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Abstract: Background: Acne vulgaris is a common chronic inflammatory disorder driven by sebaceous hyperactivity, follicular hy-
perkeratinization, Cutibacterium acnes proliferation, and inflammation. Although topical and systemic agents remain standard therapy,
their use is often limited by irritation, antimicrobial resistance, teratogenicity, systemic adverse effects, and poor adherence. These
limitations have increased interest in laser and light-based therapies as targeted, nonpharmacologic alternatives or adjuncts capable of
addressingmultiple pathogenic pathways. Methods: This update and critical review used structured evidencemapping of peer-reviewed
publications indexed in MEDLINE, PubMed, and Ovid from 2024 to 2026. Eligible studies included randomized controlled trials, split-
face trials, cohort studies, case series, systematic reviews, meta-analyses, and expert reviews evaluating lasers, light-based devices, and
photodynamic therapy for active acne. Forty-two publications were included and appraised according to Oxford Centre for Evidence-
Based Medicine levels to assess efficacy, safety, tolerability, and emerging treatment paradigms. Results: Recent evidence shows a
transition from broad phototherapy toward mechanism-based energy devices. Sebum-selective 1726 nm lasers demonstrated promising
efficacy, acceptable safety across diverse skin phototypes, and potential durability through selective sebaceous gland photothermoly-
sis. Vascular lasers, including 577–589 nm and 585 nm systems, consistently improved inflammatory lesions and post-inflammatory
erythema. Various 1064 nm Nd:YAG platforms showed benefit for inflammatory acne, deeper lesions, and early scar prevention. Solid-
state dual-wavelength lasers and optimized photodynamic therapy protocols further enhanced lesion reduction, while newer cooling
systems and software-assisted temperature monitoring improved procedural precision and reduced pain or pigmentary risk. Evidence
from meta-analyses also supported selected combination use with isotretinoin, challenging older safety concerns. Conclusions: Laser
and light-based therapies are evolving into important adjunctive and, in selected patients, alternative treatments for acne vulgaris. The
strongest advances involve sebaceous targeting, vascular modulation, and safer treatment delivery across skin types. However, hetero-
geneity in parameters, cost, and limited long-term relapse data still restrict universal standardization. Future multicenter trials should
define optimal protocols, clarify durability, and refine combination strategies to maximize efficacy, safety, and accessibility for broader
adoption across routine dermatologic practice in coming years.
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1. Introduction

Acne vulgaris is a ubiquitous, chronic inflammatory disorder of the pilosebaceous unit that affects a significant pro-
portion of the adolescent and adult populations worldwide [1]. The pathogenesis of acne is complex and multifactorial,
conventionally attributed to four primary interactive pathways: androgen-mediated stimulation of sebaceous gland hy-
perplasia and excessive sebum production, abnormal follicular desquamation leading to comedogenesis, colonization and
proliferation of Cutibacterium acnes within the follicle, and the subsequent release of pro-inflammatory mediators trig-
gering local tissue inflammation [2]. Traditional management strategies encompass a spectrum of topical agents, such as
retinoids, benzoyl peroxide, and antibiotics, as well as systemic therapies including oral isotretinoin, hormonal agents, and
oral antibiotics [3]. Although these conventional therapies demonstrate established clinical efficacy, their widespread use
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is frequently compromised by formidable clinical challenges, including localized skin irritation, emerging antimicrobial
resistance, and severe systemic adverse effects, most notably the teratogenicity and psychiatric concerns associated with
oral isotretinoin [4].

In response to this clinical imperative, the integration of physical therapies, specifically laser and light-based en-
ergy devices, has revolutionized the dermatological armamentarium for managing inflammatory and non-inflammatory
acne [5]. Early phototherapy targeted the endogenous porphyrins produced by C. acnes, utilizing blue and red light to
induce oxidative stress and bacterial photoinactivation [6]. However, advancements in selective photothermolysis have
catalyzed the development of sophisticated laser systems designed to precisely target the anatomical and physiological
substrates of acne pathogenesis without inflicting collateral damage to the surrounding epidermis [7]. The fundamental
mechanism underlying modern laser interventions involves the modulation of the sebaceous gland microecosystem, either
through direct thermal destruction or temporary functional suppression, alongside the attenuation of the vascular and in-
flammatory components intrinsic to acne lesions [8]. Vascular lasers, such as the pulsed dye laser (PDL) and potassium
titanyl phosphate (KTP) laser, primarily target hemoglobin, effectively reducing erythema, accelerating the resolution of
active inflammatory papules, and simultaneously mitigating the risk of post-inflammatory erythema [9].

The contemporary landscape of laser therapy for acne vulgaris is characterized by an increasing diversity of available
modalities and a deeper understanding of their optimal clinical applications [10]. Devices such as the 1064 nm neodymium-
doped yttrium aluminum garnet (Nd:YAG) laser, both in long-pulsed and Q-switched configurations, have demonstrated
profound dermal penetrance, exerting thermal effects that modulate sebaceous gland function and stimulate neocollagene-
sis, thereby aiding in simultaneous scar prevention [11]. Furthermore, the introduction of novel wavelengths, such as the
1726 nm laser, capitalizes on the specific absorption peak of human sebum, representing a paradigm shift toward targeted,
non-pharmacological sebosuppression [12].

Despite these technological strides, the clinical application of laser therapy in acne management requires meticu-
lous consideration of patient-specific variables, most notably skin phototype, to circumvent adverse events such as post-
inflammatory hyperpigmentation (PIH) and blistering, particularly in patients with skin of color [13]. The lack of stan-
dardized protocols, variations in laser parameters across studies, and inconsistencies in assessing long-term relapse rates
continue to pose challenges to the universal adoption of these devices [5]. Furthermore, evaluating the cost-effectiveness
and accessibility of laser treatments compared to traditional pharmacotherapy remains a critical component of clinical
decision-making. Given the rapid proliferation of new energy-based devices and the continuous publication of clinical
trials, there is a distinct need to systematically synthesize the latest evidence to guide dermatologic practice. Therefore,
this article provides an update and critical review of the recent literature, focusing on the efficacy, safety, and evolving
paradigms of laser therapy for the treatment of acne vulgaris.

2. Methods

To provide a contemporary synthesis of laser applications for acne vulgaris, an evaluation of peer-reviewed literature
indexed in MEDLINE, PubMed, and Ovid databases was undertaken, specifically targeting publications from the years
2024 to 2026. The scope of inclusion encompassed randomized controlled trials (RCTs), prospective and retrospective
cohort studies, case series, comprehensive systematic reviews, meta-analyses, and expert consensus reports evaluating the
utilization of lasers, light-based devices, and photodynamic therapy in treating active acne.

A total of 42 eligible publications were identified and included in this analysis. Each study was rigorously assessed
and assigned an evidence level according to the Oxford Centre for Evidence-Based Medicine (CEBM) Levels of Evidence
(March 2009) [14].

3. Result

Ren et al. [15] a broad conceptual framework in their narrative review for contemporary phototherapy in acne vulgaris,
organizing the literature around three clinically relevant domains: reduction of sebum activity, suppression of inflamma-
tion, and prevention or improvement of acne scarring. The paper is valuable because it treats laser therapy not as a single
intervention but as a family of modality-specific approaches with distinct biologic targets. It emphasizes tailoring wave-
length choice to lesion type and treatment goals, and it places modern sebum-selective systems within the larger evolution
of acne care toward mechanism-based procedural therapy rather than purely empirical energy delivery (Level 5).

Jafarzadeh et al. [16] synthesized evidence on vascular lasers for active inflammatory acne and is important because it
evaluates a treatment strategy aimed at the inflammatory vascular milieu rather than comedolysis alone in their systematic
review. Across the included literature, the authors conclude that vascular devices can shorten lesion persistence, improve
papules and pustules, and help address residual erythema that often troubles patients even after inflammation subsides. The
review also highlights that outcomes depend on repeated treatments and careful parameter selection. Its main contribution
is to position vascular lasers as rational tools for inflammatory phenotypes, although protocol heterogeneity remains a
major limitation of the evidence base (Level 1a).
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Huerth et al. [17] discusses established and emerging laser treatments across diverse skin types and is especially
useful for its emphasis on practical dermatologic decision-making in skin of color in the clinical review. Rather than
presenting efficacy in isolation, the paper frames device selection around pigment risk, epidermal protection, and the
trade-off between therapeutic intensity and dyschromia. Longer wavelengths, conservative fluence selection, and strong
cooling strategies are presented as central safety principles. The article therefore contributes not only a summary of
available technologies but also a clinically relevant interpretation of how acne laser therapy must be adapted when treating
Fitzpatrick IV-VI patients (Level 5).

Ishii et al. [18] surveys light- and laser-based therapy for acne vulgaris in a way that is directly applicable to office
practice in the clinical review. Its value lies in integrating different modalities into a patient-selection framework rather
than simply listing wavelengths. The authors discuss when procedural therapy is most relevant, such as medication in-
tolerance, incomplete response to standard care, concern about systemic toxicities, or early scar formation. They also
distinguish between modalities that primarily reduce microbial load, those that target inflammation, and those that influ-
ence sebaceous activity. In doing so, the article helps define where energy-based therapies fit within contemporary acne
algorithms (Level 5).

Pour Mohammad et al. [19] evaluates modern procedural therapies for both inflammatory and non-inflammatory
acne, with particular attention to safety, tolerability, and relapse in their systematic review. The paper is valuable because
it moves beyond short-term lesion reduction and addresses durability, which is a central issue in energy-based acne man-
agement. The synthesis suggests that treatments providing only transient antibacterial or anti-inflammatory effects may
not sustain remission as reliably as modalities capable of deeper structural or functional sebaceous gland alteration. The
review also underscores that the apparent success of many devices is difficult to compare directly because of heterogeneity
in endpoints, follow-up duration, and concomitant therapies (Level 1a).

Xu et al. [20] focuses on the sebaceous gland microenvironment and explains why light- and laser-based therapies
may exert effects beyond immediate lesion clearance in their mechanistic review. The article discusses how thermal and
photobiologic interventions can alter sebum composition, local microbial ecology, and inflammatory signaling within the
pilosebaceous unit. By framing acne treatment around microecosystem modification, the review helps interpret why some
modalities show delayed but durable benefit, whereas others provide early but temporary improvement. Although not
a clinical trial, the paper contributes meaningful biologic context for understanding differences among wavelengths and
supports the concept that sebaceous targeting is central to longer-term disease control (Level 5).

Jean-Pierre et al. [21] surveys emerging laser and light-based therapies in acne and captures the transitional moment
when acne lasers moved from adjunctive options toward more targeted, mechanism-driven interventions in their narrative
review. The authors emphasize the growing distinction between older broad-spectrum light approaches and newer devices
designed to selectively address sebaceous glands, vascular change, or scar risk. The review is helpful because it synthesizes
the conceptual shift in the field rather than focusing narrowly on one wavelength. It also underscores that procedural acne
therapy should be judged by selectivity, tolerability, and integration with standard care rather than by immediate lesion
reduction alone (Level 5).

Jaalouk et al. [22] examined the effect of energy-based devices on sebum in acne vulgaris and is particularly important
because it centers on one of acne’s core pathogenic drivers in their systematic review. Instead of treating all light-based
interventions as equivalent, the paper asks which technologies can produce measurable and potentially durable changes in
sebum output. The findings support the idea that only selected device categories, especially those with deeper sebaceous
targeting, meaningfully reduce sebum excretion. That distinction is clinically valuable because it explains why some
modalities produce short-lived improvement while others may be more promising for sustained control in oil-driven acne
phenotypes (Level 1a).

Akuffo-Addo et al. [23] examines visible light in acne treatment and provides an accessible overview of blue, red,
and related light exposures in their review. Its main contribution is to clarify both the appeal and the limitations of visible
light strategies. These methods are attractive because they are generally noninvasive, low-cost, and well tolerated, but the
review emphasizes that their biologic effect is often modest and maintenance-dependent, particularly when compared with
deeper or more selective laser systems. The article is thus helpful in defining where visible light fits clinically: as a useful
adjunct or lower-intensity option, but usually not as a definitive solution for more severe, sebaceous, or scarring-prone
acne (Level 5).

Pulumati et al. [24] focuses on selective photothermolysis of sebaceous glands and is foundational for understand-
ing why certain wavelengths have become central to procedural acne research in their review. By linking wavelength
selection to lipid absorption and glandular anatomy, the authors explain the physical rationale for mid-infrared and related
systems, including 1450 nm, 1726 nm, and 1927 nm platforms. The paper’s importance lies in translating laser physics
into acne-specific therapeutic logic. Rather than viewing energy delivery generically, it frames acne treatment as preci-
sion targeting of the pilosebaceous unit, thereby offering a scientific basis for the current move toward selective sebaceous
photothermolysis (Level 5).
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Yuan et al. [25] evaluates topical, light-based, and complementary interventions for acne and provides a high-level
synthesis of a broad therapeutic landscape in their Cochrane systematic review. Its relevance to laser therapy lies in
the comparative perspective: light-based interventions are assessed not in isolation but alongside other commonly used
approaches. The review supports the view that phototherapy can add clinically useful benefit, especially as an adjunct
to standard care, while also highlighting uncertainty created by variable protocols and uneven trial quality. Because it
operates at the level of systematic review overviews, the article offers a valuable evidence map rather than device-specific
technical guidance (Level 1a).

Bakircioglu et al. [26] examined whether combining plasma shower treatment with a 585 nm Q-switched laser could
improve outcomes in mild-to-moderate acne vulgaris in their prospective clinical study. The report is notable for exploring
a sequential, multimodal approach rather than relying on a single device platform. The authors suggest that plasma-
based pretreatment may alter the superficial barrier or local tissue environment in a way that complements subsequent
vascular laser exposure. Clinically, the article supports the possibility that erythematous inflammatory acne may respond
particularly well to hybrid protocols, although the study design limits firm causal inference and broader generalization
(Level 2b).

Mahran et al. [27] compared low-level laser therapy with polarized light for active acne, providing a direct head-to-
head assessment of two noninvasive light-based modalities in this randomized controlled trial. The study is useful because
it moves beyond simple before-and-after reporting and instead tests relative efficacy under the same clinical framework.
According to the authors, low-level laser therapy achieved better improvement in key inflammatory outcomes and offered
a stronger effect on clinically meaningful lesion reduction. The trial also adds practical information about treatment
tolerability and the likely role of coherent light delivery in deeper dermal modulation, making it relevant for outpatient
acne protocols (Level 1b).

Diogo et al. [28] offers a mechanistic and translational review of antimicrobial blue light in acne, with particular
attention to photoinactivation of C. acnes through excitation of endogenous porphyrins and generation of reactive oxygen
species in the book chapter. Its main strength lies in clarifying why blue light is biologically appealing yet clinically
constrained. The chapter explains that antimicrobial effects are strongest in superficial disease and may be less sufficient
for deeper, nodulocystic or highly sebaceous acne phenotypes. As a result, the work supports blue light as a rational
component of combination regimens rather than a universal standalone solution for all severities of acne vulgaris (Level 5).

Mohammed et al. [29] evaluated a 577 nm Pro-Yellow laser for inflammatory acne and contributes to the growing
interest in vascular-targeted acne treatment in this randomized clinical trial. By focusing on a wavelength with strong
hemoglobin affinity, the study addresses the inflammatory and erythematous dimensions of the disease rather than seba-
ceous targeting alone. The authors report favorable improvement in inflammatory lesions and visible redness, suggesting
that yellow light platforms may be particularly useful when persistent erythema is a dominant concern. The study is
clinically interesting, although its quasi-randomized design and likely modest scale place it below the strongest level of
interventional evidence (Level 2b).

Maghsoodloo et al. [30] compared Q-switched and long-pulsed fractional 1064 nm Nd:YAG lasers for active facial
acne in their pilot, double-blind, randomized, controlled split-face trial. Its methodological strength is the within-patient
comparison, which reduces inter-individual variability in acne severity, skin behavior, and treatment response. The report
suggests that the two 1064 nm approaches may not be clinically interchangeable: longer-pulsed fractional delivery appears
more favorable for deeper inflammatory disease, whereas Q-switched treatment may confer advantages for more super-
ficial components and visible dyspigmentation. The study therefore helps refine modality selection within the Nd:YAG
category rather than treating 1064 nm systems as a uniform class (Level 1b).

Olugbade et al. [31] assessed a 650-microsecond 1064 nm Nd:YAG laser for acne vulgaris and is clinically rele-
vant because it evaluates a short-pulse format intended to balance efficacy, tolerability, and procedural convenience in
their retrospective study. The authors emphasize that the treatment can be delivered with limited need for anesthesia or
cumbersome adjunctive cooling, which may improve acceptability in routine practice. The findings suggest meaningful
reduction in inflammatory lesions together with good patient tolerance. However, the retrospective design means the re-
sults should be interpreted cautiously, especially because uncontrolled treatment settings may obscure the contribution of
prior therapies, maintenance regimens, or patient selection bias (Level 2b).

He et al. [32] compares isotretinoin combined with laser or light-based treatments against isotretinoin alone and ad-
dresses a clinically important historical concern regarding procedural safety during retinoid therapy in their meta-analysis.
The pooled evidence supports the view that combination treatment can accelerate acne improvement and may reduce re-
liance on higher cumulative isotretinoin exposure. Another important implication is that concurrent device use may help
manage inflammatory lesions and early scar change within the same treatment window. Although the included studies
likely vary by device type and timing, the review meaningfully challenges older contraindication paradigms and supports
more flexible integration of devices with systemic therapy (Level 1a).

Abdelwahab et al. [33] maps the most influential literature in laser treatment for acne and acne scars and therefore
provides a research-level rather than patient-level contribution in their bibliometric analysis. The article documents how
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attention has shifted over time from older ablative approaches toward more targeted, lower-downtime technologies, in-
cluding fractional systems and sebum-directed devices. It is especially useful for identifying the intellectual structure of
the field, the most productive countries and journals, and the themes that have driven citation impact. While it does not
test efficacy directly, the paper helps contextualize why current clinical research increasingly prioritizes selectivity, safety,
and scar prevention alongside acne control (Level 5).

Ginting et al. [34] addresses a dimension often neglected in procedural acne literature: cost-effectiveness and patient
satisfaction in their observational study. By comparing topical therapy alone, topical plus systemic therapy, and topical
plus laser treatment, the article broadens the discussion beyond lesion counts to the economics and lived experience of
care. The findings suggest that although laser-inclusive regimens require higher upfront expenditure, patients may perceive
greater value because of faster visible improvement, better satisfaction, or reduced dependence on prolonged medications.
The study is important for real-world practice, but conclusions are naturally limited by nonrandomized design and the
influence of local healthcare costs and patient expectations (Level 2b).

Boonpethkaew et al. [35] investigated a 589/1319 nm solid-state dual-wavelength laser combined with topical ben-
zoyl peroxide for inflammatory acne in their split-face randomized controlled trial. The trial is methodologically strong
because the split-face design allows internal comparison while the addition of benzoyl peroxide reflects common real-
world combination care. The dual wavelengths are intended to address more than one pathogenic axis, with vascular and
sebaceous effects acting alongside topical antimicrobial therapy. The authors report superior improvement in inflamma-
tory activity and sebum-related outcomes, supporting the concept that multi-target procedural regimens may outperform
single-mechanism interventions when inflammatory acne remains active despite standard topical measures (Level 1b).

Zyoud et al. [36] charts global research trends in lasers for acne treatment from year 1986 to 2022 in their biblio-
metric and visual analysis. Its contribution is to show how the field has matured from scattered reports on nonspecific
light exposure into a more organized body of work focused on photodynamic therapy, sebaceous targeting, and device
innovation. The article identifies leading countries, collaboration networks, and topical clusters, thereby clarifying where
scientific momentum has accumulated. Although bibliometric studies do not address clinical efficacy, this paper is use-
ful for understanding the rapid rise of interest in newer wavelengths such as 1726 nm and the expanding prominence of
translational procedural dermatology (Level 5).

Eltanany et al. [37] contrasted intralesional tranexamic acid with long-pulsed 1064 nm Nd:YAG laser treatment
for acne vulgaris in their split-face comparative study. The design is notable because it pits a procedural laser strategy
against a nonlaser injected anti-inflammatory option within the same patient, allowing more precise side-to-side clinical
assessment. The report suggests that both interventions may offer benefit, but the laser arm appears more effective for
structural inflammatory lesions, whereas tranexamic acid may be more helpful for visible redness or associated post-
inflammatory change. This study contributes to practical decision-making when clinicians must choose between vascular
modulation and broader dermal heating approaches (Level 1b).

Hong et al. [38] focuses on non-pharmacological therapeutic devices in acne management and situates laser systems
within a broader ecosystem of technology-based interventions in their review. A key strength is that it acknowledges acne
as a chronic disease often requiring combination strategies, including devices that target active inflammation, sebaceous
activity, dyschromia, and textural sequelae. The article is particularly useful for highlighting the convergence of laser
platforms with other procedural approaches such as radiofrequency. By taking this wider view, the review supports a more
individualized model of device selection based on acne phenotype, cosmetic goals, and tolerance of medications rather
than a one-device-fits-all paradigm (Level 5).

Mohamed et al. [39] compared a 577 nm diode laser with a 1064 nmNd:YAG laser for inflammatory acne vulgaris in
their split-face randomized study. Its value lies in directly contrasting two clinically plausible strategies: stronger vascular
selectivity versus deeper dermal penetration and broader sebaceous modulation. The study suggests that the 577 nm
device may produce earlier improvement in redness and superficial inflammatory lesions, while the 1064 nm platform
may be better suited for deeper papules or nodulocystic activity. Such findings are important because they reinforce that
wavelength choice should be based on lesion morphology and the dominant clinical problem rather than on a generic
category of “laser treatment” (Level 1b).

Ginting et al. [40] compared treatment effectiveness and recovery duration among topical, topical plus systemic, and
topical plus laser regimens.in their cohort analysis. The article is important because it frames acne management not only in
terms of response but also in terms of how quickly patients recover from an active and visible disease phase. The authors
suggest that adding laser treatment may shorten the time required to reach a cosmetically and psychologically meaningful
improvement, potentially reducing social burden and dissatisfaction. Because the study is observational, confounding can-
not be excluded; nevertheless, it contributes useful real-world evidence on the practical tempo of recovery under different
treatment pathways (Level 2b).

Pamela et al. [41] evaluated laser-assisted targeted therapy in four adults (19–31 years) with moderate to severe
acne vulgaris in their case series. Patients received topical light absorbing gold microparticle suspension delivered with
sonophoresis, followed by 1500 shots of long pulsed 1064 nmNd:YAG laser for three sessions at 2-week intervals. Two pa-
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tients received a low dose of microparticles (1–2 cc), while two received a standard dose (2.5–3.5 cc). Clinical assessment
two weeks after the final session showed that the standard dose group had more marked improvement in inflammatory
lesions, post-acne erythema and facial oilness, with high patient satisfaction and no recurrence during short follow-up. The
low dose group improved only moderately. No adverse effects were reported. The authors conclude that this approach
appears safe and potentially effective, but evidence is limited by the very small uncontrolled sample and short follow-up
(Level 4).

Goldberg et al. [42] provides one-year data on a 1726 nm sebum-selective laser across different skin types and repre-
sents one of the most clinically significant reports in the recent acne laser literature in their prospective multicenter study.
Its central contribution is prospective evidence that a wavelength near the lipid absorption peak can improve acne while
maintaining an acceptable safety profile in a heterogeneous patient population. The longitudinal follow-up adds weight
to the argument that sebaceous targeting may offer more durable benefit than purely anti-inflammatory or antibacterial
approaches. The study also strengthens confidence that such technology can be applied outside single-center settings with
appropriate procedural safeguards (Level 2b).

Steuer et al. [43] summarizes current lasers and lights for acne in a practical, clinic-oriented format in their cosmetic
surgery review. The paper is particularly useful for translating acne laser literature into everyday procedural considera-
tions, including basic device categories, treatment intent, and supportive measures such as cooling or endpoint recognition.
Although it is not a formal evidence synthesis, it reflects how acne care has increasingly intersected with aesthetic practice,
especially when patients seek simultaneous management of inflammation, erythema, and early textural change. The re-
view therefore serves as an applied overview for clinicians who incorporate acne procedures into broader facial treatment
programs (Level 5).

Qiu et al. [44] examined a two-step photodynamic therapy protocol using 630 nm red light to reduce pain during
treatment of facial acne in their randomized controlled trial. The study addresses one of the best-known barriers to wider
use of PDT: procedural discomfort. By modifying the irradiation strategy rather than abandoning the modality, the authors
showed that pain mitigation can be pursued without necessarily sacrificing therapeutic activity. This is clinically important
because patient willingness to complete serial sessions is often limited by the acute pain of conventional PDT. The article
therefore contributes not only efficacy data but also a meaningful refinement in treatment tolerability and protocol design
(Level 1b).

Tanghetti et al. [45] evaluated a 1726 nm laser protocol using air cooling, real-time temperature monitoring, and
software-assisted power adjustment to achieve selective sebaceous gland photothermolysis in their clinical trial. The
paper is especially important because it focuses on controllability and safety engineering, not only on acne clearance. By
integrating thermal feedback into treatment delivery, the authors sought to reach a biologically effective endpoint while
minimizing collateral epidermal injury. Such work is highly relevant for the future of acne laser therapy because device
precision may determine whether sebum-selective systems can be scaled safely across different operators, skin types, and
clinical settings (Level 2b).

Bittar et al. [46] centers specifically on the 1726 nm laser and highlights why it has attracted major attention in acne
therapeutics in their concise review. The article explains the appeal of matching wavelength selection to the absorption
characteristics of sebum, thereby seeking selective sebaceous gland injury with less collateral epidermal damage than
broader thermal approaches. Although brief, the paper is influential because it frames 1726 nm technology as a potentially
transformative nonpharmacologic strategy for patients who would benefit from sebum suppression but wish to avoid
systemic isotretinoin. It therefore functions as an early interpretive bridge between laser physics, clinical promise, and
practice adoption (Level 5).

Chun et al. [47] reports use of a 1927 nm fractional thulium laser for acne vulgaris and is notable because the
modality is more commonly associated with pigmentary and textural indications in their case series. The report suggests
that fractional thulium treatment may influence active acne through creation of controlled microscopic thermal zones,
with possible effects on follicular obstruction, superficial inflammation, and later remodeling. As a case series, it cannot
establish comparative efficacy, but it raises a clinically interesting question about whether selected fractional devices may
treat active lesions while also improving early residual textural change. The study is therefore hypothesis-generating and
potentially practice-informing for selected cases (Level 4).

Jung et al. [48] reviews the use of lasers in acne vulgaris and serves as a broad educational synthesis rather than a pri-
mary clinical investigation in their textbook chapter. Its importance lies in organizing the field by mechanism, wavelength
class, and practical treatment objective, thereby helping readers connect older and newer acne devices within one therapeu-
tic framework. The chapter discusses how different systems address active inflammation, sebaceous activity, or scarring
risk, and it reinforces the need for individualized parameter selection. Although the evidence level is inherently low, such
foundational summaries remain helpful for understanding how procedural acne management is taught and conceptualized
in dermatologic practice (Level 5).

Xu et al. [49] examines combinations of energy-based devices with isotretinoin for acne and acne scars, directly
addressing a topic long complicated by cautionary dogma in their systematic review. The authors synthesize evidence
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suggesting that concurrent or overlapping use of procedural therapies with isotretinoin may be safer and more beneficial
than older guidelines implied. Clinically, the review is important because it supports simultaneous management of active
lesions and evolving scar burden rather than forcing a prolonged sequential approach. Even so, the included studies likely
vary considerably by device type and timing, so the paper is best read as strong support for selective integration rather
than blanket endorsement of all combinations (Level 1a).

Liu et al. [50] compares different pretreatment strategies before photodynamic therapy for moderate-to-severe acne
and focuses on a central practical problem: how to improve photosensitizer delivery and overall PDT performance in their
clinical study. By examining methods such as epidermal preparation or fractional pretreatment, the article highlights that
procedural context may substantially influence PDT efficacy. The authors suggest that pretreatment modifying the barrier
can improve penetration and may enhance response in more severe inflammatory disease. This is clinically meaningful
because PDT outcomes are often inconsistent across centers, and differences in preparation technique may explain part of
that variability. The study therefore informs protocol optimization rather than PDT efficacy alone (Level 2b).

Hu et al. [51] addresses acne-associated post-inflammatory dyschromia using a combination of nonablative laser
therapy and topical antioxidants in their clinical study. Although the primary focus is not active acne lesion reduction,
the paper is highly relevant because pigmentary sequelae strongly influence patient satisfaction, especially in skin of
color. The report suggests that combining a procedural pigment-modulating strategy with adjunctive topical support may
accelerate fading of residual discoloration while maintaining acceptable tolerability. In practical terms, the study expands
the concept of acne laser therapy beyond lesion clearance to whole-disease management, including the visible aftermath
that often motivates patients to seek procedural intervention (Level 2b).

Rageh et al. [52] evaluated autologous nanofat injection combined with fractional CO2 laser for atrophic acne scars
in their prospective study. While primarily a scar-management article, it remains relevant to the present review because
it illustrates how acne device therapy increasingly overlaps with regenerative and combination-based treatment strategies.
The addition of nanofat suggests an effort to improve tissue quality and healing alongside ablative remodeling. For read-
ers focused on active acne, the study is less directly informative than inflammatory acne trials, but it demonstrates the
expanding procedural continuum from active disease control to structural rehabilitation. Its findings are best interpreted
as supportive evidence for complex post-acne management rather than first-line active acne care (Level 2b).

Saedi et al. [53] examined a 650-microsecond 1064 nmNd:YAG laser for mild to severe acne vulgaris and adds to the
literature supporting short-pulse Nd:YAG approaches in their clinical study. The report is useful because it suggests that
one platform may be employed across a range of severities with acceptable tolerance, potentially improving versatility
in practice. The authors present the device as capable of meaningful inflammatory lesion reduction while preserving
procedural simplicity. Aswith other nonrandomized clinical studies, absence of a comparator limits certainty about relative
superiority. Nonetheless, the paper strengthens the impression that microsecond 1064 nm Nd:YAG systems occupy a
practical middle ground between efficacy, safety, and workflow feasibility (Level 2b).

Nathan et al. [54] explored ablative fractional laser treatment for clinical improvement of acne vulgaris, an uncon-
ventional but clinically provocative approach in their case series. The report suggests that localized ablative injury may
facilitate rapid decompression of selected lesions while also stimulating remodeling, thereby potentially addressing active
inflammation and early scarring together. Because the evidence comes from an uncontrolled case series, the article should
be interpreted as exploratory rather than definitive. Even so, it is relevant for severe or refractory cases in which conven-
tional pathways have not achieved satisfactory control. The study also illustrates how the boundary between active acne
treatment and scar prevention is increasingly blurred in procedural practice (Level 4).

Ashmawy et al. [55] compared low-level laser therapy with topical erythromycin 2% in inflammatory acne vulgaris
and is notable for juxtaposing a device-based approach with a common topical antibiotic standard in their randomized con-
trolled trial. The trial suggests that low-level laser therapy can deliver at least comparable benefit for inflammatory lesions
while potentially offering advantages in erythema reduction and freedom from antibiotic resistance concerns. That com-
parison is clinically meaningful in an era increasingly focused on antibiotic stewardship. The study also supports the use
of lower-intensity procedural therapy in patients seeking non-systemic options or those who cannot tolerate conventional
topical regimens, though broader validation remains desirable (Level 1b).

Lim et al. [56] evaluated solid-state dual-wavelength lasers for moderate-to-severe inflammatory acne in Asian popu-
lations and is especially important for its attention to safety in more pigment-prone skin types in their clinical study. The ar-
ticle suggests that appropriate dosimetry can achieve clinically meaningful improvement while limiting post-inflammatory
hyperpigmentation risk, a key issue that often restricts aggressive laser use in darker phototypes. By focusing on an Asian
cohort, the study contributes population-specific guidance that is often missing from acne laser literature dominated by
lighter skin samples. Its practical significance lies in showing that effective procedural acne treatment can be adapted
thoughtfully to pigment-sensitive patients (Level 2b) (Table 1).
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Table 1. Summary of Literature on Clinical Application of Laser for Acne Vulgaris.

Author/Year Study Design Key Findings Evidence Level

Ren et al., 2026 [15] Narrative review

Organized contemporary acne phototherapy into sebum
modulation, inflammation control, and scar management,
emphasizing wavelength-specific biologic targeting and
mechanism-based procedural therapy.

5

Jafarzadeh et al., 2025
[16] Systematic review

Vascular lasers improved inflammatory papules/pustules
and residual erythema, supporting their use for
inflammatory acne phenotypes, although protocols
remained heterogeneous.

1a

Huerth et al., 2025 [17] Clinical review

Highlighted practical laser selection in diverse skin types,
especially skin of color, emphasizing longer wavelengths,
conservative fluence, and cooling to reduce dyschromia
risk.

5

Ishii et al., 2025 [18] Clinical review
Integrated light- and laser-based treatments into office
practice, outlining patient selection and distinguishing
microbial, inflammatory, and sebaceous targets.

5

Pour Mohammad et al.,
2025 [19] Systematic review

Reviewed efficacy, safety, tolerability, and relapse across
modern procedural therapies, noting that durability
appears greater when treatments alter sebaceous function
rather than only transiently suppress inflammation.

1a

Xu et al., 2025 [20] Mechanistic review

Explained how light and laser therapy may modify the
sebaceous gland microecosystem, including sebum
composition, microbial balance, and inflammatory
signaling.

5

Jean-Pierre et al., 2024
[21] Narrative review

Described the shift from older broad phototherapy to
newer mechanism-driven lasers targeting sebaceous
glands, vasculature, and scar prevention.

5

Jaalouk et al., 2024 [22] Systematic review

Found that only selected energy-based devices
meaningfully reduced sebum output, supporting deeper
sebaceous targeting as a key determinant of sustained
acne control.

1a

Akuffo-Addo et al., 2024
[23] Review

Visible light therapies were generally safe and well
tolerated but had modest, maintenance-dependent effects
compared with deeper or more selective laser systems.

5

Pulumati et al., 2024
[24] Review

Clarified the rationale of selective sebaceous
photothermolysis and explained why wavelengths such
as 1450 nm, 1726 nm, and 1927 nm have become
important in acne research.

5

Yuan et al., 2024 [25] Cochrane overview of
systematic reviews

Showed that light-based interventions can provide useful
adjunctive benefit, but trial quality and protocol
variability limit strong comparative conclusions.

1a

Bakircioglu et al., 2026
[26]

Prospective clinical
study

Suggested that plasma shower combined with 585 nm
Q-switched laser may improve mild-to-moderate
inflammatory acne through a multimodal sequential
approach.

2b

Mahran et al., 2026 [27] Randomized
controlled trial

Low-level laser therapy outperformed polarized light for
active acne, with better inflammatory lesion reduction
and acceptable tolerability.

1b

Diogo, 2026 [28]
Book
chapter/mechanistic
review

Supported antimicrobial blue light as biologically
plausible through porphyrin-mediated C. acnes
photoinactivation, but noted limited utility in deeper or
highly sebaceous acne.

5

Mohammed et al., 2026
[29]

Quasi-randomized
clinical trial

577 nm Pro-Yellow laser improved inflammatory lesions
and visible erythema, supporting yellow
vascular-targeted devices for inflammatory acne.

2b

Maghsoodloo et al.,
2026 [30]

Double-blind
randomized split-face
trial

Long-pulsed fractional 1064 nm Nd:YAG appeared more
favorable for deeper inflammatory acne, while
Q-switched treatment may better address superficial
lesions and dyspigmentation.

1b
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Table 1. Cont.

Author/Year Study Design Key Findings Evidence Level

Olugbade et al., 2025
[31] Retrospective study

A 650-microsecond 1064 nm Nd:YAG laser produced
meaningful inflammatory lesion reduction with good
tolerability and practical outpatient workflow.

2b

He et al., 2025 [32] Meta-analysis

Combining isotretinoin with laser/light-based treatments
accelerated improvement versus isotretinoin alone and
challenged older safety concerns about concurrent
procedural therapy.

1a

Abdelwahab et al., 2025
[33] Bibliometric analysis

Showed that acne laser research has shifted from older
ablative approaches toward more selective,
lower-downtime technologies and scar-preventive
strategies.

5

Ginting et al., 2025 [34] Observational study

Compared cost-effectiveness and satisfaction across
topical, systemic, and laser-inclusive regimens,
suggesting higher upfront laser cost may be offset by
greater patient-perceived value.

2b

Boonpethkaew et al.,
2025 [35]

Split-face randomized
controlled trial

A 589/1319 nm dual-wavelength laser plus benzoyl
peroxide improved inflammatory acne and sebum-related
outcomes, supporting multi-target combination therapy.

1b

Zyoud et al., 2025 [36] Bibliometric and
visual analysis

Demonstrated the maturation of acne laser research
toward photodynamic therapy, sebaceous targeting, and
device innovation, with growing interest in newer
wavelengths such as 1726 nm.

5

Eltanany et al., 2025 [37] Split-face
comparative study

Both intralesional tranexamic acid and long-pulsed 1064
nm Nd:YAG were beneficial, but the laser appeared more
effective for structural inflammatory lesions.

1b

Hong et al., 2025 [38] Review

Positioned lasers within a broader non-pharmacologic
device ecosystem and supported individualized device
selection based on acne phenotype, dyschromia, and scar
risk.

5

Mohamed et al., 2025
[39]

Split-face randomized
study

577 nm diode laser appeared better for early erythema
and superficial inflammatory lesions, whereas 1064 nm
Nd:YAG was more suitable for deeper papules/nodules.

1b

Ginting et al., 2025 [40] Cohort analysis
Laser-inclusive regimens may shorten recovery time to
cosmetically meaningful improvement compared with
topical-only or topical-plus-systemic strategies.

2b

Pamela et al., 2025 [41] Case series

Four-patient case series suggests gold microparticles plus
long-pulsed 1064-nm Nd:YAG laser may safely improve
moderate-to-severe acne, with better short-term
outcomes at standard versus low doses.

4

Goldberg et al., 2025
[42]

Prospective
multicenter study

One-year data supported the safety and efficacy of the
1726 nm sebum-selective laser across different skin
types, with evidence of durable benefit.

2b

Steuer et al., 2025 [43] Practical review

Summarized acne laser and light devices in a
clinic-oriented format, emphasizing device category,
treatment intent, procedural endpoints, and cooling
measures.

5

Qiu et al., 2025 [44] Randomized
controlled trial

A two-step 630 nm photodynamic therapy protocol
reduced treatment pain while maintaining therapeutic
utility, addressing a key barrier to wider PDT adoption.

1b

Tanghetti et al., 2025
[45] Clinical trial

A 1726 nm laser with air cooling, real-time temperature
monitoring, and software-assisted power adjustment
improved treatment precision and safety during
sebaceous photothermolysis.

2b

Bittar et al., 2024 [46] Concise review
Highlighted the 1726 nm laser as a potentially
transformative nonpharmacologic treatment by matching
wavelength selection to sebum absorption characteristics.

5
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Table 1. Cont.

Author/Year Study Design Key Findings Evidence Level

Chun et al., 2024 [47] Case series

Suggested that 1927 nm fractional thulium laser may
improve active acne and early textural change through
microscopic thermal zones affecting follicular
obstruction and remodeling.

4

Jung et al., 2024 [48] Textbook chapter
Provided a broad educational overview of acne lasers
organized by mechanism, wavelength class, and
treatment objective.

5

Xu et al., 2024 [49] Systematic review
Supported the selective combination of energy-based
devices with isotretinoin for acne and acne scars,
challenging older contraindication paradigms.

1a

Liu et al., 2024 [50] Clinical study

Different pretreatment strategies affected photodynamic
therapy efficacy, suggesting barrier modification may
improve photosensitizer delivery and outcomes in
moderate-to-severe acne.

2b

Hu et al., 2024 [51] Clinical study

Combination nonablative laser therapy and topical
antioxidants improved acne-associated
post-inflammatory dyschromia, expanding laser use
beyond active lesion reduction alone.

2b

Rageh et al., 2024 [52] Prospective study

Autologous nanofat plus fractional CO2 laser improved
atrophic acne scars, illustrating the growing overlap
between post-acne rehabilitation and combination
procedural therapy.

2b

Saedi et al., 2024 [53] Clinical study
A 650-microsecond 1064 nm Nd:YAG laser was
effective across mild-to-severe acne with acceptable
tolerability, supporting its practical versatility.

2b

Nathan et al., 2024 [54] Case series

Ablative fractional laser showed exploratory benefit for
active acne, potentially combining lesion improvement
with early remodeling, though evidence remained
preliminary.

4

Ashmawy et al., 2024
[55]

Randomized
controlled trial

Low-level laser therapy achieved at least comparable
benefit to topical erythromycin 2% for inflammatory
acne while avoiding antibiotic resistance concerns.

1b

Lim et al., 2024 [56] Clinical study

Dual-wavelength solid-state lasers improved
moderate-to-severe inflammatory acne in Asian patients
with acceptable pigmentary safety under careful
dosimetry.

2b

4. Discussion

The present review indicates that laser and light-based therapy for acne vulgaris is no longer best understood as a
marginal adjunct reserved for refractory cosmetic cases, but rather as an increasingly mechanism-oriented therapeutic cate-
gory with distinct roles across inflammatory control, sebaceous modulation, erythema reduction, and early scar prevention.
Recent literature from 2024 to 2026 consistently shows a conceptual shift away from viewing “phototherapy” as a single
class effect and toward matching wavelength, pulse structure, and delivery system to the dominant pathogenic and clinical
phenotype of acne [15,38,48]. This evolution is important because one of the major weaknesses of earlier acne device lit-
erature was the tendency to pool biologically dissimilar interventions under broad labels, obscuring why some approaches
produced only transient improvement whereas others appeared capable of more durable control [19,20,41]. The newer
evidence instead supports a phenotype-based model in which vascular lasers are most relevant for inflammatory papules,
pustules, and persistent erythema; 1064 nm Nd:YAG systems offer broader utility for deeper lesions and remodeling; and
sebaceous-targeted mid-infrared devices, particularly the 1726 nm platform, represent the strongest advance in addressing
a central driver of disease rather than simply treating its visible consequences [16,20,46].

A major theme emerging from the reviewed studies is that durability of response appears closely linked to how di-
rectly a device modifies sebaceous gland biology. Mechanistic reviews emphasized that the pilosebaceous unit should
be regarded as a microenvironment whose behavior depends not only on sebum quantity, but also on lipid composition,
microbial ecology, and inflammatory signaling [20]. Systematic reviews focused on sebum similarly concluded that only
selected energy-based devices produce measurable changes in sebum output, helping explain why some treatments re-
quire repeated maintenance while others may sustain remission longer [22]. This distinction is echoed in broader evidence
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syntheses, which noted that modalities acting mainly through superficial antibacterial or anti-inflammatory effects often
achieve early lesion reduction but less reliable long-term suppression than those capable of meaningful sebaceous al-
teration [19,41]. In that context, the emergence of selective sebaceous photothermolysis has genuine paradigm-shifting
potential. Reviews by Pulumati et al. and Bittar et al. framed wavelength selection around lipid absorption and gland
anatomy, providing a coherent physical rationale for why 1726 nm systems may achieve a more disease-specific effect
than older nonspecific heating strategies [24,46].

The strongest support for this sebaceous-targeting approach comes from recent clinical studies of the 1726 nm laser.
Goldberg et al. reported one-year prospective multicenter data showing meaningful acne improvement with acceptable
safety across skin types, an especially important finding becausemulticenter follow-up and heterogeneous patient inclusion
move the technology beyond proof-of-concept toward real-world plausibility [42]. Tanghetti et al. further strengthened this
field by demonstrating that efficacymust be considered together with delivery precision: air cooling, real-time temperature
monitoring, and software-assisted power adjustment were used to achieve a thermal endpoint consistent with sebaceous
photothermolysis while minimizing collateral injury [45]. Taken together, these studies suggest that 1726 nm devices
may become the most biologically rational nonpharmacologic option for patients with sebum-driven inflammatory acne,
particularly those who cannot tolerate or prefer to avoid oral isotretinoin. At the same time, enthusiasm should remain
measured. Although these results are promising, broader standardization is still lacking, and questions remain regarding
relapse beyond one year, optimal retreatment intervals, comparative effectiveness against established systemic regimens,
and cost barriers to widespread access [19,22,46].

Vascular-targeted lasers constitute another important area of progress, particularly for inflammatory acne phenotypes
dominated by erythematous papules, pustules, and lingering post-inflammatory erythema. The systematic review by Ja-
farzadeh et al. concluded that vascular lasers can reduce inflammatory lesion persistence and improve residual redness,
supporting the idea that acne is not merely a sebaceous or microbial disorder but also a vascular-inflammatory one [16].
This concept is reinforced by trials of yellow-spectrum devices. Mohammed et al. found favorable outcomes with a 577 nm
Pro-Yellow laser in inflammatory acne, especially in relation to visible redness [29], while Mohamed et al., in a split-face
randomized study, suggested that 577 nm treatment may outperform 1064 nm Nd:YAG for earlier improvement of superfi-
cial inflammatory lesions and erythema, whereas Nd:YAG may be preferable for deeper lesions [39]. Boonpethkaew et al.
extended this line of evidence by showing that a 589/1319 nm dual-wavelength system combined with topical benzoyl per-
oxide improved inflammatory activity and sebum-related outcomes, highlighting the value of multi-target strategies rather
than single-pathway intervention [35]. These findings are clinically meaningful because many patients judge treatment
success not only by lesion counts but also by how quickly redness subsides and the skin appears socially presentable again.

Nonetheless, the vascular laser literature also illustrates a central limitation of the current evidence base: hetero-
geneity in parameters, session number, adjunctive therapy, and endpoints makes it difficult to determine whether apparent
superiority reflects wavelength-specific biology or simply protocol variation [16,19,25]. Bakircioglu et al. explored a hy-
brid approach combining plasma shower with 585 nm Q-switched laser, suggesting additional benefit in mild-to-moderate
acne [26], but such studies are difficult to generalize because multimodal designs complicate attribution of effect. Even
so, the cumulative direction of evidence is convincing enough to support vascular lasers as rational tools when inflamma-
tion and erythema are dominant treatment targets, especially in patients who prioritize rapid visible improvement or have
residual redness despite otherwise adequate acne control [16,35,39].

The Nd:YAG family remains one of the most versatile device categories in acne management, but recent work makes
clear that 1064 nm platforms should not be treated as a homogeneous class. Maghsoodloo et al. showed in a split-face
randomized trial that Q-switched and long-pulsed fractional 1064 nmNd:YAG lasers may serve different clinical purposes,
with fractional long-pulsed delivery appearing more suitable for deeper inflammatory disease and Q-switched exposure
potentially better for superficial lesions and dyspigmentation-related concerns [30]. Retrospective and prospective clini-
cal studies of 650-microsecond 1064 nm Nd:YAG systems also reported meaningful benefit with acceptable tolerability
and relatively practical workflow demands [31,53]. Comparative work against nonlaser options is equally informative:
Eltanany et al. found that long-pulsed 1064 nm Nd:YAG may be more effective than intralesional tranexamic acid for
structural inflammatory lesions, though tranexamic acid may offer benefits for redness and post-inflammatory change [37].
These studies collectively suggest that Nd:YAG devices occupy an important middle ground in acne therapy by combining
sufficient dermal penetration to address deeper inflammation with a safety profile that can be adapted across a range of
severities and, potentially, pigment-prone populations when conservative settings are used [17,30,53].

Visible light and lower-intensity photobiomodulatory approaches remain relevant, but the recent literature positions
them more clearly as adjuncts than as definitive monotherapies for moderate-to-severe disease. Akuffo-Addo et al. em-
phasized that blue and red visible light are attractive because they are noninvasive, accessible, and well tolerated, yet their
effect is oftenmodest andmaintenance dependent [23]. Diogo’s mechanistic discussion of antimicrobial blue light explains
why: photoinactivation of C. acnes through endogenous porphyrins is biologically plausible, but this approach is inher-
ently better suited to superficial disease than to deep, highly sebaceous, or nodulocystic phenotypes [28]. Randomized
comparisons provide further perspective. Mahran et al. reported that low-level laser therapy outperformed polarized light
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for active acne [27], while Ashmawy et al. found low-level laser therapy at least comparable to topical erythromycin 2%
for inflammatory acne, an especially relevant result in the era of antibiotic stewardship [55]. These findings support use of
lower-intensity light-based modalities in patients seeking non-systemic treatment, those intolerant of standard topicals, or
clinical contexts where safety and convenience outweigh the need for maximal sebaceous suppression. However, they do
not suggest that such modalities can replace more targeted devices in severe, relapse-prone, or scar-forming acne [23,55].

Photodynamic therapy (PDT) continues to occupy a somewhat intermediate position between broad-spectrum light
therapy and more selective laser systems. Its efficacy can be meaningful, particularly in moderate-to-severe inflammatory
acne, but variability in pretreatment methods, photosensitizer delivery, pain burden, and irradiation protocols has limited
standardization [19,25,50]. Two recent studies are therefore especially notable because they focus on optimization rather
than simple efficacy claims. Liu et al. showed that pretreatment strategy may materially affect PDT performance, likely
by modifying barrier properties and improving photosensitizer penetration [50]. Qiu et al. addressed one of PDT’s major
practical drawbacks by demonstrating that a two-step 630 nm red-light protocol can reduce treatment-associated pain [44].
These advances are clinically important because tolerability is often the limiting factor preventing completion of serial
sessions. Even so, PDT still faces stronger barriers to routine adoption than simpler laser systems, and future progress
will likely depend less on proving that PDT works and more on identifying reproducible protocols that balance efficacy,
comfort, and efficiency [44,50].

Another major change in the contemporary literature is the weakening of older concerns about combining devices
with isotretinoin. Both He et al. and Xu et al. concluded that laser/light-based treatments used with isotretinoin can
enhance improvement and may be safer than older dogma suggested [32,49]. This is a significant clinical development
because rigid sequencing of systemic retinoids and procedures has historically delayed treatment of active inflammation,
erythema, and evolving scar burden. The new evidence does not justify indiscriminate device use with isotretinoin, since
studies remain heterogeneous by modality and timing, but it does support a more nuanced, case-based approach rather
than blanket avoidance [32,49]. In practice, this could allow earlier intervention for patients at high risk of scarring or
those needing faster improvement without escalation to higher cumulative isotretinoin doses.

Safety across diverse skin phototypes remains central to judging the real-world value of acne laser therapy. Reviews
focused on skin of color emphasized the importance of longer wavelengths, conservative fluence selection, epidermal
protection, and cooling strategies to reduce the risk of post-inflammatory hyperpigmentation and blistering [17]. Lim et al.
contributed important population-specific evidence by demonstrating that dual-wavelength solid-state lasers can be used
effectively in Asian patients with acceptable pigmentary safety when dosimetry is carefully controlled [56]. Hu et al.
broadened the discussion by addressing acne-associated post-inflammatory dyschromia, showing that nonablative laser
therapy combined with topical antioxidants may improve the visible aftermath of acne, not merely active lesions [51]. This
is highly relevant because patient dissatisfaction often persists even when inflammation subsides, particularly in pigment-
prone skin. Thus, modern acne laser therapy should be judged by a broader outcome framework that includes erythema,
dyschromia, downtime, and patient perception of complexion recovery, not simply inflammatory lesion counts [17,51,56].

Finally, this review highlights persistent evidence gaps. Despite several randomized and split-face trials, many
studies remain small, single-center, or nonrandomized, and bibliometric analyses confirm that innovation has outpaced
standardization [33,36]. Cost-effectiveness data are still limited, although observational work suggests that patients may
value laser-inclusive regimens because of faster visible improvement and reduced treatment fatigue [34,40]. The field also
increasingly overlaps with scar prevention and rehabilitation, as illustrated by work on thulium lasers, ablative fractional
approaches, and combination regenerative strategies [47,52,54]. These directions are promising, but they further compli-
cate interpretation by blending treatment of active acne with treatment of its sequelae. Future trials should therefore stratify
patients by acne phenotype, skin phototype, scar risk, and sebum dominance; use standardized outcome measures includ-
ing relapse and quality of life; and directly compare device-based strategies against optimized pharmacologic regimens
and against each other [19,25,42]. Until such data are available, the strongest evidence supports a pragmatic conclusion:
acne laser therapy is most effective when used not generically, but selectively—matching device physics to disease biology
and patient context.

5. Conclusions

In conclusion, the clinical application of laser and light-based therapies for acne vulgaris has matured from a sup-
plementary aesthetic option to a fundamental, highly effective therapeutic pillar. The period between 2024 and 2026
has witnessed critical validations of sebum-selective 1726 nm lasers, advancements in vascular targeting, and the safe
integration of devices with systemic pharmacology. By offering targeted, non-systemic interventions capable of altering
the pathogenic microecosystem of the pilosebaceous unit, these technologies provide vital alternatives for patients facing
the limitations and toxicities of traditional medical management. Continued refinement of clinical protocols, particularly
tailored to diverse skin phototypes, alongside rigorous long-term outcome studies, will further solidify the indispensable
role of lasers in the modern dermatological management of acne vulgaris.
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