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Case Descriptions & Outcomes

Localized, superficial microwave energy (ME) appears to have promise as a novel, rapid,
and tolerated non-invasive approach to induce localized hyperthermic conditions for
treating cutaneous non-melanoma skin cancers (NMSCs). Squamous cell carcinoma in situ
(SCCis) is a very common NMSC appearing on sun exposed skin including the face'.
Standard treatments include excision or electrodessication and curettage, but other
minimally invasive treatments are desirable, especially for areas with aesthetic importance,
like the face, or regions that are slow to heal, such as the lower legs#*. Hyperthermia, a
non-invasive treatment that raises tissue temperature above 43 degrees Celsius, has a long
history in treating various cancers*>. Traditional hyperthermic treatments require warming
large areas of tissue®, but new technology now permits focused application of microwave
energy (ME) to generate precisely targeted hyperthermic conditions in treated tissues’.
Literature suggests that localized hyperthermia increases tumor cell immunogenicity by
activating stress response pathways in proliferative keratinocytes, promoting lesion
clearance through innate and adaptive immune responses as well as apoptosis®. Currently,
both actinic keratoses (AKs) and human papillomavirus (HPV)-induced warts have been
successfully treated with site-specific ME-induced hyperthermia®'®. Given the higher
incidence of SCCis in individuals with actinic damage and the evidence that ME can clear
AK and hypertrophic AK (early stages in the squamous neoplasia continuum''), increasing
tumor immunogenicity via localized ME-induced hyperthermia may explain the observed
clearance of cutaneous SCC (cSCC) lesions in the treated patients presented here. This
feasibility work represents the first exploratory step in determining if ME-induced
hyperthermia can serve as a novel, non-invasive treatment for NMSCs.

Objective

To assess the feasibility of treating cSSC lesions with sub-ablative heat generated
by ME as a novel non-invasive treatment option.

Methods

» Seven biopsy-confirmed SCCis lesions from 5 patients were treated with ME.

+ Medical device used to apply highly localized ME was a microwave generator with
510(k) clearance by the FDA for surface application of ME to coagulate soft tissue
during non-invasive procedures.

For this case series, the device was used to
generate hyperthermic, sub-ablative tissue
temperatures in NMSC lesions.

Local anesthesia (1 cc of 1% lidocaine) was given
intralesionally before ME was administered.

Three repetitive pulses of 4 to SW of ME, each 3-
& to 4-seconds long, were applied to the full area of
\ \ \ the lesions.

Microwave device used for cases | , Ty g treatment sessions were given approximately
1 month apart (ranging from 21 to 36 days).
» All patients received ME as a monotherapy.

» Follow-up visits and post-treatment excision of lesions were arranged to monitor
resolution progression and assess lesion clearance clinically and histologically.

Results and Conclusions

e
» Four of six excised ¢SCC lesions showed full histologic clearance after ME treatment.

. Two lesion sites in a single patient contained residual SCCis

» The histology of one patient’s lesion is still pending.

» All patients commented that the treatment was a positive experience with few
adverse eftects.

» ME treatments took only a matter of minutes, did not require any wound
management post treatment, and no scarring or hypopigmentation was observed.

» Patients tolerated this non-invasive, fast, and simple treatment modality well with
the feasibility showing promise as a novel first approach to superficial NMSC.
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