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ABSTRACT Introduction: Kaposi’s sarcoma (KS) is a multicentric angioproliferative disease associated with hu-
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man herpesvirus 8 and often exacerbated by immunosuppression. Effective treatment includes system-
ic and local therapies, with laser treatments gaining prominence in dermatological practice.

Objectives: This narrative review evaluated the efficacy and safety of laser treatment modalities in the
management of cutaneous and mucosal KS lesions to guide dermatological decision-making.

Methods: A comprehensive English-language literature search was conducted using PubMed and
Scopus up to November 2024. Search terms included “Kaposi’s sarcoma”, “laser therapy,” and “laser
treatment.” Case reports and observational studies with defined patient characteristics, standardized
laser protocols, and documented outcomes were included.

Results: The Nd:YAG laser emerged as the leading modality for thick, nodular KS lesions, demon-
strating deep tissue penetration and high efficacy with minimal adverse effects. The pulsed dye laser
(PDL) was highly effective for superficial cutaneous and mucosal lesions, with excellent cosmetic out-
comes and minimal recurrence. The CO, laser showed promise in ablating small lesions but had limita-



tions due to scarring risks and potential biohazard concerns. Argon lasers were historically important

but are now less favored due to lower specificity for vascular targets and higher risk of non-vascular

tissue damage.

Conclusions: Laser therapy offers versatile and effective treatment options for KS. Nd:YAG and PDL
lasers are particularly promising due to their high efficacy, favorable safety profiles, and low recur-

rence rates. Further research is needed to refine laser protocols and validate long-term outcomes in

different patient populations.

1. Introduction

1.1 Definition and Classification

Kaposi’s sarcoma (KS) is a multifocal angioproliferative
disorder originating from lymphatic endothelial cells, with
intermediate malignant potential. It is classified into four
types: classic, endemic, iatrogenic, and epidemic, with an
emerging category of KS in HIV-negative men who have sex
with men (MSM) [1]. Regardless of the type, KS is caused by
human herpesvirus 8 infection, with additional factors such

as immunosuppression contributing to disease progression.

1.2 Clinical Presentation

KS primarily affects the skin, but mucosal surfaces, lymph
nodes, and visceral organs may also be involved. Lesions
appear as violaceous, reddish-blue, and/or dark brown mac-
ules, plaques, or nodules predominantly located on the lower
limbs. Though typically asymptomatic, large or friction-
exposed lesions may ulcerate, bleed, or impair function.
Lymphedema, resulting from dermal lymphatic vessel infil-
tration, may accompany or precede lesions. Classic KS pre-
dominantly affects older Mediterranean or Eastern Europe
males and generally follows an indolent course [2,3,4]. Ep-
idemic or HIV-associated KS typically affects MSM in the
fourth to fifth decades of life and is strongly linked to low
CD4 counts [5]. Multiple cutaneous lesions are frequently
observed, and the disease can progress rapidly, spreading to
lymph nodes and visceral sites. Notably, it can also occur
in patients with normal CD4 counts and in the context of
immune reconstitution inflammatory syndrome [6,7]. Iat-
rogenic KS, linked to immunosuppressive therapy, predomi-
nantly affects solid organ transplant recipients and generally
occurs within the first two years post-transplantation [8].
Iatrogenic KS and KS in HIV-negative MSM closely resem-

ble the clinical presentation and course of classic KS [1,9].

1.3 Diagnosis and Staging

KS diagnosis requires histopathological confirmation, with
blood tests and imaging to evaluate extracutaneous in-
volvement. For epidemic KS, the AIDS Clinical Trial Group

staging system categorizes patients into good or poor risk

prognostic groups based on tumor extent, immune status,
and systemic illness severity [10]. For classic, endemic, and
iatrogenic KS, the EDF/EADO/EORTC guidelines stratify
patients into three categories: localized non-aggressive KS,

locally aggressive KS, and disseminated KS [11].

1.4 Treatment

Given the absence of treatments capable of eradicating hu-
man herpesvirus 8 infection, a definitive cure is not achiev-
able. The therapeutic goal focuses on alleviating symptoms,
improving function, and preventing disease progression
while maintaining the patient’s quality of life. Systemic ther-
apies are primarily indicated for advanced forms of KS, with
pegylated liposomal doxorubicin as the first-line treatment,
achieving response rates exceeding 70% [12]. Paclitaxel,
etoposide, interferon-alpha, and immunotherapy are addi-
tional therapeutic options that have shown proven efficacy
[13,14,15,16,17,18]. In HIV-related KS, the prompt initia-
tion of antiretroviral therapy is mandatory, though complete
remission is attained in only 50% of cases [19]. For localized
KS, a wide range of local therapies is available. Surgical exci-
sion is effective for solitary lesions but unsuitable for exten-
sive disease or multiple lesions, due to the risk of significant
scarring and functional impairment [20]. Radiotherapy has
complete response rates exceeding 90%, but complications
such as fibrosis, ulceration, and a potential long-term risk
of squamous cell carcinoma limit its use [21]. Intralesional
vinblastine or vincristine shows response rates of 70% and
98%, respectively [22,23]. Nonetheless, multiple injections
are required, and the procedure is associated with significant
pain. Electrochemotherapy with bleomycin provides com-
plete responses in over 70% of cases [24]. However, it is not
universally available across centers, and adverse effects such
as pain, ulceration, and infection have been reported [25].
Topical imiquimod 5% cream and alitretinoin 0.1% gel
show moderate efficacy, with response rates of 50% and
37%, respectively [26,27]. However, the high cost, local ad-
verse reactions, and limited effectiveness restrict their use.
Cryotherapy, commonly employed for small, flat, or thin
nodular lesions, achieves response rates up to 80% [28]. Al-

though the procedure is straightforward and time efficient, it
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requires multiple sessions and may cause erythema, blister-
ing, scarring, and pigmentary changes. Among the various
lesion-directed treatments, laser therapy has been attracting
increasing attention in recent years and is gradually being

incorporated into clinical practice.

2. Objectives

The aim of this narrative review was to collect existing data
on the efficacy and safety of the various laser treatment mo-
dalities employed in the management of cutaneous and mu-
cosal lesions in KS. The goal is to provide dermatologists
with evidence-based guidance in selecting the most appro-

priate treatment.

3. Methods

A comprehensive English-language literature search was
conducted using PubMed and Scopus throughout October
2024. The search strategy was implemented without any re-
strictions on the year of publication. Search terms included
“Kaposi’s Sarcoma,” “KS,” “laser,” “laser treatment,” and
“laser therapy.” Case reports and observational studies in
which laser therapy was employed for the treatment of KS le-
sions in dermatological settings were included. Only studies
with well-defined patient characteristics, standardized treat-
ment protocols, and specified outcome assessment criteria

were selected (Table 1).

4. Results and Discussion

4.1 Types of Laser Treatment Modalities
4.1.1 Carbon Dioxide Laser

The carbon dioxide (CO,) laser emits 10,600 nanometers
infrared light, absorbed by water molecules, causing tissue
vaporization and ablation. Chun et al. treated a 54-year-old
male with classic KS presenting with 12 papules and plaques
on the glans and penile shaft using a single session of pulsed
CO, laser. The procedure resulted in minimal intraoperative
bleeding, with no scarring or recurrence at 12 months [29].
However, the evidence supporting the use of CO, laser for
KS remains limited to this single case report identified in our
research. The intrinsic limitations of the CO, laser may partly
explain its restricted use in KS management. The CO, laser
operates via a photothermal mechanism, targeting water as
its primary chromophore. Each pass ablates approximately
20-60 pm of tissue, but thermal damage extends three to four
times deeper, creating a residual thermal damage zone of up
to 150 pm [30]. This characteristic enables collagen remodel-
ing and wound healing but also increases the risk of scarring

and pigmentary changes. In KS, lesions often extend into the
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deep dermis and subcutaneous fat, necessitating deeper tissue
ablation, which increases the risk of thermal injury to sur-
rounding tissues. The non-selective nature of the CO, laser
exacerbates this issue, as water content is uniformly present
in both diseased and healthy tissue [31]. This is particularly
problematic for patients with darker skin phototypes, where
melanin absorption further amplifies thermal effects, height-
ening the risk of post-inflammatory hyperpigmentation or
hypopigmentation [32]. Additionally, CO, laser treatment of
virus-associated lesions such as KS can release viral particles
as a result of the vaporization process [33]. This necessitates
appropriate protective measures to minimize the risk of viral
transmission to medical personnel. Notably, while fractional
CO, lasers have been widely adopted for other dermatolog-
ical conditions, including acne scars and photodamage, no
study has specifically explored their application in KS [34].
Fractional technology, which spares untreated skin between
columns of ablation, could theoretically reduce thermal injury

and improve healing, but its efficacy in KS remains unproven.

4.1.2 Argon Laser

Historically, the argon laser was one of the first to be used
effectively to treat cutaneous vascular lesions. Its blue-green
light at wavelengths of 488 and 514 nanometers allowed for
more selective targeting of hemoglobin compared to older
non-laser techniques. In 1985, Wheeland et al. treated a
62-year-old male with classic KS presenting with papular and
nodular lesions on the lower extremities over a five-year pe-
riod. Complete regression occurred within 6-8 weeks, with
lesion flattening, no scarring, and significant lymphedema
improvement. Post-treatment biopsy showed no residual tu-
mor, and no recurrence was reported during follow-up [35].
Although the argon laser targets the oxyhemoglobin ab-
sorption spectrum, its wavelengths fall within a suboptimal
range, causing unintended thermal damage to non-vascular
tissues, leading to scarring, textural changes, and hypopig-
mentation [36]. Additionally, early continuous wave technol-
ogy lacked precise control over heat delivery, compounding
the risks of thermal injury. The laser’s limited tissue penetra-
tion further restricted its efficacy in treating deeper lesions.
With the introduction of selective photothermolysis in 1983,
advanced laser systems have been developed to precisely tar-
get vascular and pigmented lesions while minimizing dam-
age to surrounding tissues [37]. This concept has led to the
refinement of pulsed laser technologies, which offer superior
selectivity and safety compared to earlier continuous-wave
systems. Consequently, the clinical use of argon lasers has
declined, with contemporary studies focusing on more effec-
tive and less damaging alternatives [38]. Further research is
required to determine whether modifications in argon laser
technology could address its historical limitations and rees-

tablish its clinical utility in dermatology.
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4.1.3 Pulsed Dye Laser
The pulsed dye laser (PDL) is a non-ablative laser widely

used for the treatment of superficial vascular lesions. It op-
erates at wavelengths ranging between 585 and 600 nano-
meters, targeting hemoglobin as its primary chromophore.
A study involving 15 patients with epidemic KS demonstrated
that the 585-nm PDL achieved a complete or partial response
in 44% of treated papular lesions. However, recurrence oc-
curred in all cases by 12 weeks, indicating the laser’s limited
penetration into deeper dermal layers. Histopathological
analyses confirmed residual tumor cells in treated areas [39].
Marchell et al. reported a case of a 30-year-old HIV-positive
male with a nasal KS plaque treated with five 585-nm PDL
sessions, leading to complete clearance without scarring, hy-
perpigmentation, or recurrence at one year follow-up [40].
Another study described a 35-year-old HIV-positive male
with disseminated KS, resistant to systemic liposomal doxo-
rubicin, who underwent three 595-nm PDL sessions for
purpuric plaques on the glans mucosa. Complete remission
was achieved, with no relapse at 12 month follow-up [41].
A recent study by Junejo et al. evaluated the effectiveness
of non-ablative laser therapy in six patients with refractory
KS; four patients underwent a 595-nm PDL treatment, re-
ceiving between three and 12 sessions for plaques and pap-
ules on the upper and lower extremities. One patient was
lost to follow-up. In the remaining cases, no recurrence was
observed over a follow-up period ranging from seven to
61 months, and all patients demonstrated clinical improvement.
Transient edema was reported in one patient, while the oth-
ers reported no adverse event [42]. The PDL demonstrates
strong selectivity for hemoglobin, rendering it particularly
advantageous for treating KS due to the vascular nature of
the disease. The procedure is generally well-tolerated and
often does not requires anesthesia. Its low incidence of scar-
ring and pigmentary changes supports its safe application
in sensitive areas. Additionally, as a non-ablative modality,
the PDL minimizes occupational exposure to virus-infected
blood or tissue products for healthcare providers. How-
ever, despite these benefits, the limited penetration depth
of PDL—approximately 1.2 mm—restricts its effectiveness
to superficial lesions and thin dermal regions, where it can
photocoagulate vessels up to 100 pm in diameter [43]. The
limited penetration depth of PDL significantly restricts its
efficacy in treating nodular or deeply infiltrating KS lesions,
where the vascular component extends beyond the laser’s
effective range. In such cases, residual tumor cells often per-
sist, increasing the likelihood of recurrence due to incom-
plete lesion clearance. Histopathological evidence supports
this observation, indicating that deeper lesions are prone to
recurrence following PDL therapy as a result of insufficient
energy delivery to the lower dermis and subcutaneous tissue

[39]. Integrating systemic therapy with PDL treatment may

enhance therapeutic outcomes, particularly in refractory KS
cases. While systemic interventions target the broader dis-
ease burden, PDL therapy can effectively address localized,
superficial cutaneous and mucosal lesions. This multimodal
approach has been suggested to improve lesion resolution
rates in patients with widespread or treatment-resistant KS
[40,41].

4.1.4 Neodymium-Doped Yttrium Aluminum Garnet
Laser

The neodymium-doped yttrium aluminum garnet (Nd:
YAG) laser, with its 1064-nanometer wavelength, effectively
targets hemoglobin, providing deep tissue penetration for
treating thick vascular lesions while minimizing epidermal
damage [44]. A preliminary study evaluated the long-pulse
Nd: YAG laser in seven patients with classic KS, with le-
sions predominantly on the lower extremities. While small
lesions responded well to a single session, larger, clustered,
or multicentric lesions required up to four treatments. Clini-
cal and histopathological improvements were observed, with
mild atrophic scarring as the only noted complication. Ad-
ditionally, one patient experienced a consistent reduction in
lymphedema. At the six-month follow-up, no recurrence was
observed in any of the patients [45]. Nasca et al. introduced a
tilted-angle delivery technique in their study of nine patients
with classic KS, presenting with a total of 81 nodular lesions
on the lower extremities. This technique involves delivering
the laser at an oblique angle, ranging from 30° to 60°, directed
circumferentially around each lesion. One to two sessions led
to complete lesion resolution at 12 months, with minimal
scarring, and one patient showed lymphedema improvement
[46]. In a retrospective study, Silvestri et al. investigated the
efficacy of the Nd:YAG laser in a cohort of 30 patients, com-
prising 15 with classic KS and 15 with epidemic KS. After
four treatment sessions, clinical improvement was observed
in 80% of cases. Notably, greater efficacy was observed in
the epidemic KS group, where patients demonstrated a me-
dian reduction in lesion diameter of 87% compared to 66%
in the classic KS group. Additionally, 87.5% of epidemic KS
patients showed flattening of elevated lesions, in contrast to
55.6% in the classic KS group. Treatment demonstrated a
favorable safety profile, with only mild hypotrophic scarring
and post-inflammatory hyperpigmentation observed in few
cases [47]. A plausible explanation for the superior therapeu-
tic response observed in epidemic KS is the higher vascular
density compared to classic KS, which may enhance greater
laser absorption and coagulative effects, leading to more pro-
nounced lesion regression [48]. Additionally, the heightened
inflammatory response and increased vascular endothelial
growth factor expression in epidemic KS may contribute to
improved treatment outcomes by accelerating endothelial

remodeling and lesion resolution [49]. A more recent study
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assessed the effectiveness of long-pulsed Nd:YAG laser ther-
apy in three patients with advanced-stage classic KS, tar-
geting a total of 42 nodular lesions on the lower and upper
extremities. Clinical and dermoscopic evaluations revealed
significant improvements, with minimal atrophic scarring
as the only noted complication. Additionally, a reduction
in lymphedema was observed in one patient. No recurrence
was noted during the one-year follow-up [50]. The study
by Junejo et al. involved six patients with classic, epidemic,
or iatrogenic KS who had previously failed at least four
therapies. Four patients received PDL alone, as previously
outlined. Of the remaining two patients, one with plaques
on the lower extremities was treated with Nd:YAG laser,
achieving significant improvement after four sessions, with
no adverse event and no recurrence at 35-month follow up.
The second patient, presenting with thick, indurated plaques
on the lower and upper extremities, received PDL followed
by Nd:YAG laser treatment, resulting in an almost complete
resolution, with no recurrence observed at 27 months [42].
The Nd:YAG laser demonstrates significant efficacy in the
treatment of thicker, deeply seated KS lesions. Its wavelength
enables a penetration depth of up to 5 mm, allowing effective
treatment of deep, large-caliber vessels [51]. The lower mel-
anin absorption at 1064 nm permits higher fluence applica-
tions with minimal epidermal damage, making this modality
safe across diverse skin phototypes. The Nd:YAG laser has
also demonstrated potential in lymphedema reduction. This
effect may be attributed to laser-induced hypoxia, which can
elevate vascular endothelial growth factor levels, promoting
lymphangiogenesis and improving lymphatic flow [52]. Ad-
ditionally, the thermal effects of the laser may facilitate the

breakdown of fibrotic tissue, enhancing lymphatic drainage
[53]. The

immunosuppression-free nature, rapid application without

and reducing fluid accumulation laser’s
bleeding, and potential for long-term remission underscore
its therapeutic value in both HIV-positive patients and frail
elderly individuals with classic KS. Despite its advantages,
Nd:YAG therapy presents potential risks, particularly for im-
munocompromised patients. Patients in these groups may be
at higher risk for delayed wound healing, secondary infec-
tions, and potential KS reactivation due to laser-induced in-
flammatory responses [54]. Therefore, close monitoring and
individualized treatment planning are necessary to optimize

safety and efficacy.

4.2 Summary and Overview of Different Laser
Treatment Modalities

The selection of an appropriate laser modality depends on
patient- and lesion-specific factors, including phototype,
lesion depth, size, and anatomical location. A comparative
summary of the characteristics and applications of different

laser treatment modalities is presented in Table 2.

4.3 Limitations

Several limitations must be considered when evaluating laser
therapy for KS in dermatological practice. The lack of com-
parative studies with established skin-directed treatments
hinders a clear assessment of relative efficacy, recurrence
rates, and long-term outcomes. Cost remains a concern, as la-
ser therapy requires specialized equipment and multiple ses-

sions, limiting accessibility, especially in resource-constrained

Table 2. Comparison between Laser Therapies to Treat KS.

Technology/Mode Indicated

of Action

Laser

Type (nm)

Lesion Types

Wavelength

Comments

CO, 10,600 Ablative/ Small and Effective for mucosal lesions; one session may be sufficient;
Photothermal superficial Anesthesia required; risk of recurrence if ablation is
vaporization papules and incomplete; risk of scarring and dyspigmentation;

plaques biohazard risk due to aerosolization;
Not recommended in darker skin phototypes

Argon 488-514 | Continuous wave/ | Superficial Historically effective, now obsolete;

Non-selective papules and Multiple sessions required; high risk of scarring and
photothermal nodules dyspigmentation due to non-selective photothermal
coagulation interaction and continuous-wave emission

PDL 585-600 | Non-ablative/ Macules and Suitable for mucosal and sensitive areas; negligible risk
selective superficial of scarring; excellent cosmetic outcome;
photocoagulation papules and Multiple sessions required; high recurrence for deeper

plaques lesions due to limited penetration

Nd:YAG 1064 Non-ablative/ Deep Papules | Very low risk of recurrence; safe across different skin
selective and Nodules phototypes; effective for lymphedema;
photocoagulation Multiple sessions required; risk of mild scarring and

hyperpigmentation

CO,: carbon dioxide; PDL: pulsed dye laser; Nd:YAG: neodymium-doped yttrium aluminum garnet; nm: nanometers.

Review | Dermatol Pract Concept. 2025;15(3):5332



settings. Cryotherapy and intralesional vinblastine/vincristine
are cost-effective, with relatively high response rates, but di-
rect cost comparisons are lacking. Unlike radiotherapy and
electrochemotherapy, which require specialized centers, laser
therapy can be performed in outpatient settings with minimal
adverse effects, potentially reducing healthcare costs. While
some reports integrate laser therapy with antiretroviral ther-
apy and systemic chemotherapy, long-term outcomes of such
combined approaches remain unstudied [39,41,47]. Systemic
therapy reduces overall disease burden, while laser therapy
targets refractory cutaneous lesions, suggesting a synergistic
potential requiring further investigation. Study heterogeneity,
small sample sizes, retrospective designs, and publication bias

further limit the generalizability of current findings.

5. Conclusions

Laser therapy represents a versatile, effective treatment option
for managing cutaneous and mucosal KS lesions. The CO,
laser is suitable for small and superficial KS lesions, though
deeper penetration increases scarring risk. Viral particles in
laser-generated plume pose a biohazard concern. The argon
laser, once popular, is now less favored due to its relatively
low specificity for hemoglobin. The PDL has demonstrated
high efficacy in treating superficial cutaneous and mucosal
lesions, providing excellent cosmetic results. However, its
limited penetration restricts its effectiveness in deeper lesions.
The Nd:YAG laser has emerged as a preferred modality for
treating thicker KS lesions and has also demonstrated effi-
cacy in reducing lymphedema. Laser treatments for KS are
generally well-tolerated, fast, and can be performed in out-
patient settings. The Nd:YAG and PDL lasers, in particular,
are emerging as leading options due to their high efficacy,
minimal scarring and pigmentation changes, favorable safety
profiles, and low recurrence rates. The non-ablative nature of
these lasers minimizes bleeding, promotes rapid healing, and
reduces occupational exposure risks for healthcare provid-
ers handling virus-infected tissues. Despite promising results,
high-quality evidence remains limited, and studies directly
comparing laser therapy with established skin-directed treat-
ments remain unexplored.. Future research should prioritize
randomized controlled trials stratifying patients by KS sub-
type, lesion characteristics, and immune status to establish

the precise role of laser therapy in KS management.
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