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Introduction
 Epidemic of Non Melanoma Skin Cancer in the US and around the world
 Recent study in South Florida showed some of the highest incidences of 

NMSC*
 466.5 per 100,000 people per year in the “commercial” (age 0 to 65) 

population
 10,689.8 per 100,000 people per year in the Medicare age population
 High ratio of SCC to BCC

 Dermatologists need to optimize treatment options

*Nestor, MS, Zarraga, MB: The Incidence of Non Melanoma Skin Cancer and Actinic Keratosis in 
South Florida. J Clin Aesthet Dermatol. 5(4):20–24, 2012.



Introduction II
 Traditional treatment options for NMSC include:
 Excision
 Mohs Micrographic Surgery
 Electrodessication and Curettage
 Cryosurgery 
 Topical therapy (5 FU, Iimiquimod, PDT)
 Superficial Radiation Therapy (SRT)*

 Historically, SRT has been one of the primary treatments for NMSC 
by dermatologists until approximately 1970. 



Introduction III
History of SRT 

 “Superficial Radiation Therapy” was the first energy based device from 
the 1890’s and in 1899 first treatment of BCC in Sweden. 

 Brocq, in Paris began investigating RT for Dermatology and was 
responsible for “Radiotherapy in Skin Disease” by Belot in 1904.

 Over the next 20 years Dermatologists in Germany and throughout 
Europe and the US began using RT to treat a variety of skin problems 
including skin malignancies

 In 1921, George Miller MacKee published “X Rays and Radium in the 
Treatment of Disease of the Skin” for treatment of skin tumors in 
addition to Pyoderma, tinea, hypertrichosis, psoriasis. LP, nevi etc.



Introduction IV
History of SRT in Dermatology

 Next 30 years was the “golden age” of SRT in dermatology
 Everything from Eczema to Acne was treated and sequelae began to 

appear (AE’s)
 In 1974:
 55.5% of US dermatology offices had superficial x-ray and/or Grenz-ray

 1980 – 2012
 Limited innovation no new devices, RT to Radiation Oncologists

 Present:
 Innovation in SRT technology





Introduction VI
RT in Dermatology: Back to the Future

Benefits of Superficial Radiation Therapy (SRT)
No need for Radiation Oncologists or Radiation Physicist 
New Technology and Treatment paradigms 
New computerized treatment systems for accuracy and 

safety
New fractionation methodology
New indications for Dermatology: Keloid Scars



SRT in Dermatology
Guidelines for appropriate use of SRT are based on 

decades of research
SRT in the outpatient dermatologic setting is the least 

expensive form of radiation treatment
Dermatologists need to retain and refine SRT
Most important, our elderly and infirm patients should 

continue to benefit from superficial radiation therapy in 
outpatient dermatologic settings 

New consensus agreement
Cognetta AB, et al:  Practice and Educational Gaps in Radiation Therapy in Dermatology. Dermatol Clin. 

2016 Jul;34(3):319-33



Consensus Guidelines on the Use of 
Superficial Radiation Therapy for Treating 

Nonmelanoma Skin Cancers and Keloids
Mark S. Nestor, MD, PhD 
Brian Berman, MD, PhD 
David Goldberg, MD, JD 

Armand B. Cognetta, Jr, MD 
Michael   Gold, MD
William Roth, MD

Clay J. Cockerell, MD 
Brad Glick, DO, MPH 

Nestor MN, Berman B, Goldberg D, Cognetta AB, Gold M, Roth W, Cockerell CJ, Glick B: 
Consensus Guidelines on the Use of Superficial Radiation Therapy for Treating Nonmelanoma 
Skin Cancers and Keloids. J Clin Aesthet Dermatol;12(2):12–18, 2019



RT Treatment Modalities



Essentials of Radiation Oncology
Treatment Modalities for Skin Cancer

Modalities available to use in the treating skin 
lesions:

• Electron Beam Therapy (EBT)
• Brachytherapy (isotopes)
• Superficial Radiation Therapy (SRT)

• Electronic Brachytherapy (eBX) 



Essentials of Radiation Oncology
Treatment Modalities for Skin Cancer I

Electron Beam : External direct radiation (range 6-20 MeV).
Need higher energies for equal efficacy
Maximum deposition near surface but affects deeper tissue 

so more acute and latent affects
Expensive equipment 
Commonly used by Radiation Oncologists (linear 

accelerator LINAC).
Lower cure rates and increased morbidity vs. SRT



Essentials of Radiation Oncology
Electron Beam Therapy (EBT):

 Electron beams are a particle beam with a pattern of ionization that is 
geared towards intensive deep tissue treatment

 Total doses are higher (>20% higher than SRT)
 Field edge of EBT has a 6mm region of under dose (penumbra)
 Need higher energies to be successful with skin lesions but with lower 

cure rates and increased short and long term AE’s than SRT



SRT vs. Electron Beam Therapy
Cure Rates

Size of the 
Carcinoma

Superficial
XRT 
BCC

Cure Rate 

Electron 
Beam 

Therapy
BCC

Cure Rate

Superficial 
XRT
SCC

Cure Rate

Electron 
Beam 

Therapy
SCC

Cure Rate

< 1 cm 97% (69/71) 92% (11/12) 100% (12/12) 75% (3/4)
1 – 1.5 cm 93% (84/90) 73% (16/22) 91% (10/11) 70% (7/10)

> 5 cm 100% (4/4) 80% (4/5) 100% (1/1) 75% (3/4)

Mendenhall WM, Amdur RJ, Hinerman RW, Cognetta AB, Mendenhall NP. 
Radiotherapy for cutaneous squamous and basal cell carcinomas of the head and 
neck. Laryngoscope 2009;119:1994-9.



SRT vs. Electron Beam Therapy
Cure Rates

 Table below represents BCC local tumor control by modality and size  
Modality                              <1cm                        1.1 -5cm                   > 5 cm 
Not Specified  
Superficial                             97%                       93%    100%
Electron Beam            92%                       73%                            80% 
Combination           100%                     81%                            83%  
Photons                               100%         60%                            N/A  
 

 Table below represents SCC local tumor control by modality and size 
Modality                                < 1cm                      1.1 -5cm                  > 5cm  
Not Specified  
Superficial                              100%                     91%                         100%  
Electron Beam                         75%                     70%                            75%   
Combination                            80%                      73%                           50%  
Photons                                   100%                    75%                           33%    
  

Lovett RD, Perez CA, Shapiro SJ, Garcia DM. External irradiation of epithelial skin cancer. 
Int J Radiat Oncol Biol Phys 1990;19:235-42.



SRT vs. Electron Beam Therapy
Cosmesis

 Cosmesis
 Superficial XRT

 Favorable cosmesis, especially on the nose and perioral and periorbital
areas

Most common long term side effects - hypopigmentation and telangiectasias
 Electron Beam Therapy

 Less favorable cosmesis
Most common long term side effects - alopecia and hyperpigmentation

 Cognetta AB, Howard BM, Heaton HP, Stoddard ER, Hong HG, Green WH.  Superficial x-ray in the treatment of basal and squamous cell carcinomas: A viable 
option in select patients.  J Am Acad Dermatol. 2012 Dec;67(6):1235-41

 Ling SM, Roach M 3rd, Fu KK, Coleman C, Chan A, Singer M.  Local control after the use of adjuvant electron beam intraoperative radiotherapy in patients with 
high-risk head and neck cancer: the UCSF experience.  Cancer J Sci Am.  1996 Nov-Dec:2(6):321-9



Essentials of Radiation Oncology
Electron Beam Therapy (EBT):

EBT vs SRT:
EBT may be superior in delivering a homogenous 

dose in  depth beyond the skin
EBT has established role in adjunctive therapy in 

tumors with perineural invasion, treatment of 
CTCL, Merkel cell, DFSP, and select melanomas 
of the head and neck

Cognetta AB, Howard BM, Heaton HP, Stoddard ER, Hong HG, Green WH. Superficial x-ray in the treatment of basal and squamous cell
carcinomas: a viable option in select patients. Journal of the American Academy of Dermatology. 2012 Dec;67(6):1235-41.



Essentials of Radiation Oncology
Treatment Modalities for Skin Cancer II

 Brachytherapy: Radiation source (isotopes) applied directly on 
tumor. 
HDR brachytherapy lasts few minutes.
LDR brachytherapy source stays in place up to 24 hours

 Effective and low side effects 
 Treatment restrictions (Bunker)
 Need Radiation Oncologist
 Consumables $80,000 per year



Essentials of Radiation Oncology
Brachytherapy

Recurrence rates between 0% and 10% in ideal candidates
 Low Cure Rates seen with NMSC exceeding 2 mm in depth 

and greater than 2 cm in diameter.
 It requires expensive hardware such as various applicators 

and sophisticated HDR afterloading equipment.
 It involves potential risks of radiation exposure to medical 

personnel.
Alam M, Nanda S, Mittal BB, Kim NA, Yoo S.  The use of brachytherapy in the treatment of nonmelanoma skin cancer: A review.  J Am 

Acad Dermatol. 2011 Aug;65(2):377-88.  *(Slide following)



Essentials of Radiation Oncology
Treatment Modalities for Skin Cancer III

 Electric Brachytherapy: New Devices
SRT Source
Penetrates the top surface layer of the skin, avoiding deep tissue 

damage which minimizes scarring
Energy is deposited in a uniform distribution and lower total 

doses, thus decrease in latent reactions.
Utilizes a miniature, consumable, non-isotopic 50 kV source
Applicator up to 50 mm
Collaboration with Radiation Oncologists and Radiation Physics
Excellent short term cure rates, few if any long term studies



Electronic Brachytherapy (eBX)
Utilizes a miniature, non-isotopic, 

consumable 50 kV X-ray source near
the tumor

 8 treatments over 4 weeks, <5 minutes 
each

 Targeting of the tumor site using an 
applicator ranging in diameter 10mm 
to 50mm



Electronic Brachytherapy
Two prospective, single-center, non-randomized, pilot 

studies. 
20 patients were treated in each study: (1) 36.6 Gy in 6 

fractions of 6.1 Gy, (2) 42 Gy in 6 fractions of 7 Gy. 
At 1 year 90% response in group 1 and 95% in group 2
Good cosmesis

Ballester-Sánchez R, et al:. Electronic brachytherapy for superficial and nodular basal cell 
carcinoma: a report of two prospective pilot trials using different doses J Contemp
Brachytherapy. 2016 Feb; 8(1): 48–55



Electronic Brachytherapy
 1,822 treated lesions from 2009 to 2014 in patients ranging in 

age from 52 to 104 years.
BCC (57%) or SCC (38%) less than 2cm in size (97%)
 40 to 45Gy using mostly 8 fractions
 Less than 1% recurrence but median follow-up only 4 to 16 

months
Good cosmesis

Bhatnagar A, et al:. High-dose Rate Electronic Brachytherapy: A Nonsurgical Treatment 
Alternative for Nonmelanoma Skin Cancer, J Clin Aesthet Dermatol. 2016;9(11):16–22



Essentials of Radiation Oncology
Electric Brachytherapy

 Is Electric Brachytherapy SRT?
 The word brachytherapy means “short (distance) treatment” usually on or very 

near the tumor.
 Iridium radioisotopes were used as radioactive sources for interstitial and contact 

brachytherapy. For skin cancers the radiation source was placed directly on the 
skin for a period of time. 

 Two companies utilized a SRT source and decreased the distance of the source to 
the to the tumor (3 cm) to treat breast cancer in the operating room without an 
isotope source 

 Used high reimbursement Brachytherapy codes
 Received FDA approval for treatment of Skin Cancer and continued to used 

codes and classified as electronic brachytherapy have an SSD of 6cm or less to 
the skin surface



Essentials of Radiation Oncology
Electric Brachytherapy

 Is Electric Brachytherapy SRT?
Homogenizing 

Filter

Retaining Ring 
for Filter

Grounded 
Filament

Beryllium 
Shielding Disc

Beryllium 
Tube 

Window

Mica Disc

Source 

Air 

Air 

End Cap

Miniature Cathode

Flattening Homogenizing 
Filter

Source Tube and Channel

Cone

Tissue 
Medium

Phillips RT 50: “Contact” Therapy (1950) Electronic Brachytherapy (Era 2010)

The new “Electronic Brachytherapy” is no different from the 1950 era Phillips RT 50 which 
was considered short throw SRT



Essentials of Radiation Oncology
Treatment Modalities for Skin Cancer IV

 Superficial Radiation Therapy: Low energy radiation beam (X-ray) 
Penetrates the top surface layer of the skin, avoiding deep tissue 

damage which minimizes non tumor (normal tissue) damage
Energy is deposited in a uniform distribution and lower total doses, 

thus decrease in latent reactions (Penumbra <1mm)
Non consumable source up to 100Kv
Applicator up to 180 mm lesions (Keloid)
Most often used by office based Dermatologists, no need for 

Radiation Oncologists or Radiation Physics
High long term cure rates for primary BCC and SCC



Superficial Radiation Therapy (SRT)
 Non-surgical treatment option for 

select NMSC patients (BCC & SCC)
 Utilizes a non-consumable 50 – 100 

kV X-ray source approximately 30 cm 
from tumor

 4 -15 treatments over 2 - 6 weeks, <5 
minutes each

 Precise targeting of the tumor site 
using an applicator ranging in 
diameter 10mm to 180mm



SRT for NMSC
Retrospective Review I

 A retrospective study of 604 BCC and 106 SCC irradiated between 1971–96.
 The 5-year cure rates were 94.4% for BCC and 92.7% for SCC
 The recurrence rates for BCC and SCC were 11.5 and 16.5 per 1000 patient-

years, respectively
 Tumor location on the nasolabial fold and tumor size ≥ 10 mm were independent 

predictors of  increased BCC recurrence. 
 SRT is effective treatment for BCC and SCC and should be considered as a first 

option. 

Hernández-Machin, B et al: Office-based radiation therapy for cutaneous carcinoma: 
Evaluation of 710 treatments. Int J Derm,  46; 453-459,2007.



SRT for NMSC
Retrospective Review II

 A retrospective analysis on 1715 histologically confirmed primary cutaneous BCC and SCC 
treated with SRT between 2000 and 2010.

 712 BCC (631 nodular and 81 superficial), 994 were SCC (861 SCC in situ and 133 invasive 
SCC), and 9 features of both BCC and SCC

 Cumulative recurrence rates of all tumors at 2 and 5 years were 1.9% (1%-2.7%) and 5.0% (3.2%-
6.7%), respectively; 
 BCC were 2% (0.8%-3.3%) and 4.2% (1.9%-6.4%), 
 SCC were 1.8% (0.8%-2.8%) and 5.8% (2.9%-8.7%), 
 Male patients and greater than 2 cm increased recurrence.

 Energy: Approximately 3500, Fractions 5 - 8
 Conclusion: SRT viable nonsurgical option for BCC and SCC

Cognetta, AB, Howard, BM, et al: Superficial x-ray in the treatment of basal and squamous cell 
carcinomas: A viable option in select patients. J Am Acad Dermat,  67:6, 1235-4, 2012.



Basal Cell Carcinoma

A 40 year review of the literature in 1989 
Pooled 4,695 patients with BCC
Various Energy and Fractions
Average five year cure rate: 91.3%
Follow up 2-5 years

Rowe DE, Carroll RJ, Day Jr CL.  Long-term recurrence rates in previously untreated (primary) basal cell 
carcinomas: implications for patient follow-up.  J Dermatol Surg Oncol.  1992, 18(7):549-554.



Basal Cell Carcinoma
 454 BCC’s (6% recurrent) primarily on the head and neck, few on 

the trunk and extremities
 Cure Rates 95%

 5 mm margins and 10 mm margins for large BCC’s.
 Energy and Fractions: 6 to 48 Gy given in 1 to 12 fractions

 Recurrence rate  - 5% (7 year follow up)
 Side effects: Mild atrophy, telangiectasias and pigmentary changes
 Cosmesis: Good

Ashby MA, Smith J, Ainslie J, McEwan L.  Treatment of nonmelanoma skin cancer at a large 
Australian center.  Cancer.  1998 May 1;63(9):1863-71.



Basal Cell Carcinoma

 862 primary BCC’s located on the face and scalp
 Energy: 680 cGy (3,400 cGy total)
 Fractions: 5 fractions
Cure Rate
5 year cure rate for BCC’s <10 mm - 95.6%
5 year cure rate for BCC’s >10 mm - 90.5%

Silverman MK, Kopf AW, Gladstein AH, Bart RS, Grin CM, Leventstin MJ.  Recurrence rates of treated basal cell carcinomas.  
Part 4: x-RAY THERAPY.  J Dermatol Surg Oncol.  1992; 18(7):549-54.



Basal and Squamous Cell Carcinoma
 1267 lesions (1019 BCC and 245 SCC and 3 mixed)
 Energy: 45 -60 Gy
 Fractions: 9 - 10
 5-Year Cure Rates - 94.8 % BCC and 90.4% SCC

 2.4% of all tumors recurred at the margin of the irradiated field
 Side Effects 

 Hypopigmentation -72.7%
 Telangiectasias - 51.5%
 Erythema - 44.5%
 Hyperpigmentation - 23.4%

Schulte K.W., Lippold A., Auras C.,et al: Soft x-ray therapy for cutaneous basal cell and squamous cell 
carcinomas.   J Am Acad Dermatol 2005; 53: 993-1001



Squamous Cell Carcinoma

Meta-analysis of 14 retrospective studies
Pooled 1018 primary SCCs
Various energies and fractions
Average local cure rate - 93.6%
Average local recurrence  - 6.4%

Age, tumor size correlated with risk of recurrence
Follow up 2-5 years

Lansbury L, Bath-Hextall F, Perkins W, Stanton W, Leonardi-Bee J. Interventions for non-metastatic 
squamous cell carcinoma of the skin: systematic review and pooled analysis of observational studies. 
BMJ. 2013 Nov 4;347:f6153.



Cosmesis
 Difficult to assess and quantify
 Patients treated with radiotherapy had good to very good cosmetic results 
 Optimal cosmetic results occur when the overall dosage is divided among a 

higher number of fractions
 Particularly favorable cosmesis on the nasal alar rim and perioral and periorbital

areas
 No retraction of the lip or ectropion of the eyelid

 Most common cosmetically unfavorable side effects
 Hypopigmentation
 Increase in telangiectasias within long-standing treatment areas

Cognetta AB, Howard BM, Heaton HP, Stoddard ER, Hong HG, Green WH.  Superficial x-ray in the treatment of 
basal and squamous cell carcinomas: A viable option in select patients.  J Am Acad Dermatol. 2012 Dec;67(6):1235-
41



Cosmesis
 10 year evaluation after superficial XRT for BCC
 Of 47 elderly patients, 12 are alive with no recurrence
 Self rated on a scale consisting of: excellent, very good, good, mediocre, and 

poor. 
 6 of the 12 rated their cosmetic appearance as excellent
 3 of 12 considered it very good
 3 of 12 rated their cosmetic appearance as good 

 Overall, patients appear to be pleased with the results

Cooper JS. Patients' perceptions of their cosmetic appearance more than ten years after radiotherapy for basal cell 
carcinoma. Radiat Med. 1988 Nov-Dec;6(6):285-8.



NMSC on Lower Extremities
 Evaluate the effectiveness of SRT for treating BCC and SCC lesions on 

the lower extremities of elderly patients in an outpatient clinic setting.
 A retrospective review was performed using data from consecutive 

patients with BCC and SCC on their lower extremities.
 Biopsy-proven BCC (n=38, 25%) and SCC (n=113, 75%). The mean 

patient age was 82.5 years and the follow-up period was ≥4 years 
(32%), 3 years (30%), 2 years (20%), and ≤2 years (17%). 

 The overall success rate was over 97%. Four lesions (one BCC and 
three SCCs) recurred (lesions >1.0 cm)

 Superficial radiation therapy is an effective option for eliminating BCC 
and SCC on lower extremities. 

Roth WI, Shelling M, Fishman K: Superficial Radiation Therapy: A Viable Nonsurgical Option for Treating Basal and Squamous Cell Carcinoma 
of the Lower Extremities. J Drugs Dermatol. Feb 1;18(2):130-134, 2019.



Long-Term Efficacy and Safety of Superficial 
Radiation Therapy in Subjects with 

Nonmelanoma Skin Cancer. A Retrospective 
Registry Study

W Roth, R Beer, V Iyengar, T Bender, I Raymond: JAAD 
2019 Submitted for publication



Study Objective and Design
 Primary objective: To demonstrate the long-term safety and 

efficacy of SRT for treating NMSC
 Design: Multi-center retrospective chart analysis from four 

participating sites in the United States.
All patients treated for NMSC with Superficial Radiation 

Therapy. 
To be eligible to participate, sites had to have at least 50 

patients with ≥5-year follow-up
Available retrospective data and follow-up records

Data on file; Sensus Healthcare.



Participants and Intervention
 Participants: 

 516 eligible patients were treated for 776 lesions (448 BCC; 328 SCC).
 Male (57%) and female (43%) with a mean age of 79 (± 8.7) years (range: 42 to 100 years). 

 Lesions 
 448 BCC, predominant subtypes were nodular (49%), infiltrative (16%), superficial (11%)
 328 SCC, predominant subtypes were in situ/Bowen’s disease (42%), well-differentiated (20%) 

and keratoacanthoma (9%).
 Mean lesion size = 1.56cm (± 1.06; range 0.3-6.5cm)

 Treatment Intervention: 
 Mean Tx dose= 4652.33cGy ± 366.34; Mean #Fx= 12 ± 1.85
 Fx administered 3X weekly for most lesions (84%) over a mean of 29.2 days (range: 10 to 60 

days
 The TDF was 99.11 ± 2.29
 The mean treatment margins was 6.8 ± 2.6mm for BCCs and 7.9 ± 2.8mm for SCCs

Data on file; Sensus Healthcare.



Results
 The mean duration of follow-up was 36.5 months post end of treatment (range: 1-85 

months).
 6 recurrences (BCCs (n=4) and SCCs (n=2) occurred out of the 759 lesions for which 

presence or absence of a recurrence was reported.
 Recurrences occurred after a mean of 13 months (range: 3-24 months).
 Kaplan-Meier estimates (95% CI) of cumulative cure rates of all tumors was:

 0.989 (0.980, 0.998) at 24 months
 0.989 (0.969, 1.000) at 60 months
 0.989 (0.942, 1.000) at 85 months. 

 Regression analysis found no association between gender, age, lesion type, size or 
treatment margins and recurrence-free survival

 Expected AEs with SRT include transient redness and scaliness at the treatment site. 
 The most common adverse event was hypopigmentation.

Data on file; Sensus Healthcare.



Conclusion

 Superficial radiation therapy has been used to treat NMSC for over a 
century with low recurrence rates and favorable cosmesis.

 This study further demonstrates the long-term efficacy of SRT for 
treating NMSCs using appropriate treatment parameters including 
consistent treatment margins and therapeutic TDF.

 The results of this present study revealed overall cure rates of 98.9% at 
24, 60 and 85 months. 

 Limitations include retrospective study design and some incomplete 
data.

Data on file; Sensus Healthcare.



Superficial Radiation Therapy 
Consensus Guidelines



Consensus Guidelines on the Use of 
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Nonmelanoma Skin Cancers and Keloids
Mark S. Nestor, MD, PhD 
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Nestor MN, Berman B, Goldberg D, Cognetta AB, Gold M, Roth W, Cockerell CJ, Glick B: 
Consensus Guidelines on the Use of Superficial Radiation Therapy for Treating Nonmelanoma 
Skin Cancers and Keloids. J Clin Aesthet Dermatol;12(2):12–18, 2019



Consensus Guidelines on SRT
Background: The use of superficial radiation therapy (SRT) 

has experienced a renaissance for treating nonmelanoma skin 
cancers (NMSCs) and recurrent keloids; however, published 
treatment guidelines are lacking.

Objective: The objective of this work was to provide 
consensus guidelines on the use of SRT for treating NMSC 
and recurrent keloids based on a review of the literature and 
expert opinion.



Consensus Guidelines on SRT
Methods & Materials: A search of the medical literature was 

performed to obtain published information on the use of SRT 
for review. A group of highly qualified dermatologists 
convened to reach consensus guidelines (2/3 agreement) on 
use of SRT for the treatment of NMSCs and recurrent keloids 
and the guidelines were then sent to a group of experienced 
users of SRT for comment. The final consensus guidelines 
are therefore based on medical literature and expert opinion. 



Consensus Guidelines on SRT
Results: Agreement on consensus guidelines was reached for 

numerous aspects of SRT use including appropriate tumor 
types for SRT; anatomical areas suitable for SRT; energy, 
fractions and scheduling recommendations for SRT; use of 
SRT in the presence of comorbidities; safety factors; and 
treatment recommendations for recurrent keloids based the 
literature and on both the expert group and a survey of 
experienced users.



Consensus Guidelines on SRT
 1. Multiple Treatment Modalities are Available for Treating NMSC 

and Radiation therapy, specifically SRT should be a first option for 
treating appropriate types of NMSC in appropriate patients
 1.1 Currently available treatments for NMSC include destruction, 

surgery, photodynamic therapy, topical therapies and several energy-
based therapies and various forms of RT (31-33). 

 1.2 In many cases, cure rates using RT, and specifically SRT for the 
treatment of NMSC are similar to surgical options (6, 10, 34, 35) and 
cosmesis with appropriate energies and fractions may be superior to 
surgery for NMSC in certain anatomic locations (34).



Consensus Guidelines on SRT
1.3 Radiation therapy, specifically SRT, should be a 

first option for treating appropriate types of NMSC 
tumors (7, 20, 25, 35) and patient consent for NMSC 
should include a discussion of all treatment options 
including SRT (36). 

1.4 Contraindications to the use of SRT include 
aggressive tumor histology or deep tumor invasion, 
previously irradiated lesions, and some types of NMSC 
occurring on organ transplant recipients (14).



Consensus Guidelines on SRT
2. There are Significant Differences between SRT 

and Other Energy-based Therapies and SRT is 
superior to EBRT and EBX for treating most 
NMSC 
2.1 Electron beam radiotherapy (EBRT) utilizes 

electrons to treat NMSC (37) and electronic 
brachytherapy (EBX) involves the application of 
short contact x-rays to treat NMSC lesions (9, 38). 



Consensus Guidelines on SRT
2.1.1 There are significant differences in the physical and 

clinical properties of these treatment modalities, such as 
beam profile and depth of penetration. The beam and 
delivered dose of SRT have dramatically less lateral edge 
beam drop-off (1 mm) in the penumbra at the treatment 
site compared to EBRT (8-10 mm) (39). EBRT requires 
higher energy to successfully encompass a superficial 
lesion and is associated with lower overall cure rates for 
NMSC. 



Consensus Guidelines on SRT
2.1.2 SRT is therefore superior to EBRT for treating most 

NMSC and results in better cosmesis (40, 41). 
2.1.3 To some extent, different energy-based therapies may be 

optimal for different tumor types and anatomical areas (38, 42). 
For example, EBRT has an established role as adjunctive 
therapy in tumors with perineurial invasion, treatment of 
cutaneous t-cell lymphomas, Merkel cell carcinoma, 
dermatofibrosarcoma protuberans, and select melanomas of the 
head and neck that demonstrate extracapsular spread in lymph 
nodes or are spindle cell subtypes (43).



Consensus Guidelines on SRT
2.2  EBX should be considered short-contact SRT since the energy 

source is the same and the technology is virtually identical to short 
contact SRT devices (44, 45). 
2.2.1 SRT is superior to electronic surface EBX based on its 

ability to vary energies from 50 to 100 cGy and ability to 
employ larger spot sizes. In contrast to EBX, clinical data on 
thousands of patients supports long-term cure rate and cosmesis 
with SRT (10, 25).

2.2.2 Although the energy source is the same, SRT is currently 
more cost-effective in terms of equipment and patient cost (14).



Consensus Guidelines on SRT
3. Several Tumor Types are More Appropriate for 

Treatment with SRT such as primary BCC and SCC 
and for significant SCC in situ, certain cases of 
cutaneous lymphomas and Kaposi sarcoma; however, 
other tumor types including tumors with perineurial 
invasion, treatment of cutaneous t-cell lymphomas, 
Merkel cell carcinoma, dermatofibrosarcoma 
protuberans, and select melanomas should be treated 
by other forms of radiation therapy 



Consensus Guidelines on SRT
 3.1 SRT is a viable nonsurgical option and chief indication for primary BCC 

and SCC and for significant SCC in situ (25, 46); however, similar to 
surgical options, using SRT to treat large, deep tumors may have lower cure 
rates than smaller tumors, except for superficial ones (47, 48). 

 3.2 SRT can also be used in certain cases to treat cutaneous lymphomas and 
Kaposi sarcoma (49-51); however, other tumor types including tumors with 
perineurial invasion, treatment of cutaneous t-cell lymphomas, Merkel cell 
carcinoma, dermatofibrosarcoma protuberans, and select melanomas of the 
head and neck that demonstrate extracapsular spread in lymph nodes or are 
spindle cell subtypes should be treated by other forms of radiation therapy 
such as EBX (43)
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4. Measuring NMSC Tumors and Identifying Tumor 

Margins for SRT are Similar to Surgery based on the 
fact that the penumbra for SRT is only 1 mm.
4.1 Tumor margins are similar to those used in surgery 

(52). The most appropriate method for establishing the 
margin is to measure the tumor using the same margins 
necessary to achieve adequate cure rates if it were treated 
surgically. 
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4.2 The initial measurement for the NMSC should include all 

clinical areas that could have tumor present, similar to the way 
drawn surgical excision margins are estimated. The maximum 
diameter of this measured area should be reported as tumor size. 
Additional SRT treatment margins can then be ≤5 mm of 
clinically normal skin due to the fact that the penumbra for SRT is 
only 1 mm. Older literature based on EBRT which has a penumbra 
of >6mm estimated that the and a radiation field should extend 5 
to 10 mm (the umbra) beyond the tumor into clinically normal 
skin (25). 



Consensus Guidelines on SRT

5. Some Anatomical Areas are More 
Suitable for Treating NMSC with SRT 
including on the lower extremities below 
the knee and the nasal alar rim, ear, and 
perioral and periorbital areas 
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5.1 In areas where tissue-sparing is of paramount 

importance, SRT may be better suited than surgery which 
may have undesirable cosmetic and functional consequences 
requiring reconstructive surgery (20, 53, 54). 

5.2 SRT is particularly beneficial for certain NMSC on the 
lower extremities below the knee and has particularly 
favorable cosmesis on the nasal alar rim, ear, and perioral 
and periorbital areas (19, 20, 22, 26, 34, 47, 48, 55, 56).
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 6. Some Patients are More Appropriate for SRT based on Local Skin 

Factors and Comorbidities especially for treating patients who cannot 
be treated surgically due to advancing age, pre-existing medical 
condition such as diabetes, stasis dermatitis, chronic edema and 
circulatory compromise or concomitant drug therapy such as 
anticoagulants, or patient preference 
 6.1 Patients with NMSC present with varying age (57, 58), medication 

use and comorbidities (58). SRT is beneficial and cost-effective for 
NMSC on the lower extremities which may otherwise be associated with 
cellulitis and infection, especially among frail, elderly patients (14, 25). 
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6.2 SRT is especially indicated for treating patients who 

cannot be treated surgically due to advancing age, pre-
existing medical condition such as diabetes, stasis 
dermatitis, chronic edema and circulatory compromise 
(54, 59, 60) concomitant drug therapy such as 
anticoagulants, or patient preference    (61, 62). 

6.3 As there is no anesthesia or cutting associated with the 
use of SRT, it is ideal for patients who fear surgery (42). 
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 7. Patient Safety Factors are Mandatory Including Custom 

Site Shielding
7.1 To reliably and safely deliver the dose to the tumor bed, 

proper patient positioning, immobilization, and shielding 
should be repeatedly tested and fine-tuned during treatment 
simulation. Shielding of the eyes and nontreated areas 
including the torso and thyroid should be used routinely as 
well as specific shields such as intraoral and intranasal when 
those areas are associated with treatment (25).
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7.2 Custom lead shielding should be fabricated for the specific 

tumor site in all patients undergoing SRT (63). Any variance in 
shield or position or radiation therapy cone contact can result in 
under-treatment of a tumor. 

7.3 Patients should be informed about expected short term and 
long-term side effects (64) which includes various degrees of 
radiation dermatitis.. The occurrence of post-inflammatory 
hypopigmentation or hyperpigmentation among dark-skinned 
patients.
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 8. Optimal Energy, Fractions and Scheduling for Treating NMSC 

leads to Optimal Outcomes
 8.1 Treatment recommendations are specific for anatomical locations. 

Altering the fraction size and the overall total dose affects acute 
(radiation dermatitis and ulceration) and latent reactions (atrophy, 
telangiectasia, and pigmentation changes) (18, 65). Data indicates that 
changes in SRT fractionation schemes, by increased number and time 
between treatments, have led to better outcomes (55, 56, 
66).Additionally, the total dose fraction (TDF) should be between 90-
110, especially when treating low vascular areas such as the lower 
limbs. 
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8.2 The range of available energy with SRT permits the use of 

higher energy for deeper NMSC lesions. Cure rates are similar 
for different fraction numbers provided the TDF is similar, but 
short and long-term adverse events can be significantly fewer for 
a larger number of fractions. 

8.3 The ideal number of fractions involves discussion with 
patients and family regarding outcome and cosmesis (more 
fractions) verses convenience (less fractions). The treatment 
recommendations in Table 2 are deemed appropriate for each 
area (66, 67).



Table 2. Recommendations for Using Superficial Radiation Therapy on Various Anatomical 
Treatment Areas
Scalp, Cheeks, Forehead, Nose, Trunk, Arms, Neck

Tumor Type
Superficial BCC, SCC in 
situ

Infiltrative BCC, Nodular 
BCC, SCC superficial

Infiltrative SCC, 

Thick SCC, 
Keratoacanthoma

Depth 50 kV 70 kV 100 kV
Therapeutic Dosing 
Rangea 4500-5500 cGy 4500-5500 cGy 4500-5500 cGy

Total Dose Fractions 98-100 cGy 98-100 cGy 98-100 cGy

Number of Doses 
(Fractions)b 6-18 6-18 6-18

Dosing Frequency
1-5 fractions/week

(2-3/week optimal)
1-5 fractions/week (2-

3/week optimal) 
1-5 fractions/week 

(2-3/week optimal)



Lower Extremities, Bony Prominences, Mucosal Membrane Borders (Lips and Eyelids)

Superficial BCC, SCC 
in situ

Infiltrative BCC, 
Nodular BCC, SCC 
superficial

Infiltrative SCC, Thick 
SCC, Keratoacanthoma

Depth 50 kV 70 kV 100 kV

Therapeutic Dosing 
Range

4500-5500 cGy 4500-5500 cGy 4500-5500 cGy

TDF 94-96 94-96 94-96

Number of Doses 
(Fractions)b 6-18 6-18 6-18

Dosing Frequency
1-3 fractions/week 
(2/week optimal)

1-3 fractions/week 
(2/week optimal)

1-3 fractions/week 
(2/week optimal)

aUse lower Total Dose Fractionation if treatment area has a high fat content.
bA smaller number of fractions result in same cure rate but is more likely to result in 
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 9. Pausing Treatment Due to Significant Radiation Dermatitis is 

an important part of SRT treatment algorithm 
9.1 Constant evaluation of the treatment site is necessary 

throughout the course of treatment. There can be minimal pain, 
swelling or moist desquamation at the treatment area. There 
should be a pause (decay) in treatment at first sign of significant 
ulceration, swelling or pain,

9.2 Subsequently, a reassessment and dosimetry calculation should 
be performed to determine if a change in treatment parameters is 
necessary.



Consensus Guidelines on SRT
 10. There is no data that that indicates whether or not topical 

Treatments for Radiation Dermatitis During and After SRT 
effects treatment outcomes 
10.1 Numerous topical products are promoted for 

preventing or treating radiation dermatitis. Although there 
is a hypothesis that inflammation associated with radiation 
therapy may be a mechanism of curing NMSC (68), there 
is no clinical study evidence whether reducing 
inflammation associated with radiation dermatitis does not 
impact cure rates. 
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10.2 Similarly, there is insufficient evidence to 

support or refute the use of specific therapies for 
the prevention or management of radiation-
induced skin changes. Additional studies are 
needed (69-71). 
10.3 The post-SRT management of radiation 

dermatitis is based principally on the severity of 
damaged skin.
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 11. SRT is safe and effective in treating recurrent keloid scars 

that are resistant to other therapies with 3 post-surgical 
fractions
11.1 There is substantial evidence that SRT is effective for 

treating recurrent keloid scars that are resistant to other 
therapies (72-74). Post-surgical treatment of keloid excision 
suture lines with several fractions of SRT significantly reduces 
keloid recurrence rates (75-80). Although effective outcomes 
can be achieved with single doses of SRT, long-term sequelae 
are improved with three doses (81). 
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11.2 Fractionation of the SRT dose reduces the risk of 

hyperpigmentation and other adverse events. The optimal 
treatment protocol is a biologically effective dose of 
3000 cGy in three fractions of 600 cGy on post-operative 
days 1, 2 and 3 (82). The treatment recommendations in 
Table 3 are appropriate for keloids (74, 83-86).

11.3 There is little evidence that exposing keloid or 
surrounding healthy skin to SRT at a 3000 cGy dosing 
causes skin cancer (87-90).



SRT: Clinical Experience 



SRT for NMSC
Clinical Paradigms 

 Patient Selection
 Age
 Medical Status
 Co morbidities
 Anticoagulation
 Patient preference

 Tumor Selection
 Type
 Recurrence
 Size
 Location

 Other mitigating factors



SRT for NMSC
Clinical Paradigms II

 Treatment algorithms 
Energy
Margins
Fractionation
Schedule

 Patient safety
Shielding
Comfort

 Quality and regulatory compliance



SRT for NMSC
Our Clinical Experience I

 Installed June 2012
Room Preparation, installation and inspection 
 Training for myself and staff 
 I evaluate, PA’s treat
Approximately 600 NMSC to date with optimal fractionation 

protocols (approximately 10% of NMSC treated)
 2 recurrences to date
Good to excellent cosmesis



SRT for NMSC
Our Clinical Experience II

Patient comfort and safety paramount
Primary indications
BCC and SCC
Scalp, lower legs, nose
Elderly with co morbidities

Average 15 fractions, 2 - 3 times a week



SRT: Clinical Examples 



Patient BW
Squamous Cell Carcinoma

Left Nasal Ala

Biopsy Post Radiation #15 Post Radiation
3 years



Patient MS
Squamous Cell Carcinoma

Mid Nose Tip

Biopsy Post Radiation #13 Post Radiation
5 years



Patient DS
Squamous Cell Carcinoma

Right Nose Tip

Biopsy Post Radiation #13 Post Radiation
4 years



Patient SR2
Squamous Cell Carcinoma

Right Anterior Scalp Lateral

Biopsy Post Radiation #14 Post Radiation
5 years



Patient MAP
Squamous Cell Carcinoma
Left Anterior Tibial Lateral

Simulation Post Radiation #14 Post Radiation
4 years



Multiple Cheek BCCs



Extensive BCC Scalp



SCC Temple



Summary and Conclusions I
 Historically, RT has been one of the primary treatments for NMSC by 

dermatologists but use has decreased over time and have been 
delegated to Radiation Oncologists

 Changing demographics, increasing NMSC and new innovations in 
equipment and techniques bring SRT back to Dermatology

 Significant literature on benefits of SRT 
 New fractionation methods improve therapeutic index with high cure 

rates and low acute and latent side effects especially in difficult 
treatment areas such as scalp and lower extremities without scaring



Summary and Conclusions II
Hypertrophic and Keloid scars are common especially 

in certain ethnic populations and for many symptomatic
Surgical excision is effective but has a very high 

recurrence rate
Post operative treatment with SRT can significantly 

reduce recurrences 
Excise on day 0 and use SRT on POD 1, 2, 3 each 6 Gy
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