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Background
•  Non-melanoma skin cancer (NMSC) is the most common 
 malignancy in the US 

 •  Affects 2 to 3 million people each year  

•  High dose rate (HDR) brachytherapy using surface applicators
 has shown efficacy in the treatment of NMSC 
•  An electronic brachytherapy (EBT) system permits treatment 
 of NMSC without the use of a radioactive isotope

 •  Xoft Axxent® eBx® system

•  A miniature, electronic, HDR, low energy X-ray tube produces 
 X-rays of 50 keV maximum energy

Dose Profile of Xoft 35mm Surface 
Applicator vs. Ir-192 Liepzig Applicator

For 10 sources over the 80% field width (per AAPM TG25)
•   Flatness (Mean and S.D.):   3.2 % +/- 1.2%

•   Symmetry (Mean and S.D.):   4.2 % +/- 2.1%

Superior Dose Profile with Xoft Applicator
•   Potential to decrease margins compared to Ir-192 

Treatment setup for patient with facial lesion showing a) ther-
moplastic mask cut out around lesion; b) surface applicator in 
contact with skin; c) shielding and applicator setup; and d) 
electronic brachytherapy controller to the right of the patient.
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Purpose/Objective(s)
The objective of this study was to assess adverse effects, 
cosmesis, and recurrence rates up to five years following high 
dose rate (HDR) electronic brachytherapy for the treatment of 
non-melanoma skin cancer (NMSC).

Materials/Methods

Results

PATIENT CHARACTERISTICS
N Subjects      N Lesions

Mean Age (Range)

Gender

Ethnicity

200 Subjects      297 Lesions

77 Years (52 - 102)

62% Male      38% Female

97% Caucasian non-Hispanic

TUMOR SIZE
(N=296 Lesions)

195

83

13

4

3

65.9%

26.0%

4.4%

1.4%

  .3%

≤ 1 cm

> 1 cm to ≤ 2 cm

> 2 cm to ≤ 3 cm

> 3 cm to ≤ 4 cm

> 4 cm to ≤ 5 cm

n %

HISTOPATHOLOGY
(N=297 Lesions)

167

122

2

3

1

1

5.9 (4-9) min.

6.2 (4-13) min.

5.8 (5-7) min.

8.4 (6-14) min.

5.2 min.

5.2 min.

Basal Cell Carcinoma

Squamous Cell Carcinoma

Merkel Cell Carcinoma

Cutaneous T-Cell Lymphoma

B-Cell Lymphoma

Basal-Squamous Cell Carcinoma

n TREATMENT TIME:
Mean (Range)

LESION LOCATION 
(N=297 Lesions)

78

94

35

40

30

12

8

Nose

Face (forehead, temple, eyelid, glabella, sideburn, cheek, lip, chin)

Ear

Extremity

Scalp

Torso

Neck

n %
26.3%

32.7%

11.9%

13.5%

10.1%

4.0%

2.7%

ACUTE TOXICITIES at 1 month 
(N=279 Lesions)

n %
82%

27%

2%

%

2%

Rash Dermatitis

Pruritus

Hyperpigmentation

LATE TOXICITIES at 12 months or 
longer (N=297 Lesions)

Hypopigmentation

NO GRADE 3 or HIGHER TOXICITIES

246

79

5

n

7

Results

•  No patients with poor cosmesis

Cosmesis
Percentage of 
lesions with

Fair

Good, or

Excellent 
Cosmesis 
(percentage 
provided for 
excellent) N=93

1
Post-Treatment Visit Year

N=59
2

N=44
3

N=17
4

97
%

94
%

89
%

10
0%

Patient Examples

Pre-treatment 

Fraction 7

1 Mo

3 Mo 6 Mo 2 Yr

Pre-treatment 1 Yr

Conclusion
Treatment of NMSC with HDR electronic brachytherapy using 
surface applicators resulted in excellent local control (99%) and 
good to excellent cosmesis up to five years post-treatment. 
Acute toxicities resolved within one year and late toxicities were 
acceptable up to five years post-treatment. HDR electronic 
brachytherapy provides a convenient non-surgical treatment 
option for NMSC patients.

Disclosure
I received research funding from Xoft – a subsidiary of iCAD, 
Inc., San Jose, CA, as the Principal Investigator for this study.

Basal cell carcinoma on the left nasolabial fold
Treated with 40 Gy to a 5 mm depth

Squamous cell carcinoma on right cheek
Treated with 40 Gy to a 5 mm depth

Squamous cell carcinoma on right antihelix
Treated with 40 Gy to a 3 mm depth

1 Yr 5 Yr

2 Yr 3 Yr

1 Mo 3 Mo

6 Mo 1 Yr 4 Yr

Fraction 7Pre-Treatment 1 Mo

3 Yr
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0%
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From July 2009 to June 2014, 200 patients with 297 NMSC 
lesions were treated under an IRB approved protocol with HDR 
electronic brachytherapy using a surface applicator to a dose of 
40 Gy in 8 fractions, delivered twice weekly. A 10-50 mm surface 
applicator was selected to allow for complete coverage of the 
target lesion with acceptable margin. Photographs were taken at 
initial consultation and follow up. Patient care included use of 
petrolatum ointment during treatment and aloe vera gel through 
1 month post-treatment. At follow up, patients were assessed for 
acute and late toxicities, cosmesis and local control.

Treatment of 297 lesions was completed in 200 patients with a 
mean age 77 years (range 52-102 years). There has been one 
recurrence to date with a mean follow up of 16.5 months (range 
1-63 months). One-month, 3-month, 6-month, 1-year, 2-year, 
3-year, 4-year and 5-year data were available for 214, 156, 98, 
93, 59, 42, 16 and 10 lesions, respectively. The most frequent 
acute effects (defined as adverse reactions up to three months 
post treatment) were rash dermatitis in 256 (86.0%), pruritus in 
79 (27.0%) and hyperpigmentation in 4 (1.0%) of 297 lesions 
treated. These acute effects were present in less than 33% of 
lesions 3 months after treatment and less than 1% of lesions at 
1 year after treatment. The most frequent late effects were 
hypopigmentation in 18 (6.0%) and alopecia in 2 (1.0%) of 297 
lesions at 6 months or greater after treatment. All adverse 
events were grade 1 or 2 except one grade 3 non-healing foot 
ulcer that eventually required hyperbaric oxygen. Cosmesis at 
one-year was excellent for 88 (97.77%) and good for 2 (2.22%) 
of 90 evaluable lesions, at two-years was excellent for 54 
(94.73%) and good for 3 (5.26%) of 57 evaluable lesions, at 
three-years was excellent for 44 (89.79%) and good for 5 
(10.2%) of 49 evaluable lesions,at four-years was excellent for 
all 17 (100%) evaluable lesions and at five-years was excellent 
for all 10 (100%) evaluable lesions.


