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ABSTRACT 

Background: There are behavioral/emotional and physical/psychological effects caused by acne. Q-switched 

Nd: YAG laser with topical carbon suspension could provide satisfactory clinical results for the treatment of 

inflammatory acne. 

Objective: To evaluate the efficacy of Carbon Assisted Q-Switched Nd:YAG Laser Treatment for 

inflammatory acne. 

Place of study: Al-Hussein University Hospital, Cairo, Egypt. 

Patients and methods: This was a prospective split-face simple randomized clinical trial  carried out during 

the period from October 2019 to March 2021 including 20 patients of all ages and both sexes with clinical 

diagnosis of inflammatory acne.  

Results: The counts of all types of active acne lesions in Carbon side were steadily reduced from the first 

session. Eight weeks after completing the sixth session, the improvement rate of the inflammatory lesions 

was 32% on average 40% of patients had a poor response, 20% had moderate response, and 40% had a good 

response. Nobody reported excellent response. The effective rate (rate of success) was 40%.The other side 

showed low response rate that was 8.6% on average where 70% had a poor response. Only 30% (6 patients) 

had a moderate response, and nobody reported excellent response. The effective rate (rate of success) was 

0%. There was a statistically significant difference between both sides regarding improvement, acne count 

and patient satisfaction, and no severe side effects were reported. 

Conclusion: Carbon assisted Q switched Nd-YAG Laser has a safe and fair effect in treating active 

inflammatory acne, while Q switched Nd-YAG Laser alone has aweak effect in treating active inflammatory 

acne indicating that Carbon lotion augmented the effect of the Laser. 

Keywords: Carbon assisted, Q switched Nd-YAG LASER, acne, inflammatory acne. 

 

INTRODUCTION 

     Acne is a very common skin disease. 

The prevalence among adolescent is 80% 

or more (Minh et al., 2019). Among them 

80% are teenagers (Costa et al., 2018). 

     The pathogenesis of acne vulgaris is 

multifactorial, involving 
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hyperkeratinization of the pilosebaceous 

duct, ductal colonization with 

Propionibacterium acnes (P. acnes), 

increased sebum production, hormonal 

factors, and diet. In addition, there is a 

recently increased focus on the chronic 

inflammation and inflammatory cytokine 

cascades contributing in the pathogenesis 

of an acne lesion (Eichenfield et al., 

2015). 

     Approximately, 80% to 90% of 

teenagers in the Western world experience 

behavioral or emotional and physical or 

psychological effects caused by acne 

(Ettel et al., 2017). 

     Traditional treatments for AV include 

topical and oral antibiotics, topical 

keratolytics, hormonal agents, and topical 

and oral retinoids. Increased resistance to 

traditional treatment options, combined 

with undesirable side effects, has given 

way to alternative therapies. Most 

promising over recent years are light-

based therapies (Handler et al., 2016). 

     Many laser and light-based devices 

(range from the visible spectrum to the 

infrared wavelengths) have been shown to 

be effective in the treatment of acne. The 

mechanism of action of these devices in 

the treatment of acne is not completely 

understood but mostly due to the creation 

of photo-thermal and/or photo-chemical 

reactions resulting in a positive impact to 

the pilosebaceous unit and factors 

affecting (Kim and Del Rosso, 2010). 

     In this study, we aimed to evaluate 

the efficacy of Carbon Assisted Q-

Switched Nd:YAG Laser Treatment for 

inflammatory acne. 

 

PATIENTS AND METHODS 

     This prospective split-face simple 

randomized clinical trial was carried out 

during the period from October 2019 to 

March 2021. The study subjects were 

recruited from the outpatient clinic of Al-

Hussein University Hospital, Cairo, 

Egypt. The research ethics committee of 

our University approved the study 

protocol, and all participants in the study 

provided informed written consents before 

inclusion. The study included 20 patients 

of all ages and both sexes with clinical 

diagnosis of inflammatory acne. 

Exclusion criteria: Pregnant and lactating 

women, patients with prior therapy with 

isotretinoin within last six months, 

patients with systemic antibiotic therapy 

(for any indication) within last one month, 

patients who used topical acne preparation 

or intralesional steroid injection within 

last one month. 

     All participants underwent detailed 

history taking, clinical examination and 

not allowed to use any systemic, topical, 

or phototherapy-based acne treatment 

during the course of the study. The 

patients were simple randomized to 

receive laser treatment with Carbon on 

one half of the face (referred to as Carbon 

side), whereas the other side of the face 

received only laser therapy without 

Carbon (referred to as other side). 

     Before each session, the patient’s face 

has been cleansed with soap and water. 

after drying the face, topical anaesthetic 

cream has been applied for 20 to 30 

minutes, then any excess anaesthetic 

cream has been removed, and a topical 

purified carbon lotion has been applied 

over the Carbon side of the face and has 
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been allowed to penetrate the skin and 

follicles for 15 to 20 minutes then any 

excess carbon lotion has been wiped off 

the face with alcohol swabs. 

     Q-switched Nd:YAG mode laser 

(Quanta Q plus laser system) was used as 

a source for laser. Starting with the 

Carbon side of the face, the laser was set 

to the initial fluence of 1.5 J/cm2 that was 

increased to 2.5 J/cm2 as close as 

possible, using a 6-mm hand piece which 

took approximately 5 minutes. The same 

treatment protocol was carried out in the 

same order to the other side of the face. 

After 10 minutes, the treated areas were 

gently thoroughly cleansed with a non-

soap neutral cleanser and cotton pads 

soaked in cold water, and then patted dry 

with soft gauze pads then ice packs were 

applied. After treatment, daily application 

of a hypoallergenic moisturizing skin 

cream containing a UVA/B sunscreen 

(SPF 50) was recommended. Topical 

antibiotic was applied for 3 days. The 

patient was treated for six sessions with a 

2 weeks interval. 

     Clinical assessment and standardized 

digital photographs were conducted at 

baseline, before each session and 8 weeks 

after the last session using identical 

camera settings and lighting conditions. 

To minimize the bias, one practitioner 

performed all the laser treatments and 

another two experienced independent 

Dermatologists not involved in the study 

performed the assessments including acne 

counts and acne severity. 

     Assessment of acne severity was 

conducted according to Hayashi et al. 

(2008) who used photographs and 

inflammatory eruption counting to classify 

acne into four groups. 

     The participants were asked about their 

satisfaction degree using a 5-point scale 

questionnaire (0 = very unsatisfied, 5 = 

very satisfied) before first session and 8 

weeks after the last session. 

     During and after each session and eight 

weeks after the last session, side effects 

were evaluated by asking the patients if 

they had experienced any problems such 

as pain, and by assessing the skin 

responses, including erythema, odema, 

exudation, pin-point bleeding, crusting, 

hyperpigmentation, hypopigmentation and 

acneiform eruption. 

Statistical Analysis: 

     All data were collected, tabulated and 

statistically analyzed using SPSS 26.0 for 

windows (SPSS Inc., Chicago, IL, USA) 

and Microsoft Excel 2016. Descriptive 

statistics were performed for all study 

variables with a normality test for all 

quantitative variables. Data were tested 

for normal distribution using the Shapiro 

Wilk test. Qualitative data were 

represented as frequencies and relative 

percentages. Quantitative data were 

expressed as mean ± SD (Standard 

deviation), Mann-Whitney U-test was 

used to compare numerical variables, 

range, median and interquartile range 

(1QR) between 2 groups. The results of 

data analysis were presented in the text, 

tables or figures as appropriate. 

Differences have been considered 

significant when probability (p) value < 

0.05. 
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RESULTS 

 

     The study included 20 patients of all ages and both sexes with clinical diagnosis of 

inflammatory acne (Table 1). 

 

Table (1): Demographic data of the studied group 

Variable 
The study group 

(n=20) 

Age: 

Mean ± SD 

Median (IQR) 

Range 

 

22.45 ±4.48 

22 (19- 25.75) 

16- 31 

 No % 

Age: (years) 

15-19 years 

20-24 years 

25-30 years 

≥30 years 

 

6 

7 

5 

2 

 

30.0 % 

35.0 % 

25.0 % 

10.0 % 

 No % 

Sex: 

Male 

Female 

 

1 

19 

 

5.0 % 

95.0 % 
IQR: interquartile range 

 

     The facial acne was severe in 55% of patients and moderate severity in 45%. 
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The Carbon side: The counts of all types 

of active acne lesion were steadily 

reduced from the first session. eight weeks 

after completing the sixth session, the 

improvement rate of the inflammatory 

lesions was 32% on average. Investigators 

determined that 8 out of 20 (40%) patients 

was rated as having poor (less than 30%) 

improvement and 4 out of 20 (20%) 

patients was rated as having moderate 

(30% to 59%) improvement and 8 out of 

20 (40%) patients rated as having good 

(60% to 89%) improvement. Nobody 

reported excellent improvement (more 

than 90%). The effective rate was 40% 

Table (2). 

The Other side: eight weeks after 

completing the sixth session, the 

improvement rate of the inflammatory 

lesions was 8.6% on average. 14 out of 20 

(70%) patients were rated as having poor 

(less than 30%) improvement, only 6 out 

of 20 (30%) patients rated with moderate 

(30% to 59%) improvement. Nobody 

reported improvement of more than 59%. 

The effective rate was (0%) Table (2). 
 

Table (2): Summarized the clinical outcomes 

Variables  
The study group 

(n=20) 

Degree of improvement on 

Carbon side 

Mean ± SD 

Median 

Range 

32%± 0.21 

30% 

0%- 70% 

 N % 

Poor 

moderate 

Good 

Excellent 

8 

4 

8 

0 

40.0% 

20.0% 

40.0% 

0.0% 

The effective rate 40% 

Degree of improvement 

onother side 

Mean ± SD 

Median 

Range 

8.6% ±0.07 

2.8% 

0- 31% 

 N % 

Poor 

moderate 

Good 

Excellent 

14 

6 

0 

0 

70.0% 

30.0% 

0.0% 

0.0% 

The effective rate 0.0% 
 

     There was no statistical significant 

difference between both sides regarding 

the number of lesions before treatment. 

The Carbon side showed an improvement 

at the final eight weeks follow up visit 

compared to before the treatment. The 

counts were decreased by 43.47% (from 

23 ±9.4) to (13 ±4.4) while in Other side 

the counts were only decreased by 13.44% 

from (18.6 ±6.48) to (16±4.2) Figure 

(3).the difference between both sides 

regarding number of lesions eight weeks 

after last session was statistically 

significant (P = 0.03). and there was high 

statistical significant difference between 

both sides regarding improvement score 

as the Carbon side showed high 

improvement score compared to other side 

(p<0.001). 

     Eight weeks after the last session, the 

satisfaction questionnaire indicated that 

8/20 (40%) subjects were satisfied with 

their response in Carbon side while only 

one patient (5%) was satisfied with 

response in other side and the difference 

was statistically significant (P = 0.04). 
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     No severe side effects were reported. 

All patients reported mild tolerable pain 

during the procedure, mild erythema that 

disappeared 3 to 4 hours later. No edema, 

exudation, bleeding, crusting, 

hyperpigmentation, hypopigmentation or 

other side effects were seen. All patients 

were able to return to their work and 

resume normal daily activity on the day of 

treatment. 
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DISCUSSION 

     The Q-switched 1064-nm Nd:YAG 

laser is not usually used for acne 

treatment, but careful manipulation of the 

beam parameters or combination with an 

exogenous artificial chromophore, such as 

topical carbon lotion serving as a 

photoenhancer, has been associated with 

significant improvements in acne (Jung et 

al., 2012). These results might be due to 

thermal influences to the pilo-sebaceous 

unit and P. acnes, and to a decreased 

cytokine-mediated inflammatory cascade 

that likely plays a large role in the 

initiation of an acne lesion (Kircik 2016). 

The carbon suspension serves as an 

exogenous chromophore. In addition to 

destroying the sebaceous gland, the laser 

acts to modulate and decrease 

inflammation. 

     Taking these findings into 

consideration, we believed that the 

mechanisms associated with carbon 

assisted Nd:YAG laser treatment for skin 

rejuvenation could be equally applicable 

to the treatment of acne lesions. 

     Our research is unique in that we 

studied the effect of Q switched Nd:YAG 

Laser either alone or Carbon assisted for 

treatment of inflammatory acne in a split 

face study. 

     The counts of all types of active acne 

lesion in Carbon side were steadily 

reduced from the first session. Eight 

weeks after completing the sixth session, 

the improvement rate of the inflammatory 

lesions was 32% on average. 

     Investigators determined that 40% of 

patients had a poor response and 20% had 

moderate response and 40% had a good 

response. Nobody reported excellent 

response. The effective rate was 40%. 

     The other side showed low response 

rate that was 8.6% on average where 70% 

had a poor response, only 30% had a 

moderate response. Nobody reported 
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excellent response. The effective rate was 

0%. 

     There was no statistical significant 

difference between both sides regarding 

number of lesions before treatment. 

However, there was an improvement after 

eight weeks follow up compared to before 

the treatment in Carbon side where the 

counts were decreased by 43.47%, while 

in other side the counts  only decreased by 

13.44% and the difference between them 

was statistically significant. 

     There was a high statistical significant 

difference between both sides regarding 

improvement score as the Carbon side 

showed high improvement score 

compared to other side. 

     The satisfaction questionnaire 

indicated that 40% subjects were satisfied 

with their degrees of acne in Carbon side, 

while only one patient (5%) was satisfied 

with results in other side and the 

difference was statistically significant. 

     Our study didn’t show high success 

rate especially in the side with only Q-

switched laser (without Carbon). 

     Other previous studies showed higher 

success rate, that could be because they 

used either dual mode (long-pulsed and Q-

switched) 1,064-nm Nd:YAG laser or 

Nd:YAG laser combined with PDL. 

     Also, the results could affect the 

severity of acne as all cases in our study 

ranged from moderate to severe form; a 

better result could be come out in mild 

cases. 

     Jung et al. (2016) studied a dual mode 

(quasi-long pulse and Q-switched mode) 

1064 nm laser in 22 patients with facial 

acne. In that study, mean inflammatory 

acne lesion count was reduced at eight 

week follow-up by 58.6%, and the study 

also reported sebum output reduction and 

inflammatory cell and cytokine 

reductions. 

     Bakus et al. (2018) showed that 

combination long-pulsed and Q-switched 

1,064-nm Nd:YAG lasers were highly 

effective in treating moderate to severe 

inflammatory acne. Significant reductions 

were observed in the acne lesion count 

immediately after treatment (81% 

reduction) and 86% at 2 years follow up. 

     In a case report by Chun et al. (2011), 

six treatments were given, 2 weeks apart 

of Carbon Assisted Q-Switched Nd:YAG 

laser for severe inflammatory acne, more 

than 90% clearance of inflammatory 

lesions was achieved by the sixth 

treatment. At the eight weeks follow up 

after the last treatment, long-lasting 

improvements in the patient’s acne were 

noted. 

     In our study, no severe side effects 

were reported. Almost all patients 

reported mild but tolerable pain during the 

procedure, mild transient erythema that 

disappeared 3 to 4 hours later. other 

studies reported the same safety indicating 

that the Q switched Nd-YAG laser either 

alone or Carbon assisted is relatively safe 

in treating active acne. 

     Our study was novel and unique; 

however, there were several limitations. 

The study was limited by its small sample 

size and short follow up times. 

CONCLUSION 

     Carbon assisted Q switched Nd:YAG 

laser has a safe and fair effect in treating 

active inflammatory acne and it reduce the 

inflammatory response. While Q switched 
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Nd-YAG laser alone has a weak effect in 

treating active inflammatory acne 

indicating that Carbon lotion augmented, 

the effect of the Q switched Nd:YAG 

laser. 

Conflict of interest: None. 
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كربون فى علاج غ القوة المساعد بماسك التقييم ليزر الياج البال

 : دراسة مقارنة على نصفي الوجهحب الشباب الملتهب
ابراهيم محمد عبدالسلام  أسامه مجدي الشحات سيداحمد، نسمة غريب نجدى عامر،

 حسن أبو خضير محمد عبدالكريم*,

 جامعة الازهر(، *القاهرة - )دمياط ، كلية الطبلدية و التناسلية وأمراض الذكورةقسم الأمراض الج

E-mail: nesma.ghareeb2020@gmail.com  

تتعدددددددد العوامدددددد  المسددددددبلة عددددددن  هددددددور حددددددب الشددددددباب  التددددددى مددددددن  خلفيةةةةةةة البحةةةةةة  

أهمهددددددا إفددددددادة  فددددددراإ الدددددددهون مددددددن الىدددددددد الده يددددددة  إفددددددادة الكيددددددراتين فددددددى الق ددددددوا  

 إفددددددددادة مسددددددددتعمرا  البكتيرفددددددددا فددددددددى هدددددددد   الق ددددددددوا  با  ددددددددافة  ده يددددددددة الشددددددددعر

للإلتهابددددددا   لعوامدددددد  أوددددددر  هرمونيددددددة  ج اايددددددة  فسددددددت د  ليددددددزر اليدددددداج عددددددادة فددددددى 

عددددددلاج التصددددددبىا   الومددددددو     فسددددددت د  فددددددى عددددددلاج حددددددب الشددددددباب الملتهددددددب حيدددددد  

تميدددددد  موجاتدددددده  لددددددى التوجدددددد  بعمددددددر داودددددد  أنسدددددد ة ال لددددددد  فعتبددددددر ت  يرهددددددا م ددددددد د 

الده يدددددةن  لكدددددن فمكدددددن إفدددددادة فاعليتددددده عدددددن  رفدددددر اسدددددت دامه مددددد    دددددا  علدددددى الىددددددد 

 .من الكربون

تقيدددددديم فاعليددددددة ليددددددزر اليدددددداج البددددددالغ القددددددوة المسدددددداعد بماسددددددك  الهةةةةةةدل مةةةةةةن البحةةةةةة  

 .الكربون فى علاج حب الشباب الملتهب

 .القاهرة  مستشفى ال سين ال امعى مكان البح  

عشدددددوااية علدددددى نصدددددفي الوجددددده  دراسدددددة مقارندددددة مسدددددتقبلية المرضةةةةةق وطةةةةةر  البحةةةةة  

 9102أجرفدددددد بوحددددددة الليدددددزر بمستشدددددفى ال سدددددين ال دددددامعي فدددددى الفتدددددرة مدددددن أ تدددددوبر 

تدددددددم دراسدددددددة تددددددد  ير ليدددددددزر اليددددددداج م فدددددددردا   مسددددددداع دا  بق دددددددا   9190 حتدددددددى مدددددددار  

 .الكربون على عشرفن مرفض فعانون من حب الشباب الملتهب

سدددددت د  فيددددده الليدددددزر أ هدددددر  ال تددددداا  ت سدددددن نصددددد  الوجددددده الددددد   ا نتةةةةةابح البحةةةةة  

فدددددددى  %29مسددددددداع دا  بق دددددددا  الكربدددددددونب حيددددددد   لدددددددد ب دددددددور حدددددددب الشدددددددباب ب سدددددددبة 

ب  مدددددا  دددددان ه ددددداف ت سددددد ا مل و دددددا فدددددى %01المتوسدددددس  ب سدددددبة فاعليدددددة   دددددلد الدددددى 
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درجددددددة ا لتهابددددددا ن علددددددى ال انددددددب ابوددددددر  لددددددم ف هددددددر ليددددددزر اليدددددداج بددددددد ن   ددددددا  

  ن  %8ن6ب سدددددبة الكربدددددون نتددددداا  مر دددددية مدددددن حيددددد  عددددددد الب دددددورالتى  لدددددد فقدددددس 

 دددددان أف دددددا  دددددد  لددددد  مدددددن درجدددددة ا لتهابدددددا ن  بالمقارندددددة بدددددين ال دددددانبين فقدددددد  جدددددد أن 

ا ودددددتلاه بي همدددددا  دددددان    د لدددددة  حصدددددااية مدددددن حيددددد  نسدددددبة الت سدددددن  مدددددن حيددددد  

 لدددددم فعددددداني المر دددددى مدددددن أ  ا دددددار جانبيدددددة مدددددا عددددددا  ر دددددا المر دددددى عدددددن ال تددددداا ن

فدددددز خ فدددددى ودددددلاخ سددددداعا   بعدددددض ا حمدددددرار اللفيددددد  بعدددددد ال لسدددددا   الددددد    دددددان

 . ليلة

ليددددددزر اليدددددداج البددددددالغ القددددددوة المسدددددداع د بماسددددددك الكربددددددون لدددددده تدددددد  ير  مددددددن  الإسةةةةةةتنتا  

 مددددددا فمكددددددن اسددددددت دا  هدددددد   اللرفقددددددة   مقبددددددوخ فددددددى عددددددلاج حددددددب الشددددددباب الملتهددددددبب

با  ددددددافة  لددددددى أحددددددد أنددددددوا  الليددددددزر ا وددددددر    لددددددك لل صددددددوخ علددددددى مزافددددددا  ددددددلا 

 .ال وعين من الليزر

الكربدددددددون المسددددددداعدب ليدددددددزر اليددددددداج البدددددددالغ القدددددددوة بحدددددددب الشدددددددباب  ة الكلمةةةةةةةات الدالةةةةةةة

 الملتهبن


