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Safety and efficacy of intense pulsed light 
therapy combined with fractional laser therapy 
for scar management: a systematic review
Segurança e eficácia da terapia com luz intensa pulsada combinada 
com laser fracionado para o tratamento de cicatrizes: uma revisão 
sistemática

ABSTRACT
Background: Wound healing is a complex process, and various factors can disrupt this process, leading 

to non-healing wounds or scarring. Conventional treatments for scar management often have low effica-

cy and high recurrence rates. The combination of intense pulsed light (IPL) and fractional laser therapy 

(FLT) has emerged as a minimally invasive alternative with promising results. The goal of this study was 

to evaluate the safety and efficacy of combined IPL + FLT therapy and to manage pathological scars. 

Methods: This study followed PRISMA guidelines. Systematic searches were performed in PubMed, 

ProQuest, Scopus, and the Cochrane Library up to December 2025. Studies involving patients with 

pathological scars treated using combination IPL and FLT were included. 

Results: Five studies met the eligibility criteria, comprising 3 randomized controlled trials, 1 retrospecti-

ve cohort study, and 1 case series, totaling 288 patients. Across all studies, combination therapy produced 

significant reductions in POSAS, MSS, and VSS scores in hypertrophic and postoperative scars. One study 

reported significantly higher patient satisfaction rates (p<0.05). Adverse effects were minimal, primarily 

mild transient erythema. 

Conclusion: Combined FLT and IPL safely enhance scar appearance, with low adverse effect rates, 

offering an effective and minimally invasive therapeutic option.

Keywords: Keloid; Cicatrix, Hypertrophic; Laser Therapy; Intense Pulsed Light Therapy

RESUMO
Introdução: A cicatrização é um processo complexo cuja interrupção pode resultar em cicatrizes patológicas. Os 

tratamentos convencionais muitas vezes apresentam eficácia limitada e altas taxas de recorrência. A combinação de 

luz intensa pulsada (LIP) com laser fracionado (FLT) surge como alternativa minimamente invasiva com resultados 

promissores. Este estudo avaliou a segurança e a eficácia do uso combinado de LIP e FLT no tratamento de cicatrizes 

patológicas. 

Métodos: Esta revisão foi conduzida conforme as diretrizes PRISMA. Realizou-se uma busca sistemática nas bases 

PubMed, ProQuest, Scopus e Cochrane Library até dezembro de 2025, incluindo estudos com pacientes com cicatri-

zes patológicas tratados com a terapia combinada LIP + FLT. 

Resultados: Cinco estudos preencheram os critérios de inclusão (3 ensaios clínicos randomizados, 1 estudo de coorte 

retrospectivo e 1 série de casos), totalizando 288 pacientes. Em todos os estudos, a terapia combinada resultou em redu-

ção significativa dos escores POSAS, MSS e VSS para cicatrizes hipertróficas e pós-operatórias. Um estudo observou 

taxas de satisfação significativamente mais altas entre os pacientes tratados com a combinação (p < 0,05). Os efeitos 

adversos foram mínimos, principalmente eritema leve e transitório. 

Conclusão: A terapia combinada com LIP e FLT melhora a aparência das cicatrizes de forma segura e com baixa 

taxa de efeitos adversos, configurando uma opção eficaz e minimamente invasiva.

Palavras-chave: Queloide; Cicatriz Hipertrófica; Terapia a Laser; Terapia de Luz Intensa Pulsada
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INTRODUCTION
Pathological scars, particularly hypertrophic scars and 

keloids, result from abnormal wound healing and are charac-

terized by excessive collagen deposition and persistent fibro-

blast activity. These scars may cause pain, pruritus, contractures, 

and cosmetic disfigurement, leading to functional impairment 

and a serious psychosocial burden for affected patients. Becau-

se their pathogenesis is multifactorial and chronic, achieving 

durable and satisfactory scar improvement remains clinically 

challenging.
1–3

Conventional non-laser treatments, including surgical 

excision, pressure garments, silicone sheeting, intralesional cor-

ticosteroids or other pharmacologic agents, cryotherapy, and 

radiotherapy, have shown variable and often limited efficacy.
3,4 

Recurrence rates, especially after excision of keloids and hyper-

trophic scars, remain high, and many modalities are associated 

with discomfort, prolonged downtime, or adverse effects that 

may further compromise cosmetic outcomes. These limitations 

have driven the search for alternative, minimally invasive approa-

ches that can target multiple components of scar pathology si-

multaneously.
5,6

Laser and light-based therapies have emerged as impor-

tant options for scar management. Fractional laser therapy (FLT) 

delivers energy in a pixelated pattern to generate microthermal 

zones within the dermis, promoting collagen remodeling, softe-

ning scar texture, and improving thickness, pliability, and pigmen-

tation.
7,8 

Intense pulsed light (IPL), a noncoherent, polychro-

matic light source, acts through selective photothermolysis of 

hemoglobin and melanin to reduce erythema and dyschromia 

while exerting modest effects on dermal remodeling.
9 
Given the 

complementary mechanisms of the two modalities (vascular and 

pigment targeting by IPL and deep structural remodeling by 

FLT), their combination has been proposed as a rational strategy 

to address the multifaceted nature of pathological scars. Early 

clinical studies suggest that IPL-FLT combinations can enhance 

overall scar improvement and patient satisfaction without subs-

tantially increasing adverse events.
10,11

With growing interest in scar management and more stu-

dies on the use of combined IPL-FLT, synthesizing high-quality 

evidence is warranted. Accordingly, we conducted a systematic 

review on the safety and efficacy of IPL-FLT combination the-

rapy for scar management. The goal was to provide clinicians 

with insight into an alternative therapeutic modality for mana-

ging scars.

METHODS
This systematic review was conducted in accordan-

ce with the Preferred Reporting Items for Systematic Re-

view and Meta-Analyses (PRISMA) guidelines. The proto-

col was registered in the International Prospective Register 

of Systematic Reviews (PROSPERO), registration number 

CRD420251012803.

Search Strategy and Study Selection

A systematic search of 4 large scientific and medical data-

bases, PubMed, ProQuest, Scopus, and Cochrane, was performed 

to identify all relevant studies published up to December 2025. 

In addition, reference lists from all eligible articles were screened 

for additional studies. The inclusion criteria were studies in whi-

ch patients had pathological scars (keloids or hypertrophic scars) 

and treated with a combination of FLT and IPL. Primary outco-

mes were assessed using standardized scar evaluation tools, such 

as the Patient and Observer Scar Assessment Scale (POSAS), 

Manchester Scar Scale (MSS), Vancouver Scar Scale (VSS), and 

other validated scar assessment tools. Incomplete studies, studies 

lacking an available full-text versions, studies in languages other 

than English, and those published more than 15 years prior to 

the search period were excluded.

Data Extraction and Analysis

Data extraction was conducted in accordance with the 

Cochrane Handbook for Systematic Reviews of Interventions. 

Three independent reviewers screened and extracted data using 

Google Sheets and Microsoft Excel for systematic organization 

and analysis. Discrepancies arising from the extraction process 

were resolved through discussion and consensus. The extracted 

data included study (authors, year of publication, level of eviden-

ce, country, study duration, study design, and follow-up period) 

and patient characteristics (sample size, sex distribution, age ran-

ge, Fitzpatrick skin type, pathological scar type, anatomical site, 

and etiology). Intervention details were also documented, in-

cluding type of fractional laser, type of IPL parameters, number 

of treatment sessions, energy settings, pulse duration, and any 

adjunctive treatment protocols. Outcomes were measured using 

standardized scar scoring tools such as POSAS, MSS, and VSS. 

Complications and both physician- and patient-reported adver-

se events were also noted. The level of evidence for each study 

was assessed according to Oxford Centre for Evidence-Based 

Medicine criteria.

Quality Assessment

Studies were systematically assessed using tools appro-

priate to each study design. Three independent reviewers asses-

sed study quality using the Cochrane Risk of Bias 2 (RoB 2) 

tool for randomized controlled trials (RCTs) and the Joanna 

Briggs Institute (JBI) checklist for case series and cohort stu-

dies. Disagreements were resolved through discussion to achieve 

consensus.

RESULTS
Search Results

The literature search was limited to English-language 

publications and over a 15-year period. Database-specific key-

words, along with the corresponding search results, are presented 

in table 1. The study selection process is depicted in figure 1.
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Included Studies

The initial search yielded 523 records. After removal of 

duplicates, 496 studies underwent title and abstract screening. Six 

were assessed for full-text eligibility. Two studies were excluded 

due to a lack of relevant outcome and population data, leaving 

4 studies from the database search for inclusion. One additional 

eligible retrospective comparative study was identified through 

manual searching, resulting in a total of 5 studies. The studies 

included in this review consisted of 3 RCTs, 1 retrospective 

cohort study, and 1 case series. Due to heterogeneity in study 

design and outcome measures, no meta-analysis was performed; 

instead, a qualitative synthesis was conducted.

Table 1. Database-specific keywords and number of records retrieved.
Database Keywords Hits

PubMed
("intense light therapy" OR "IPL") AND ("laser therapy") 

AND ("scar" OR "hypertrophic scar" OR "keloid")
 6

ProQuest
("intense light therapy" OR "IPL") AND ("laser therapy") 

AND ("scar" OR "hypertrophic scar" OR "keloid")
437

Scopus
("intense light therapy" OR "IPL") AND ("laser therapy") 

AND ("scar" OR "hypertrophic scar" OR "keloid")
71

Cochrane
("intense light therapy" OR "IPL") AND ("laser therapy") 

AND ("scar" OR "hypertrophic scar" OR "keloid")
 9

Figure 1: PRISMA 2020 flow diagram for study selection. Flow of information through the phases of the systematic review of 
intense pulsed light (IPL) combined with fractional laser therapy (FLT) for pathological scars. Records were identified from 
4 electronic databases (PubMed, Scopus, ProQuest, and Cochrane Library) up to December 2025. After removal of duplicate 
records (n = 27), 496 records were screened by title and abstract. Seven full-text reports were sought for retrieval; 1 could 
not be retrieved. Six full-text articles were assessed for eligibility, of which 2 were excluded due to different PICO criteria. 
One additional eligible study was identified through hand searching, resulting in a total of 5 included studies.
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Participants

A total of 288 patients were included across the studies, 

which were conducted in the United States, China, South Ko-

rea, and Australia. Participant ages ranged from 16 to 65 years, 

and follow-up intervals ranged from 6 weeks to 12 months. The 

studies primarily included pathological scars (hypertrophic and 

postoperative scars). One study evaluated early post-traumatic 

facial wounds following cosmetic suturing, focusing on preven-

ting hypertrophic scarring. Fitzpatrick skin types I–IV were most 

prevalent, with few studies involving individuals with darker skin 

type (III–IV). Scar locations varied, including the face, neck, trunk, 

extremities, and limbs. Etiologies included burns (flame, scald, hot 

oil, contact, flash burns), surgery, and trauma. An in-depth descrip-

tion of participant characteristics can be found in table 2.

 

Outcomes: Scar Assessment and Aesthetic Outcome

Scar outcomes were assessed using standardized instru-

ments such as POSAS, MSS, and VSS. Across all studies, com-

bination therapy with IPL and FLT consistently outperformed 

monotherapy. In a study by Dahm et al.,
11

 a single treatment pass 

of combined IPL and CO₂ laser significantly improved POSAS 

scores, with a mean reduction of 1.93 for the overall score (p < 

0.0001), and significant improvements in color (–1.97), thickness 

(–2.10), and stiffness (–2.47), among others. Daoud et al.
12 

fou-

nd a statistically significant (p < 0.001) greater improvement in 

scar color (–2.21) and texture (–1.97) in the combination group 

compared with CO₂ laser alone.

Kim et al.10 reported that early intervention with IPL and 

Er:YAG laser significantly lowered POSAS scores at week 8 (p 

= 0.001) and week 20 (p = 0.012) compared with Er:YAG mo-

notherapy. In a retrospective cohort study by Dai et al.,13 early 

preventive treatment with IPL combined with fractional erbium 

laser resulted in significantly lower VSS scores for color, thickness, 

vascularity, pliability, and overall score at 12 months compared 

with conventional therapy (p < 0.05). Finally, Zhang et al.4 repor-

ted significantly better outcomes in color, pruritus, thickness, and 

irregularity in the CO₂+IPL group (p < 0.01), and 100% patient 

satisfaction versus 84% in the IPL-only group. Table 3 presents 

additional information on interventions and outcomes.

Outcomes: Adverse Effects

Adverse events were generally mild and self-limited. The 

most common adverse events were transient erythema, edema, 

and discomfort, resolving within days. Dahm et al.
11 

reported 2 

minor infections requiring oral antibiotics, while Daoud et al.
12 

observed no adverse events. Kim et al.
10 

reported no complica-

tions, and Zhang et al.
4 
found no significant difference in adver-

se event rates between combination and monotherapy groups. 

Dai et al.
13

 reported 3 complications in the combination group, 

2 cases of transient blistering and 1 case of temporary pigmenta-

Table 2. Study characteristics and participant demographics.

Author 

(Year)
LoE

Study 

Interval
Country

Study 

Design

Fol-

low-up

Population

Subject

[n 

(M/F)]

Age Scar Site
Etiology 

[n (%)]

Fitzpat-

rick

Skin Type

Daoud et al. 

(2019)
12

1b
Not 

mentioned

United 

States
RCT

6 

months
19

Range: 

18-60

Hypertro-

phic scar
N/A N/A I-IV

Kim et al. 

(2021)
10

1b

September 

2019 – June 

2020

South 

Korea
RCT

3 

months
17 (16/1)

Mean: 

62.13 

(11.00)

Postopera-

tive scars
N/A N/A III-IV

Zhang et 

al. (2023)
4

1b

August 2017 

- January 

2021

China RCT
3 

months

101 

(43/58)

Range: 

16-52

Hypertro-

phic scars

Face (30.7%)

Neck (11.9%)

Trunk 

(19.8%)

Extremities 

(37.6%)

Burns (57.4%)

Surgery 

(34.7%)

Trauma (7.9%)

II-IV

Dahm et al. 

(2023)
11

4
Not 

mentioned
Australia

Obser-

vational 

studies 

(case 

series)

6 weeks
31 

(19/12)

Mean: 

40.7 (13.1)

Hypertro-

phic scar

Arm (47%)

Leg (19%)

Head and 

neck (19%)

Trunk (14%)

Burns:

Flame (58%)

Water scald 

(16%)

Hot oil (13%)

Contact (3%)

Flash (10%)

I-IV

Dai et al. 

(2025)
13

2b

January 2019 

– December 

2021

China

Retro-

spective 

compara-

tive study

12 

months

120 

(48/72)

Range: 

12-65

Post-

traumatic

scars after 

emergency 

cosmetic 

suturing

Face (100%)
Trauma 

(100%)

Not 

mentioned
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tion, all of which resolved without long-term sequelae.
 
Overall, 

combination therapy was well tolerated and demonstrated a fa-

vorable safety profile.

Risk of Bias

Study quality was assessed using design-appropriate cri-

tical appraisal tools. Three RCTs were evaluated using the Co-

chrane RoB-2 tool. All RCTs (Daoud et al.,
12

 Kim et al.,
10

 and 

Zhang et al.
4
) demonstrated low risk of bias across most do-

Table 3. Interventions, treatment parameters, and clinical outcomes of included studies on pathological scars treated 
with IPL combined with fractional laser therapy

Author 

(Year)
Groups Intervention Outcomes Adverse Effect

 Daoud et al. 

(2019)
12

Group 1: 

Control 

Group 2: CO2 

alone 

Group 3: CO2 

+ IPL

4 sessions

IPL: 15 × 35 mm footprint, settings 

varied based on scar

CO2: 15–20 mJ, 10% Density, 200–300 

Hz, 120 μm spot (Lumenis UltraPulse 

Encore™, Yokneam, Israel)

Group 3 demonstrated the highest average improve-

ment in 4 of the 5 MSS categories (P < 0.001), with 

color being the most prominent

Group 3 demonstrated greatest improvement in the 

POSAS scale

Patient satisfaction rate was 

significantly higher in the 

combined CO2-IPL therapy 

group compared with the 

IPL monotherapy group (p 

< 0.05).

Kim et al. 

(2021)
10

Group 1: 

Control

Group 2: Er:YAG 

alone

Group 3: Er:YAG 

+ IPL

IPL: 555–950 nm [VL] filter; double 

pulse; pulse width, 2.5 ms; delay time, 10 

ms; energy density, 12.5 J/cm2

Er:YAG: long pulse mode, 1500 J, 15% 

density, 4 Hz, 6 mm spot

At week 8, group 3 had better POSAS scores than 

group 2 (p = 0.001) and group 1 (p = 0.000)

Group 3 had consistent improvement in VSS scores at 

week 8 (p = 0.005) and week 20 (p = 0.02) com-

pared with week 4, while other sites showed no such 

improvement

Group 3 showed a significantly lower melanin index 

value compared to Er:YAG at week 8 (32.46 [8.25] vs. 

40.69 [6.26], p = 0.023)

Zhang et al. 

(2023)
4

Group 1: IPL

Group 2: CO2 

+ IPL

3 sessions (interval 10-14 weeks) IPL: 

λ = 500–600 nm, spot size = 3 cm2, 

fluence = 6–8 J/cm2, pulse width = 12 

ms, 2 passes

CO2: 17.5–25 mJ/cm2 for one pass at a 

density of 5%

Group 2 reported significantly lower total POSAS 

scores (38.58 [4.71]) compared with the IPL group 

(44.04 [5.07]) (p < 0.0001)

For PSAS, improvements in pruritus, color, stiffness, 

thickness, and irregularity were significantly greater in 

group 2 than group 1 (p < 0.01), except for pain (p = 

0.4205)

In the OSAS, significant differences were observed 

in vascularization, pigmentation, thickness, relief, and 

pliability after CO2-IPL treatment compared with IPL 

(p < 0.01)

Not 

mentioned

No severe were 

observed during 

the application of 

CO2 and IPL

Not 

mentioned

adverse events 

Mild erythema 

may occur for 

about 3 days after 

CO2-IPL therapy, 

and post-inflam-

matory hyper-

pigmentation was 

uncommonº

Dahm et al. 

(2023)
11

Group 1: CO2

Group 2: IPL

Group 3: CO2 

+ IPL

1 session 

IPL: VL 555 nm

CO2: spot size 0.15 mm, pulse = 0.02-3 

ms, energy 2-94.7 mJ, fractional density 

= 3%-40%

Statistically significant difference in mean POSAS score 

was observed for both the CO2 monotherapy (2.45, 

p = 0.0007), and combined IPL and CO2 (1.84, p < 

0.001) groups, while the difference in mean scores in 

the IPL monotherapy group was not significant (0.56, 

p = 0.3485)

Infection (2%)

Dai et al. 

(2025)
13

Group 1: 

Control 

Group 2: IPL + 

Erbium laser

3-5 sessions (once a month) 

IPL: 500 to 600 nm, pulse width of 12 

to 15 ms, spot diameter of 3 cm2, and 

energy output of 8.5 to 12 J/cm2

Erbium: wavelength of 2940 nm, energy 

parameters of 800 to 1200 mJ/cm2, and 

repeat scanning 

performed 2 to 4 times

Group 2 showed significantly lower VSS scores for 

color, thickness, vascularity, pliability, and overall score 

compared with control at 12 months (P < 0.05).

2 cases of skin blisters (3,3%) 

and 1 case of pigmentation 

(1,6%) in Group 2. 

No immediate skin lesions, 

depigmentation, infections, 

ulcers, or other adverse reac-

tions were reported.

IPL: intense pulsed light
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mains, particularly in randomization, intervention delivery, and 

outcome measurement. -	 However, each study raised concerns 

regarding selective reporting due to unclear pre-specified analy-

sis plans or lack of trial registration, which may introduce repor-

ting bias (Table 4). Nevertheless, outcome assessments were lar-

gely blinded and used validated scar assessment scales, supporting 

the reliability of their findings.

The case series by Dahm et al.
11

 was assessed using the JBI 

checklist and met most criteria, including clear inclusion criteria, 

standardized outcome measures, valid condition identification, 

and appropriate statistical analysis. -	 However, it remained un-

clear whether participants were included consecutively, which 

may introduce selection bias (Table 5). The retrospective cohort 

study by Dai et al.
13

 was assessed using the JBI Critical Apprai-

sal Checklist for Cohort Studies. The study was judged to have 

moderate risk of bias, primarily due to non-random allocation, 

limited reporting of potential confounders, and absence of mul-

tivariable adjustment. However, outcome assessment used stan-

dardized scar scores with an adequate 12-month follow-up pe-

riod (Table 6). Overall, the studies included were of moderate to 

high quality, supporting the validity of the synthesized findings.

DISCUSSION
Wound healing is a dynamic biological process that pro-

gresses through overlapping phases: inflammation, proliferation, 

and remodeling. Effective healing involves tightly regulated pro- 

and anti-inflammatory signaling, fibroblast proliferation, and 

extracellular matrix (ECM) remodeling. Dysregulation at any 

stage, most critically in the remodeling phase, can lead to patho-

logical scarring, characterized by abnormal collagen deposition 

and persistent fibroblast activity.
14,15

Hypertrophic scars and keloids are pathological scars 

characterized by fibrotic tissue overgrowth, although they vary 

in extent and histological features. Hypertrophic scars remain 

confined to the primary lesion site and may regress spontaneou-

sly, while keloids, which extend beyond wound boundaries, are 

permanent and symptomatic. Globally, over 100 million new 

scars are estimated to form annually, with approximately 11 

million progressing to keloids. Their etiology is multifactorial, 

including chronic inflammation, dysregulated transforming gro-

wth factor-β (TGF-β) signaling, mechanical tension, hypoxia, 

and genetic predisposition.
14–16

Current management strategies include surgical excision, 

intralesional corticosteroid injection, silicone therapy, pressure 

garments, cryotherapy, and laser therapy. However, traditional 

Table 4: Risk of bias assessment of randomized controlled trials using the Cochrane RoB 2 tool.
Author (Year) Randomization 

process

Deviations from 

intended interven-

tions

Classification of 

interventions

Missing data Outcome mea-

surement

Selective 

reporting

Daoud et al. (2019)
12

Low risk Low risk Low risk Low risk Low risk Some concerns

Kim et al. (2021)
10

Low risk Low risk Low risk Low risk Low risk Some concerns

Zhang et al. (2023)
4

Low risk Low risk Low risk Low risk Low risk Some concerns

Table 5. Critical appraisal of the case series study using the JBI checklist.

Question
Dahm et al. 

(2023)
11

Were there clear criteria for inclusion in the case series? Yes

Was the condition measured in a standard, reliable way for all participants included in the case series? Yes

Were valid methods used for identification of the condition for all participants included in the case series? Yes

Did the case series have consecutive inclusion of participants? Unclear

Did the case series have complete inclusion of participants? Yes

Was there clear reporting of the demographics of the participants in the study? Yes

Was there clear reporting of the clinical information of the participants? Yes

Were the outcomes or follow-up results of cases clearly reported? Yes

Was there clear reporting of the presenting site(s)/clinic(s) demographic information? Yes

Was statistical analysis appropriate? Yes
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treatments often yield incomplete responses and have high re-

currence rates, particularly in keloids, which have post-excision 

recurrence rates of up to 70%. These limitations have spurred 

exploration of combination therapies that target multiple pa-

thways involved in scar formation.
14,17,18

 One promising break-

through is the use of IPL in combination with FLT. IPL targets 

vascular and pigmentary components through selective photo-

thermolysis, while FLT induces dermal remodeling and stimu-

lates neocollagenesis via microthermal injury. Their synergistic 

mechanism aligns with the multifactorial nature of pathological 

scar formation, offering a more comprehensive, minimally inva-

sive, and well-tolerated therapeutic approach.
4,9,19

IPL is a nonlaser technology that generates high-inten-

sity, polychromatic light across a broad wavelength (typically 

500–1200 nm). Its mechanism of operation is based on selective 

photothermolysis, whereby targeted chromophores in the body, 

primarily hemoglobin and melanin, absorb specific wavelengths, 

generating controlled thermal damage. For scars, IPL selectively 

targets hemoglobin to induce coagulation in the neovasculature, 

reducing vascularity and erythema in hypertrophic scars. Addi-

tionally, thermal effects can limit oxygen availability to hyper-

proliferative fibroblasts, indirectly reducing collagen synthesis 

and promoting remodeling.
9,12

In addition to vascular effects, IPL influences dyschromia 

by targeting melanin, thereby reducing the hyperpigmentation 

often found in hypertrophic scars. IPL also weakly induces der-

mal remodeling by causing low-level thermal damage, promo-

ting matrix metalloproteinase (MMP) expression while inhibi-

ting TGF-β1, a key profibrotic cytokine. Clinically, IPL has been 

shown to reduce scar thickness, erythema, and stiffness with low 

downtime and a good safety profile.
4,9,12

FLT, particularly ablative fractional CO₂ lasers, delivers 

energy in a pixelated pattern, creating microthermal zones 

(MTZs) that penetrate the epidermis and the dermis. The con-

trolled injury to the dermis stimulates an exaggerated healing 

process in the wound that includes upregulation of MMPs (eg, 

MMP-1 and MMP-9), dissolution of disorganized collagens, and 

deposition of new, organized collagens.
20,21

The fractional approach offers rapid re-epithelialization 

while preserving surrounding untreated tissue, attaining an im-

proved safety-efficacy balance. Histologically, FLT reduces der-

mal fibrosis; normalizes the distorted architecture of the hyper-

trophic scar, flattening it; and improves pliability, vascularity, and 

pigmentation through ECM remodeling and regularization of 

fibroblast phenotype. FLT may also control inflammatory cy-

tokines and suppress TGF-β1 signaling, limiting collagen over-

production in scar pathogenesis. Clinically, multiple studies and 

meta-analyses confirm major improvements in VSS and POSAS 

scores following FLT, especially in thickness, pliability, and pig-

mentation.
19–21

IPL and FLT are effective as monotherapies, but their 

combination offers synergistic benefits by addressing different 

pathophysiological aspects of scar formation. IPL primarily tar-

gets vascularity and pigmentation, contributing to early modu-

lation of the inflammatory response and reduction of erythema 

and hyperpigmentation. Meanwhile, FLT helps deep dermal re-

modeling, targeting scar thickness, collagen disorganization, and 

textural irregularities.
4,10,12,19

The complementary use of IPL and FLT has demonstra-

ted enhanced efficacy in scar management by targeting multiple 

pathological features. In the study by Dahm et al., combined 

CO₂ and IPL therapy significantly improved scar parameters, in-

cluding pain, pruritus, color, stiffness, and thickness, with notable 

improvements across all POSAS domains after a single session. 

Importantly, the treatment was well-tolerated, with no major 

adverse effects reported and only minor, self-limited infections 

in 2 cases.
11 

Similarly, Daoud et al. found that combination IPL 

and fractional CO₂ laser resulted in superior improvement in 

Table 6: Critical appraisal of the retrospective cohort study using the JBI checklist.

Question Dai et al. (2025)13

Were the two groups similar and recruited from the same population? Unclear

Were the exposures measured similarly to assign people to both exposed and unexposed groups? Yes

Was the exposure measured in a valid and reliable way? Yes

Were confounding factors identified? Unclear

Were strategies to deal with confounding factors stated? No

Were the participants free of the outcome at the start of the study (or at the moment of exposure)? Yes

Were the outcomes measured in a valid and reliable way? Yes

Was the follow-up time reported and sufficient to be long enough for outcomes to occur? Yes

Was follow up complete, and if not, were the reasons for loss to follow up described and explored? Unclear

Were strategies to address incomplete follow up utilized? Unclear

Was appropriate statistical analysis used? Yes
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scar texture and color compared with CO₂ laser alone, and no 

adverse events were reported during the study, supporting the 

safety of the combined modality.
12 

In a split wound trial by Kim 

et al., early combined IPL and Er:YAG laser treatment provi-

ded significantly better scar prevention than Er:YAG alone or 

control, and was well-tolerated throughout follow-up, with no 

serious adverse events observed.
10 

Zhang et al. reported that 

the combination of CO₂ fractional laser and narrowband IPL 

significantly improved pruritus, color, stiffness, and irregularity 

compared with IPL alone, with 100% patient satisfaction in 

the combination group and no reports of severe complications, 

indicating a favorable safety profile.
4 

Consistent with these in-

terventional trials, Dai et al. demonstrated that early preventi-

ve treatment with IPL combined with fractional erbium laser 

resulted in significantly lower VSS scores for color, thickness, 

vascularity, pliability, and overall score at 12 months compared 

with conventional anti-scar therapy alone, suggesting that the 

benefits of combination therapy extend beyond established scars 

to the prevention of hypertrophic scar formation.
13 

Collectively, 

these findings suggest that combining IPL and fractional lasers 

offers synergistic benefits in scar improvement while but also 

maintaining a minimal and acceptable safety profile, making it a 

safe and comprehensive therapeutic strategy for pathological scar 

management. This multimodal approach is in line with current 

concepts of algorithmic scar therapy, in which vascular-targeting 

treatments such as IPL are initiated early, followed by structural 

remodeling with FLT. Such integrative strategies allow for indi-

vidualized, comprehensive treatment plans with superior cosme-

tic and functional outcomes. 

Strengths and Limitations

This systematic review has several strengths. First, it was 

conducted in accordance with PRISMA guidelines and prere-

gistered in the PROSPERO database, supporting methodologi-

cal rigor and transparent reporting. The studies included spanned 

multiple countries as well as diverse pathological scar types, such 

as postoperative and hypertrophic scars, enhancing the gene-

ralizability of the findings. Many studies employed established 

outcome instruments such as POSAS, MSS, and VSS, allowing 

treatment efficacy to be assessed in a consistent and objective 

manner. Combination therapy with IPL and FLT demonstrated 

statistically significant decreases in scar prominence in all studies 

in terms of color, thickness, and stiffness, while maintaining a 

positive safety profile. Low-level, self-limited adverse events such 

as transient erythema and mild stinging were recorded, as were 

high levels of patient satisfaction. In addition, the inclusion of an 

early preventive cohort to assess combination IPL and fractional 

laser in a post-traumatic setting suggests that the benefits of this 

approach may extend beyond the management of established 

pathological scars to the prevention of hypertrophic scar forma-

tion, thereby broadening its potential clinical application across 

the scar continuum.

Despite these strengths, several limitations should be no-

ted. Only 5 studies were included, involving a total of 288 pa-

tients, most with small sample sizes and short follow-up periods 

(≤6 months in most studies, with only one providing 12-month 

data), limiting the assessment of long-term outcomes. There was 

also heterogeneity in treatment parameters, including energy le-

vels, number of sessions, and device types, which limit reprodu-

cibility and comparability. Three RCTs were included, but none 

had preregistered protocols or fully implemented blinding, whi-

ch may be a source of bias. Moreover, direct head-to-head com-

parisons between combination IPL-FLT and standard non-laser 

therapies such as intralesional corticosteroids, pressure garments, 

and silicone sheeting, are lacking. Finally, none of the studies in-

cluded in this review systematically evaluated cost-effectiveness, 

resource utilization, or workflow integration, which are critical 

for the widespread adoption of combined IPL-FLT therapy. Fu-

ture studies should incorporate economic evaluations, include 

patients with a broader range of skin phototypes, and use stan-

dardized treatment protocols and outcome measures to streng-

then the evidence base. 

CONCLUSIONS
The combination of IPL and FLT is a promising approa-

ch in scar management. By targeting both vascular and structural 

components, this dual-modality therapy provides benefits in scar 

texture, color, thickness, and patient satisfaction. The evidence 

suggests combination therapy has a favorable safety profile with 

minimal adverse events. Based on these findings, IPL combined 

with FLT may represent a safe, effective, and minimally invasive 

therapy for managing of pathological scars. Additional large-sca-

le, long-term studies are required to standardize treatment pro-

tocols and confirm clinical efficacy. l
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