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An Update on Laser Therapy for 
Basal Cell Carcinoma

Basal Cell Carcinoma (BCC) is the most common form of 
skin cancer worldwide with more than two million cases diagnosed 
annually in the United States. Although this tumor grows slowly 
and rarely metastasizes, it can cause significant destruction of local 
tissue and result in cosmetic and functional morbidity. Standard 
treatments for BCC include surgical excision, Mohs Micrographic 
Surgery, cryosurgery, electrodessication and curettage, and topical 
modalities. Surgical treatments often result in disfigurement, while 
topical therapies frequently result in recurrence. Thus, there is a 
need for alternative non-surgical options that are effective and have 
a lower risk of side effects than existing therapies. This has led to the 
investigation of laser therapy for the treatment of BCC. 

Laser treatment of BCC can be based on selective photothermolysis 
of the tumor vasculature which has the advantage of minimal damage 
to normal tissue [1,2]. The microvasculature of BCC is significantly 
larger compared to normal skin [3,4], allowing for selective targeting 
of BCC with preservation of surrounding structures. Destruction 
of the tumor’s vascular supply seems to lead to tumor regression. 
However, a mass heating effect may play a role in destruction of the 
tumor at higher energies.

The ideal wavelength for the treatment of BCC has yet to be 
determined. Preliminary investigations for laser treatment of BCC 
have primarily been with the pulsed-dye laser (PDL). A pilot study 
with the PDL reported a 92% regression rate of nodular BCC less 
than 1.5 cm after 4 treatments [5]. This regression was maintained 
long-term through 21 month follow-up [6]. A single treatment with 
the PDL has shown 56% clearance of BCC [7]. It has previously been 
shown that pulse stacking may increase the depth of injury [8]. Thus, 
clearance rates have been shown to increase to 71% with a single 
treatment with the PDL with stacked pulses [9]. 

While the PDL is well absorbed by oxyhemoglobin, its depth of 
penetration into the dermis is limited. Lasers with longer wavelengths 
that target vessels deeper into the dermis such as the 755 nm long-
pulsed alexandrite laser, or 1064 nm long-pulsed neodymium yttrium 
aluminum garnet (Nd:YAG) laser, may potentially decrease the 
risk of sub dermal recurrence seen in treatment of BCC with more 
superficial lasers such as the PDL. A case of basal cell nevus syndrome 
reported a decrease in tumor burden with the alexandrite laser [10]. 
The tumor vessels of BCC are arterialized, whereas the alexandrite 
laser wavelength is more strongly absorbed by deoxygenated blood, 
making this laser suboptimal for the treatment of BCC. A study 
investigating a combined PDL and long-pulsed Nd:YAG laser 
achieved only 58% tumor clearance after 4 treatments [11]. However, 
this study used low Nd:YAG laser fluencies. 

The long-pulsed 1064 nm Nd:YAG combines deep penetration 
of tissue, with preferential arterial blood absorption, which may be 
a more optimal non-surgical approach to the treatment of BCC. A 
small, prospective, open-label pilot study of 10 patients showed an 
80% histological clearance rate overall after one treatment with a 

long-pulsed 1064 nm Nd:YAG laser [2]. The clearance rate increased 
to 100% after the fluence was increased from 80 J/cm2 to 120 J/cm2. 
To our knowledge, this is the only investigation of laser treatment of 
BCC reporting 100% clearance. 

There are many potential benefits to laser treatment of BCC 
including ease of treatments, lack of significant downtime, and 
absence of a surgical scar. Another benefit to laser treatments is 
potential improvement of the initial biopsy scar as a result of collagen 
remodeling from heating of the dermis. Laser treatment also decreases 
the risk of complications such as infection or bleeding. 

Laser therapy of BCC is a promising, non-invasive therapeutic 
modality that may offer a safe, scar less and efficient alternative 
for treating patients with inoperable tumors or those who are 
inappropriate surgical candidates. Clearance rates with laser 
treatments appear to be at least comparable to standard treatments 
for BCC. Another consideration which may affect the clearance rates 
is the role of anticoagulation when using vascular targeted lasers. 
Larger studies with long-term follow-up are warranted to determine 
the optimal treatment parameters for the treatment of BCC.
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