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Abstract 

Background: Axillary bromhidrosis causes a considerable negative effect on social, psychological, and emotional well-being. Laser hair 
removal has recently been reported as the most commonly used cosmetic procedure. Objective: To investigate the incidence, severity, 
and determinants of axillary bromhidrosis in healthy individuals undergoing laser hair removal. Methods: A prospective longitudinal 
cohort study was carried out in a private dermatology clinic in Baghdad from February 2024 to February 2026. It included 184 individuals 
who underwent axillary hair removal laser by one of two Alexandrite laser systems (Candela or DEKA). A total of six sessions (1.5 to 
2.5 months apart depending on hair growth cycle) is recommended, followed by maintenance sessions as needed. The severity of axillary 
bromhidrosis was assessed clinically based on the distance from which the odor can be detected. Results: In this study, axillary 
bromhidrosis was noticed in 41 participants (22.3%); 58.5% experienced a moderate level of severity, and 95.1% of them were resolved 
after finishing all sessions. Multivariable logistic regression identified obesity and Fitzpatrick skin type II as independent predictors of 
axillary bromhidrosis following laser hair removal. These factors were obesity (OR=2.55 with 95% CI:1.61-4.44) and Fitzpatrick skin 
type II (OR=3.27 with 95% CI:1.89-6.41). Conclusions: Although laser hair removal is generally safe and successful, certain individuals, 
especially those at higher risk, may develop transient axillary bromhidrosis during treatment, a condition that can be treated. Important 
patient-related characteristics that contribute to vulnerability include obesity and Fitzpatrick skin type II. 
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 بعد إزالة الشعر باللیزر: دراسة جماعیة مستقبلیة  رائحة العرق الأبطیةوعوامل الخطر المرتبطة ب معدل حدوث
 الخلاصة 
معدل  : دراسة  الھدف استخداما.    تأثیرا سلبیا كبیرا على الصحة الاجتماعیة والنفسیة والعاطفیة. تم الإبلاغ مؤخرا عن إزالة الشعر باللیزر كأكثر الإجراءات التجمیلیة  رائحة العرق الأبطیةسبب  ت:  الخلفیة

: أجریت دراسة جماعیة طولیة مستقبلیة في عیادة خاصة للأمراض الجلدیة في بغداد  الطرائقلدى الأفراد الأصحاء الذین یخضعون لإزالة الشعر باللیزر.   رائحة العرق الأبطیةحدوث وشدة ومحددات  
  1.5شخصا خضعوا لإزالة الشعر الإبطي باللیزر باستخدام أحد نظامي لیزر ألكسندریت (كاندیلا أو دیكا). یوصى بإجراء ست جلسات (بفاصل   184. شملت 2026إلى فبرایر   2024فبرایر   للفترة من

: في ھذه الدراسة، النتائجسریریا بناء على المسافة التي یمكن من خلالھا اكتشاف الرائحة.    رائحة العرق الأبطیةحسب الحاجة. تم تقییم    أدامةشھر حسب دورة نمو الشعر)، تلیھا جلسات    2.5إلى  
٪ منھم بعد الانتھاء من جمیع الجلسات. حدد الانحدار اللوجستي متعدد المتغیرات  95.1  انتھت مشكلة٪ مستوى متوسط من الشدة، 58.5٪)؛ وشھد  22.3مشاركا (  41في   رائحة العرق الأبطیة  تلوحظ

وجلد  )  CI:1.61-4.44٪  95مع    OR=2.55بعد إزالة الشعر باللیزر. كانت ھذه العوامل السمنة (  قد تزید احتمال حصور رائحة العرق الأبطیةالسمنة وجلد فیتزباتریك النوع الثاني كعوامل مستقلة  
: على الرغم من أن إزالة الشعر باللیزر آمنة وناجحة عموما، إلا أن بعض الأفراد، خاصة الأكثر عرضة للخطر، قد  الاستنتاجات ).  CI:1.89-6.41٪  95مع    OR=3.27فیتزباتریك النوع الثاني (

 المھمة المتعلقة بالمریض التي تساھم في التعرض للخطر السمنة وجلد فیتزباتریك النوع الثاني. عواملأثناء العلاج، وھي حالة یمكن علاجھا. تشمل ال یعانون من رائحة العرق الابطیة بصورة مؤقتة
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INTRODUCTION 

Axillary bromhidrosis is a condition that occurs when the 
axillary apocrine sweat glands produce an offensive, 
strong odor [1]. Some think it develops when apocrine 
sweat glands in the axilla break down unsaturated 
branched-chain fatty acids. Resident skin bacteria 
metabolize these produced fatty acids, resulting in a 
characteristic unpleasant odor in the underarm area [2]. It 
has an incidence of around 2.8%, and the most affected 
patients were adolescents [3]. Major aspects in the 
development of bromhidrosis include apocrine secretion 
and bacterial breakdown of sweat [4]. The diagnosis of 
bromhidrosis is still subjective because odor is a 

subjective element. Because apocrine sweat glands do 
not start producing sweat until adolescence, most people 
who experience axillary odor do so after this 
developmental stage [5]. There is no immediate danger 
to life from axillary bromhidrosis, but there are 
significant emotional and social costs associated with the 
condition. This disorder can exacerbate feelings of shame 
and inadequacy, making it even more challenging to 
connect with others and advance socially in certain 
communities [6]. As a more effective and long-lasting 
alternative to previous methods, laser hair removal has 
become one of the most popular cosmetic operations [7]. 
The usage of laser-based technology for axillary hair 
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reduction has increased, making laser hair removal one 
of the most performed cosmetic operations [8]. 
Theoretically, axillary hair removal might reduce odor by 
lowering the retention of microorganisms linked with 
hair. On the other hand, laser treatments have the 
potential to cause temporary localized heat and 
inflammation. A change in axillary odor could be the 
result of these impacts, which could cause a transient 
shift in the skin's environment and the way sweat glands 
work [9]. Transient laser-induced thermal impacts might 
change the way sweat glands work or the patterns of 
sweating but not necessarily damage the glands 
themselves. [10]. Crucially, one should not automatically 
assume that this process results in hyperhidrosis due to 
the loss of sweat glands. On the contrary, glandular 
activity or sweating patterns may be momentarily altered 
by laser-induced heat effects. There may be a temporary 
functional change in sweating, as there is prior evidence 
that shows an increase in sweat production after axillary 
laser hair removal [11]. The main types of laser hair 
removal techniques that utilize specific wavelengths of 
light to target hair follicles are Alexandrite (quick, light 
skin), Diode (versatile, fair-to-medium skin), Nd:YAG 
(deep penetration, dark skin), and IPL (broad-spectrum, 
best for fair skin) [12]. The aim of this study is to 
determine the incidence and severity of axillary 
bromhidrosis during axillary laser hair removal and to 
identify demographic and clinical characteristics 
associated with its occurrence. We also evaluated 
whether the type of laser device used was associated with 
the development of bromhidrosis. 

Rationale of this study and research gap 

In Iraq, the market for laser hair removal is experiencing 
a surge in demand and popularity, transitioning from 
basic technologies to more advanced systems, with a high 
degree of patient satisfaction, often reporting over 90% 
satisfaction rates [13]. As of October 2025, there are 
approximately 17 registered specialized laser hair 
removal services in Iraq, representing a 21% increase 
from 2023 [14]. Combined with a significant lack of 
localized research addressing the effects of these 
treatments, conducting a longitudinal study on 
bromhidrosis following axillary laser hair removal in Iraq 
is essential. Bromhidrosis after laser hair removal has 
been recorded in case reports and retrospective research, 
but there is a lack of prospective longitudinal studies that 
assess its incidence, severity, progression over time, and 
risk factors [15]. So, to fill this crucial research gap, this 
study was conducted. It may provide valuable insights to 
guide informed decision-making for patients and 
healthcare providers alike. 

METHODS 

Study design and setting 

A prospective longitudinal cohort study was carried out 
in a private dermatology clinic in Baghdad during a 

period of two years from February 2024 to February 
2026. 

Study participants 

The study comprised 184 individuals who attended the 
clinic and underwent axillary hair removal laser by one 
of two devices available in the clinic. Individuals who did 
any previous laser hair removal, who had skin or 
systemic diseases such as diabetes, atopic dermatitis, 
psoriasis, or herpetic and dermatophyte infections, those 
who took immunosuppressive drugs, who had received 
any kind of oral or topical antibiotics within 72 hours 
before any sampling session, those with any 
bromhidrosis before the first laser session (all 
participants were clinically free from bromhidrosis), 
pregnant and lactating women, and those who refused to 
participate were excluded from the study (Figure 1). 

 
Figure 1: The study's strict inclusion criteria (Patient Flow Diagram) 

Sample size calculation 

The sample size was calculated in this study depending 
on the following formula [16,17]: 

 

Where n = required sample size; Z = Z-value (1.96 for 
95% confidence level); p = expected proportion of the 
outcome (bromhidrosis incidence), which is about 7.5% 
[18]; E = margin of error (the desired precision is 0.05); 
and r = expected rate of loss with pre- and post-care 
instructions, feeling heat or discomfort or excessive pain 
during the session, and details of bromhidrosis, if it 
occurred, follow-up (20%). So, the required sample was 
134 individuals. We included 184 individuals to increase 
the power of the study, as shown in Figure 1. 

Data collection 

Demographics (age, gender, residence, occupation, BMI 
level, smoking status, and medication intake), Fitzpatrick 
skin types, history of hyperpigmentation or melasma, 
devices used, compliance to pre- and post-care 
instruction, feeling heat or discomfort or excessive pain 



Mohammed et al                                                                                                           Axillary hair removal and bromhidrosis 

135 

during the session, and details of bromhidrosis if it 
occurred were collected. 

Laser hair removal protocol 

The procedure was done by two laser hair removal 
devices (Candela and DEKA) (Figures 2 and 3).  

 
Figure 2: Candela laser hair removal device. Model: Gentle Max Pro, 
Type: Dual-wavelength medical laser system, Wavelength: 755 nm 
(Alexandrite) and 1064 nm (Nd:YAG), Pulse duration 0.25–100 ms. 

A total of six sessions is recommended, followed by 
maintenance sessions as needed. Shaving should be 
performed one day before the session. Shaving between 
sessions is not recommended. The session can be 
performed one week before menstruation or one week 
after. Throughout the trial, participants who were eligible 
were requested not to use any antifungal, antibacterial, or 
deodorant items in their axillary regions. Wearing 
underwear made of cotton was also requested, as was the 

removal of axillary hairs just by shaving. On top of that, 
they were instructed to wait 24 hours before the laser 
treatment to wash that area. 

 
Figure 3: DEKA laser hair removal device. Model: Again Pro Plus, 
Type: Fractional CO₂ laser platform, Wavelength: 10,600 nm, Pulse 
duration: 0.2 – 300 ms. 

After each session, the participant should avoid water 
exposure for 4–6 hours, use a medical-grade moisturizer 
that is free from fragrances and exfoliating agents, apply 
zinc oxide ointment twice daily for three days to sensitive 
areas, refrain from physical exfoliation for 10 days after 
the session and for 10 days before the next session, and 
postpone treatment for fungal infections, genital warts, or 
any skin disease until they have consulted a specialist. 
Patients with hormonal imbalance or polycystic ovary 
syndrome should consult a physician and adhere strictly 
to the laser treatment schedule. Sessions are repeated 
every 1.5 to 2.5 months depending on the hair growth 
cycle (Table 1). 

Table 1: Laser hair removal protocol 
Parameter Protocol 

Guidelines Light skin → higher fluence 
Dark skin → lower fluence 

Pulse Duration Measured in milliseconds (ms) and should match the thermal relaxation time (TRT) of the hair. 

Selection Thick hair → longer pulse 
Fine hair → shorter pulse    

Pre-treatment preparation 

Skin preparation:  
• Clean skin (no creams or makeu). 
• Shave 24 hours before session. 
• Avoid waxing and plucking. 

Number of sessions Standard: 6–8 sessions 
Interval 4–10 weeks 

 
Follow up 

Assessment of each participant was done at each session 
and at least three months after the last session. 
Bromhidrosis was diagnosed using a standardized 
clinical assessment performed by the same experienced 
dermatologist at each visit to minimize interobserver 
variability. The assessment was performed under 
standardized clinical conditions and at a consistent close-
range observation distance. Bromhidrosis was 

considered clinically present when a persistent 
unpleasant axillary odor was detectable despite routine 
bathing and regular deodorant or aluminum chloride-
based antiperspirant use and when it was associated with 
a perceived negative effect on daily activities, social 
interactions, or self-esteem. Severity of axillary 
bromhidrosis was assessed clinically based on the 0 to 5 
Odor Intensity Scale [19, 20] (0= No odor, detected; 1= 
Very faint odor, present but difficult to characterize; 2= 
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Faint odor, noticeable and can be characterized after a 
few moments; 3= Easily detectable odor; obvious 
immediately; 4= Strong odor, noticeably unpleasant; 5= 
Forceful/intolerable odor). It is a standardized tool used 
in previous studies to measure and rank the strength of a 
smell as perceived by a human evaluator. It is a 6-point 
odor intensity scale that could serve as linguistic cues, 
enabling evaluators to provide ratings based on their 
absolute scale [21]. 

Ethical considerations 

The Declaration of Helsinki establishes the fundamental 
principles for ethical conduct. Approval was obtained 
from the Ibn Sina University of Medical and 
Pharmaceutical Sciences Ethics Committee (approved 
no.: ISU-2023-162). All patients were signed a written 
consent about the study, giving them full information 
about the treatment options, and they were requested to 
be a part of this work. Data were stored securely using 
coded identifiers in a password-protected environment. 

Statistical analysis 

The data was analyzed using Statistical Package for the 
Social Sciences (SPSS) version 28. The data is presented 
using standard deviation, ranges, and mean. Statistical 
information presented in the form of percentages and 
frequencies. Normality: The data was assessed by the 
Shapiro-Wilk test and showed normal distribution.  To 
determine whether there was a correlation between the 
use of laser equipment and axillary bromhidrosis, the chi-
square test was utilized. The likelihood of axillary 
bromhidrosis after laser hair removal served as the 
dependent variable in a logistic regression analysis, with 
the variables determined to be significant in the binary 
analysis serving as independent variables. We considered 
a p-value less than 0.05 to be statistically significant. 

RESULTS 

The final sample comprised 184 participants. Nearly half 
of them (50.5%, n= 93) aged between 20 and 25 years, 
25.28 ± 5.4, and aged from 17 to 45 years, 83.2% were 
females, 84.2% were living in urban areas, 33.2% were 
employees, 47.3% had normal BMI levels, 22.8% were 
current smokers, and 37% took photosensitive 
medications. Patients’ characteristics are presented in 
Table 2. In this study, the most common Fitzpatrick skin 
types were III (41.8%); 21.2% had a history of 
hyperpigmentation or melasma; two laser devices were 
used in this clinic for axillary hair removal (Candela in 
54.9% and DEKA in 45.1%); 38.6% were partially 
followed pre- and post-care instructions; 25.5% felt heat 
or discomfort during sessions; and 17.9% experienced 
excessive pain during sessions (Table 3). During the laser 
axillary hair removal, axillary bromhidrosis was noticed 
in 41 participants (22.3%), as shown in Figure 4.  

 

Table 2: Participants’ characteristics (n= 184) 
Variable n(%) 

Age Groups (year) 
< 20  32(17.4) 
20 – 29  93(50.5) 
30 – 39  38(20.7) 
≥ 40  21(11.4) 
Gender 
Male 31(16.8) 
Female 153(83.2) 
Residence 
Urban 155(84.2) 
Rural 29(15.8) 
Occupation 
Housewife 33(17.9) 
Employee 61(33.2) 
Student 42(22.8) 
Private work 48(26.1) 
BMI Level 
Normal 87(47.3) 
Overweight 66(35.9) 
Obese 31(16.8) 
Smoking status 
Current smokers 42(22.8) 
Non-smokers 142(77.2) 
Medication intake (Photosensitive) 
Yes 68(37.0) 
No 116(63.0) 

   
Table 3: Clinical and treatment-related characteristics of participants 
undergoing axillary laser hair removal (n= 184) 

Variable n(%) 
Fitzpatrick skin types 
I  20(10.9) 
II  31(16.8) 
III  77(41.8) 
IV  56(30.4) 
History of hyperpigmentation or melasma 
Yes 39(21.2) 
No 145(78.8) 
Laser hair removal device used 
Candela 101(54.9) 
DEKA 83(45.1) 
Pre- and post-care instruction followed 
Totally 54(29.3) 
Partially 71(38.6) 
No 59(32.1) 
Feeling heat or discomfort during session 
Yes 47(25.5) 
No 137(74.5) 
Excessive pain during session 
Yes 33(17.9) 
No 151(82.1) 

 

 
Figure 4: Incidence of axillary bromhidrosis. 
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Among those who are diagnosed with axillary 
bromhidrosis, 58.5% experienced a moderate level of 
severity (2-3 on the odor intensity scale), 36.5% of them 
experienced axillary bromhidrosis after the 3rd session, 
and in 95.1% of them the bromhidrosis was resolved after 
finishing all sessions (Table 4).  

Table 4: Characteristics of axillary bromhidrosis (n= 41) 
Variable n(%) 

Severity of bromhidrosis (Odor Intensity Scale) 
1 - 2 9(22) 
3 - 4 24(58.5) 
5 8(19.5) 
Session that bromhidrosis detected after 
2nd  17(41.5) 
3rd  15(36.5) 
4th  9(22) 
Bromhidrosis resolved after finishing all sessions (six) 
Yes 39(95.1) 
No 2(4.9) 

 
As shown in Table 5, there is no statistically significant 
association between the type of laser device used for hair 
removal and the incidence of bromhidrosis. Thus, both 
the Candela and DEKA laser hair removal devices show 
similar rates of bromhidrosis among their users. 
Therefore, the type of laser device is unlikely to have a 
major impact on the incidence of axillary bromhidrosis.  

Table 5: Association between axillary bromhidrosis and laser devices 
used 

Laser Hair 
Removal  
Device 

Axillary 
Bromhidrosis Total 

(n=184) p-value Yes 
(n= 41) 

No 
(n= 143) 

Candela  25(24.8) 76(75.2) 101(54.9) 0.374 DEKA  16(19.3) 67(80.7) 8 (45.1) 
Results are presented as frequency and percentage. 

Logistic regression analysis was applied (Table 6) using 
incidence of axillary bromhidrosis following laser hair 
removal as the dependent variable. Two factors were 
found to be important independent risk factors for the 
occurrence of axillary bromhidrosis following laser hair 
removal. These factors were obesity (OR= 2.55 with 95% 
CI: 1.61 to 4.44) and Fitzpatrick skin type II (OR= 3.27 
with 95% CI: 1.89 to 6.41), as the occurrence of axillary 
bromhidrosis was observed in 5/20 (25%) of participants 
with type I skin, 18/31 (58.1%) with type II skin, 11/77 
(14.3%) with type III skin, and 7/56 (12.5%) with type 
IV. 

Table 6: Logistic regression analysis of possible risk factors for 
incidence of axillary bromhidrosis following laser hair removal 

Variable Odds Ratio (OR) 95% CI for OR 
BMI level (Reference is normal BMI) 
Obese 2.55 1.61 – 4.44 
Fitzpatrick skin types (Reference type IV) 
II 3.27 1.89 – 6.41 

 
DISCUSSION 

With the rise in popularity of laser hair removal and the 
positive perceptions around it, dermatologists have 
begun to place a greater emphasis on finding effective 

solutions for axillary bromhidrosis following these 
procedures [7]. One important part of this discussion is 
addressed in this study, which looks at how often 
bromhidrosis occurs after laser hair removal in Iraq and 
what factors contribute to it. This study investigates the 
potential effects of two laser devices, the Candela and the 
DEKA, on the occurrence of bromhidrosis in patients 
receiving hair removal treatments. Our research clarifies 
the relationship between axillary laser treatments and 
apocrine sweat gland responses, aiding medical 
professionals in enhancing patient outcomes and 
addressing social issues. In this study, the clinical 
incidence of axillary bromhidrosis is around 22.3%. 
Lower results were noticed in the Hélou et al. 
retrospective case-control study of patients undergoing 
laser-assisted axillary hair removal, and they reported 
that 4% of them had complained of bromhidrosis [22]. 
Possible explanations for the increased bromhidrosis 
incidence in our study compared to others include 
variations in study design, patient characteristics, and 
diagnostic approach. Our prospective cohort design 
included multiple standardized assessments over six 
therapy sessions, which increased the possibility of 
discovering temporary instances, in contrast to the 
retrospective analysis by Hélou et al. It is also possible 
that differences in obesity rates, climate, ethnicity, 
Fitzpatrick skin type distribution, and laser treatment 
techniques impacted the emergence and diagnosis of 
bromhidrosis. Moreover, different research used different 
criteria to define and evaluate bromhidrosis. Hair 
follicles are anatomically associated with apocrine 
glands, and apocrine sweat glands are located near 
sebaceous glands in the axillary fossa, areola, eyelids, 
pubic, and perineal regions [23]. Axillary odor is the 
distinctive foul smell of adults. Apocrine sweat, which is 
both sterile and odorless when it surfaces, is its principal 
source. But when it reacts with the germs in the air, it 
makes a very unpleasant smell. The odorless apocrine 
sweat is broken down into short-chain fatty acids and 
ammonia by the local bacterial flora, which includes 
diphtheroid and gram-positive cocci, in the humid and 
hot axillary region [24]. Laser hair removal may cause 
axillary bromhidrosis because it may transiently alter the 
local cutaneous microbiome through thermal effects [25]. 
If the skin's bacterial balance is shifted by the laser, odor-
causing bacteria such as Staphylococcus epidermidis and 
Micrococcus luteus can experience an upsurge [26]. The 
study found a relatively high incidence of bromhidrosis 
(22.3%), which might be explained by this proposed 
mechanism. Most cases occurred between the 2nd and 
4th treatment sessions, and 95.1% resolved after the 
treatment course was completed. This suggests that the 
condition may have been a temporary alteration of the 
axillary microbial environment rather than a permanent 
change, which is important to consider. Therefore, it's 
possible that increasing odor generation during therapy 
due to repetitive laser exposure momentarily disrupts the 
local cutaneous ecosystem, which then returns to its 
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normal state after the treatment is over. Thus, axillary 
bromhidrosis usually goes away or drastically reduces 
after a full course of sessions of laser hair removal, as 
shown in this study. This study concluded that the 
incidence of axillary bromhidrosis was not significantly 
correlated with the kind of laser device employed, 
indicating that the unfavorable effect is likely caused by 
the biological response to laser-induced thermal exposure 
rather than the device itself. It is biologically reasonable 
to expect equal rates of bromhidrosis from the Candela 
and DEKA systems because they both remove hair by 
selective photothermolysis. In the current work, two 
factors were found to be important independent risk 
factors for the occurrence of axillary bromhidrosis 
following laser hair removal. These factors were obesity 
and Fitzpatrick skin type II. Hyperhidrosis, or an increase 
in perspiration, can occur in obese people because their 
insulating adipose tissue is able to retain more heat. 
Unpleasant smells develop when microbes break down 
this extra perspiration, especially in crevices of the skin 
[27]. One potential side effect of laser hair removal is 
irritation or temporary malfunction of the sweat glands. 
It is more likely that the transient increase in sweating 
may develop into persistent, bromhidrosis in an obese 
individual due to the preexisting circumstances 
(excessive sweating, skin folds) [28]. As a result of their 
lower melanin level, fair-skinned people with Fitzpatrick 
type II skin may be more prone to thermal damage, 
irritation, and laser-induced erythema compared to darker 
skin types [29]. This heightened sensitivity could make it 
so that the local skin barrier is more severely damaged 
after laser treatment. A change in the local bacterial 
balance and the environment of the skin, caused by a brief 
rupture of the barrier, could lead to the development of 
bromhidrosis and the creation of malodor compounds 
[30]. 

Study Limitations 

Despite its valuable findings, this study had limitations, 
including the fact that the results may not be generalized 
because it only involved one private dermatology clinic 
in Baghdad, and the diagnosis and grading of axillary 
bromhidrosis were based on subjective judgment of odor 
and clinical examination. Both the diagnosis and severity 
grading of bromhidrosis are susceptible to classification 
bias due to the subjective nature of body odor perception, 
and the risk of residual confounding persists even after 
accounting for several demographic and clinical 
variables. Some confounding variables were not 
collected or adjusted for, including dietary habits, 
psychological stress, environmental factors (such as 
temperature and humidity), thorough hormone profiles, 
and small differences in personal hygiene practices. 
Lastly, given the subjective nature of odor perception and 
the lack of a centimeter-based prospective record of the 
exact observer-to-patient assessment distance, it is not 
possible to rule out the possibility of measurement 
variability. 

Conclusion 

According to this longitudinal cohort study, axillary 
bromhidrosis appears to be a relatively common but 
usually transient adverse effect after axillary laser hair 
removal, which usually manifests between the second 
and fourth treatment sessions. The overwhelming 
majority of cases reported that it’s resolved after the six 
sessions, suggesting that it is typically temporary. 
Important patient-related characteristics that contribute 
to vulnerability include obesity and Fitzpatrick skin type 
II. Although laser hair removal is generally safe and 
successful, certain individuals, especially those at higher 
risk, may experience bromhidrosis, a condition that can 
be treated. Larger, multicenter studies with larger sample 
sizes are recommended to evaluate incidence and risk 
factors, use objective tools for odor assessment to reduce 
subjectivity, and have longer follow-up periods to assess 
persistence or recurrence of bromhidrosis. Furthermore, 
routine assessment of BMI, skin type, and any pre-
existing axillary odor before treatment is considered. 

ACKNOWLEDGMENTS 

The authors thank the patients for their participation, the 
clinical team in the clinic for their support, and Ibn Sina 
University of Medical and Pharmaceutical Sciences for ethical 
oversight. 
Conflict of interests 

The authors declared no conflict of interest. 

Funding source 

The authors did not receive any source of funds. 

Data sharing statement 

The data that supports the findings of this study are available 
from the corresponding author upon a reasonable request 

REFERENCES 

1. Yang JJ, Bai JL, Qiang S, Ma Y. Micropore drainage to prevent 
hematoma in axillary bromhidrosis: A comparative study. 
Medicine. 2025;104(26):e43068. doi: 
10.1097/MD.0000000000043068. 

2. Zhang J, Han P, Yang F, Jiang B. Advances in the treatment of 
axillary bromhidrosis. Skin Res Technol. 2024;30(8):e13895. doi: 
10.1111/srt.13895. 

3. Lan S, Zhao Z, Wu D, Zheng C, Dong X, Zhang K. Impact of 
apocrine gland residue on bromhidrosis clinical efficacy: A self-
controlled case series study. Plast Reconstr Surg Glob Open. 
2022;10(5):e4320. doi: 10.1097/GOX.0000000000004320. 

4. Gregoriou S, Markantoni V, Campanati A, Martina E, Offidani A, 
Kouris A, et al. Treatment of axillary bromhidrosis with topical 2% 
glycopyrronium bromide cream: A prospective, non-randomized, 
open-label study. J Clin Aesthet Dermatol. 2021;14(11):E61-e63. 
PMID: 34980961. 

5. Di Cicco F, Evans RL, James AG, Weddell I, Chopra A, Smeets 
MA. Intrinsic and extrinsic factors affecting axillary odor variation. 
A comprehensive review. Physiol Behav. 2023;270:114307. doi: 
10.1016/j.physbeh.2023.114307. 



Mohammed et al                                                                                                           Axillary hair removal and bromhidrosis 

139 

6. Malik AS, Porter CL, Feldman SR. Bromhidrosis treatment 
modalities: a literature review. J Am Acad Dermatol. 
2023;89(1):81-89. doi: 10.1016/j.jaad.2021.01.030. 

7. Bacchini S, Mariani B, Tomassini GM, Oddo A, Cuomo R, Seth I, 
et al. Medical laser hair removal: a new rotational approach. Lasers 
Med Sci. 2025;40(1):339. doi: 10.1007/s10103-025-04592-8. 

8. Fazel Z, Majidpour A, Behrangi E, Fathizadeh S, Nokandeh M, 
Atefi N, et al. Using the hair removal laser in the axillary region 
and its effect on normal microbial flora. J Lasers Med Sci. 
2020;11(3):255-261. doi: 10.34172/jlms.2020.43. 

9. Eldeeb ME, El Mulla K, Alshaer A, Ashraf HM, Omran EA. The 
effect of long-pulsed 1064 nm Nd: YAG laser-assisted hair removal 
on some skin flora and pathogens: An in vivo study. Indian J 
Dermatol Venereol Leprol. 2024;90(5):581-589. doi: 
10.25259/IJDVL_854_2022. 

10. Na S, Lee HJ, Park TH, Kim J, Jung YH, Cha M, et al. Sweat glands 
in action: the role of biological and environmental factors, exercise, 
and dermatologic conditions in sudomotor function. Korean J 
Physiol Pharmacol. 2026;30(4):271-287. doi: 
10.4196/kjpp.25.192. 

11. Wohlrab J, Bechara FG, Schick C, Naumann M. Hyperhidrosis: A 
central nervous dysfunction of sweat secretion. Dermatol Ther 
(Heidelb). 2023;13(2):453-463. doi: 10.1007/s13555-022-00885-
w. 

12. Chernychko V. Specifics of using diode lasers on different skin and 
hair types. Glob Prosperity. 2025;5(4). doi: 
10.5281/zenodo.17980578. 

13. Tofiq KA, Suliman KR. Patients’ satisfaction and safety of laser 
hair removal. J Sulaimani Med Coll. 2021;11(1):13-19. doi: 
10.17656/Jsmc.10283. 

14. Altaee M, Nooruldeen M. Advances in laser-based dermatology in 
Iraq from hair removal to skin rejuvenation. J Healthcare Life-Sci 
Res. 2025;4(11):2181-4368. 

15. Helou J, Haber R, Kechichian E, Tomb R. A case of generalized 
bromhidrosis following whole-body depilatory laser. J Cosmet 
Laser Ther. 2015;17(6):318-320. doi: 
10.3109/14764172.2015.1027232. 

16. Mohammed RSH, Helmi RR, Al-Samarraee MF, Al-Sabak H. 
Effectiveness of 577-nm pro-yellow laser in managing 
inflammatory acne: Results from a quasi-randomized clinical trial. 
Al-Rafidain J Med Sci. 2026;10(2):152-158. doi: 
10.54133/ajms.v10i2.2880. 

17. Alaqdawi AH, Al-Samarraee MF, Ahmed SA, Abdulla JK. 
Culturally Adapted Gluten-Free High-Fiber Diet Improves 
Glycemic Control in Newly Diagnosed Type 2 Diabetes: A 
Randomized Controlled Trial. Clinical Nutrition Open Science. 
2026 Apr 4:100657. doi: 10.1016/j.nutos.2026.100657 

18. Zhang L, Cheng J, Wang C, Zhao J, Zhang C, Li H. 
Epidemiological analysis of axillary apocrine bromhidrosis in 
China: a survey from Chinese higher education students. Front Med 
(Lausanne). 2023;10:1232744. doi: 10.3389/fmed.2023.1232744. 

19. Sakisaka M, Takushima A. Effectiveness of sofpironium bromide 
in patients with primary axillary hyperhidrosis who experienced 
residual or recurrence of axillary odor after surgery for axillary 
osmidrosis. J Plast Reconstr Surg. 2025;4(1):13-19. doi: 
10.53045/jprs.2023-0067. 

20. Hasan EF, Ahmed MH, Hraiga NM. Evaluating the clinical 
outcomes of using pro-yellow laser for steroid-induced rosacea: A 
prospective clinical study. Al-Rafidain J Med Sci. 2025;9(2):327-
332. doi: 10.54133/ajms.v9i2.2445. 

21. Fuseda K, Saito S, Kobayashi T. Perceived odor intensity ratings 
based on absolute scales of evaluators: Application of a 6-point 
odor intensity scale approximating the visual analogue scale (VAS). 
Jpn Psychol Res. 2026. doi: 10.1111/jpr.12611. 

22. Hélou J, Soutou B, Jamous R, Tomb R. Novel adverse effects of 
laser-assisted axillary hair removal. Ann Dermatol Venereol. 
2009;136(6-7):495-500. doi: 10.1016/j.annder.2009.04.005. 

23. Schaller M, Plewig G, (Editors), Structure and function of eccrine, 
apocrine, and sebaceous glands. In: Dermatology, (3rd ed.), 
Elsevier. 2018:539-44. doi: 10.1016/B978-0-7020-6275-9.00035-0 

24. Son HT, Choi HS, Cho SS, Park DH. Human body malodor and 
deodorants: The present and the future. Int J Mol Sci. 
2025;26(21):10415. doi: 10.3390/ijms262110415. 

25. Piccolo D, Mutlag MH, Pieri L, Fusco I, Conforti C, Crisman G, et 
al. Minimally invasive 1,444-nm Nd:YAG laser treatment for 
axillary bromhidrosis. Front Med. 2023;10:2023. doi: 
10.3389/fmed.2023.1034122. 

26. Haykal D, Rocha M. Navigating the intersection of lasers and the 
skin microbiome: A new frontier in esthetic dermatology. J Cosmet 
Dermatol. 2025;24(4):e70150. doi: 10.1111/jocd.70150. 

27. Baker LB. Physiology of sweat gland function: The roles of 
sweating and sweat composition in human health. Temperature 
(Austin). 2019;6(3):211-259. doi: 
10.1080/23328940.2019.1632145. 

28. Aydin F, Pancar GS, Senturk N, Bek Y, Yuksel EP, Canturk T, et al. 
Axillary hair removal with 1064-nm Nd:YAG laser increases sweat 
production. Clin Exp Dermatol. 2010;35(6):588-592. doi: 
10.1111/j.1365-2230.2009.03638.x. 

29. Setchfield K, Gorman A, Simpson A, Somekh MG, Wright AJ. 
Effect of skin color on optical properties and the implications for 
medical optical technologies: a review. J Biomed Opt. 
2024;29(1):010901. doi: 10.1117/1.JBO.29.1.010901. 

30. Sharma AN, Patel BC. Laser Fitzpatrick skin type 
recommendations. 2023 Mar 6. In: StatPearls [Internet]. Treasure 
Island (FL): StatPearls Publishing; 2026 Jan–. PMID: 32491558.

 

 


	ACKNOWLEDGMENTS
	The authors thank the patients for their participation, the clinical team in the clinic for their support, and Ibn Sina University of Medical and Pharmaceutical Sciences for ethical oversight.

