible monitoring, reducing operator

variability andminimizing the occurrence of clinically unde-
tected hot spots during laser application.

Another relevant methodological aspect was systematic
psychological assessment. Bromhidrosis is a condition in
which the degree of social and psychological distress may
be disproportionate to physical findings. Therefore, preop-
erative evaluation by a psychologist and the use of a
structured questionnaire may serve as strategies for patient
selection, expectation management, and documentation of
disease impact, all of which directly influence subjective
outcomes such as patient satisfaction and perceived im-
provement. This approach is consistent with evidence

Fig. 4 Reduction in mean odor intensity (0–10 scale).

Fig. 5 Odor recurrence at 12 months.
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regarding the emotional burden of the condition and with
one of the authors’ previously published clinical experience
in the RBCP.4

Regarding its place within the therapeutic algorithm,
the proposed technique may be considered a minimally
invasive alternative for moderate to severe bromhidrosis,
particularly in patients seeking minimal scarring, rapid
recovery, and reduced risk of thermal injury. The com-
bined mechanical-thermal approach aims to reduce resid-
ual glandular tissue (“islands”) remaining after superficial
liposuction, while thermographic monitoring provides an
objective mechanism for controlling and standardizing the
thermal endpoint. Future studies should incorporate ad-
ditional objective and standardized outcome measures,
such as validated quality-of-life instruments and microbi-
ological or biochemical assessments, when appropriate.
Measures of dispersion (standard deviation [SD]/inter-
quartile range [IQR]) should also be reported to allow
formal paired inferential analysis and estimation of effect
size.

Concerning limitations, this study is a case series with-
out a control group. Odor intensity was reported as mean

preoperative and postoperative values without measures
of dispersion or distribution (SD/IQR), precluding inferen-
tial statistical testing and calculation of a standardized
effect size. Patient satisfaction was reported as greater
than 80% without the exact proportion. Nevertheless, the
standardized surgical technique and the minimum follow-
up of 12 months strengthen the descriptive analysis and
allow clinical interpretation of the efficacy and safety
profile.

Conclusion

Laser-assisted superficial axillary liposuction using the
Orlight laser with continuous thermographic monitoring
(�39 °C) proved to be a reproducible and safe technique in
this prospective series of 38 patients, resulting in a substan-
tial reduction in odor intensity (75%), overall patient satis-
faction exceeding 80%, and a low frequency of adverse
events, with no cases of seroma or hematoma. The 12-month
rate of mild recurrence was 13.2% (95% CI, 5.8%–27.2%).

Fig. 6 Adverse events observed in the series (n¼ 38).

Table 1 Sample characteristic

Variable Result

Total sample 38 patients

Sex (male/female) 20/18

Age (years) 18–52

Mean age (years) 31

Symptom onset Predominantly
between 12 and
15 years of age

Minimum follow-up 12 months

Table 2 Outcomes and adverse events with 95% confidence
intervals (95% CI)

Variable n/N Proportion 95% CI
(Wilson)

Mild odor recurrence
(12 months)

5/38 13.2% 5.8%–27.3%

Localized fibrosis 4/38 10.5% 4.2%–24.1%

Transient paresthesia
(<1 month)

3/38 7.9% 2.7%–20.8%

Seroma 0/38 0,0% 0,0%–7.9%�

Hematoma 0/38 0,0% 0,0%–7.9%�

� For outcomes with zero observed cases, the approximate conservative
upper confidence limit was also reported using the rule of three (3/n).
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Future comparative studies using standardized outcome
measures and paired analyses may further strengthen the
evidence.
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