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Abstract 

Plantar warts, caused by the human papilloma virus (HPV), are a commonly encountered 

condition presenting in clinic. In adults, an array of various therapies exists, frequently with 

modest results particularly with plantar lesions. Microwaves have had limited uses for medi-

cal purposes. Recently a new portable microwave device has been approved for the treat-

ment of skin lesions. Prior research has demonstrated immuno-stimulatory effects against 

HPV infection. We report the application of a novel portable medical microwave unit to treat 

a long-standing plantar wart which had failed to respond to other treatment modalities. 

 © 2017 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Cutaneous warts are a common clinical problem estimated to affect between 7 and 12% 
of the population [1]. For many younger patients, natural resolution is a common feature, 
but in adults they often remain stubborn and refractory to treatment. As highlighted in re-
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cent guidelines, long-term persistence and failure to respond to therapy are more commonly 
features of cutaneous warts located on the plantar area of the foot [2]. In addition to the low 
success rate of common therapies such as salicylic acid and cryosurgery for warts in this 
location, these therapies cause local irritation and pain making their use unfavourable [2].  

Case Report 

A 41-year-old male with a stubborn, single plantar wart on his right styloid process 
which had been present for over a year and had failed to respond to treatment with cryosur-
gery (Fig. 1). The lesion was described as painful when standing. The lesion measured 10 by 
10 mm, and the patient rated the pain level as an 8 out of 10 (numeric rating scale) at the 
initial assessment. He had no significant past medical or medication history. Following a 
discussion with the patient about the various options available, the patient consented for 
treatment using microwave energy. After gentle reduction of the hyperkeratotic skin overly-
ing the lesion, microwave energy was applied using the Swift S800 Microwave Device  
(Emblation Medical Ltd, Alloa, UK). Device settings were programmed to deliver 50 J (10 W 
for 5 s). Microwaves were delivered without topical or local anaesthetic to the verruca 
through an applicator applied directly onto the surface of the lesion. After intervention, no 
dressing was required, and the patient was able to mobilise freely. After 3 weeks, the patient 
was reviewed. The treated area demonstrated large amounts of bruising (Fig. 2). Pain meas-
urement was recorded as 2 out of 10 (NRS), corresponding to a 75% improvement com-
pared to pre-operative levels. Interestingly, the patient noted that pain had reduced almost 
immediately following the first microwave ablation. A second treatment of 50 J was adminis-
tered to the same area under the same settings. Two weeks later, the lesion was almost 
completely resolved (Fig. 3) and pain score assessment was 0 out of 10 (NRS). At 6-month 
follow-up, the lesion remained fully resolved (Fig. 4).  

Discussion 

This case represents a report of successful treatment of a cutaneous wart using a porta-
ble microwave therapy device. The device was developed and subsequently “CE” marked as 
a medical device for the general indications “in the treatment and ablation of skin lesions.” In 
this singular case presentation, the microwave device proved successful and creates a path-
way for further research into the treatment of plantar warts. Microwaves are a type of non-
ionising radiation in the 300 MHz to 300 GHz wavelength range of the electro-magnetic 
spectrum. Application to the skin works on the principle of dielectric heating. Polar mole-
cules, such as water, when exposed to microwave energy, rotate and attempt to align with 
the changing electro-magnetic field. At microwave frequencies, rapidly rotating molecules 
generate heat which is dissipated to the surrounding tissues and acts to rapidly elevate tem-
peratures. To date, the medical applications of microwaves have been relatively limited and 
not widely explored. The technology has been successfully utilised intra-operatively to ab-
late large tumours [3, 4] but little work has focused on its applications in the treatment of 
skin lesions. The unit produces microwave energy within the 8 GHz range from an internal 
generator, delivered through a cable into a ceramic cap, directly into the tissues to which it is 
applied. The applicator tip of the device is single use reducing the risk of cross-infection. The 
physical properties of microwaves potentially offer significant advantages over cryotherapy 
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and laser modalities when used medically on the skin. Firstly, as microwaves travel through 
tissue in straight lines in alignment with the device tip, there is minimal lateral spread of 
heat, meaning minimal damage to surrounding tissue. Moreover, microwave energy is not 
dependent on tissue conductivity, and tissue effects can therefore be produced much more 
rapidly than with cryotherapy cooling. Compared to laser light, microwaves are not modified 
by chromophores, and therefore microwaves show a greater depth of penetration into the 
skin. At powers of up to 10 W, a penetration of up to 3 mm can be expected. An additional 
advantage is that the procedure does not induce vapour, smoke or particulate debris, which 
is a common problem with high energy lasers, and has been reported to spread viral parti-
cles within the plume [5]. Additionally, the device causes no skin breakage at site of applica-
tion (at this energy setting) and so did not require any post-operative dressing, allowing the 
patient continue normally activity. The benefits of a heat therapy over a cold treatment such 
as liquid nitrogen application can be seen as the wart virus, although stable in temperatures 
of 196° C is more sensitive to heating than cold.  

Studies on the effects of heating normal and human papilloma virus (HPV)-infected tis-
sue suggest that it may promote the induction of adaptive immunity [6–10]. Microwave 
damage to HPV in an in vitro study on genital warts was compared with that caused by 
treatment with a CO2 laser. The authors of the work concluded that microwaves were signif-
icantly more effective at denaturing HPV than the comparative device [11]. Preliminary stud-
ies of human skin explants exposed to low-level microwave energy suggested that increased 
danger signalling in keratinocytes, including induction of HSP70, may be the critical pathway 
for cutaneous wart resolution. Microwave-treated keratinocytes were able to induce den-
dritic cell activation (CD80, CD86, CD40) and enhancement of anti-HPV responses by CD8+ T 
cells [12, 13]. This case study represents an exciting additional therapeutic option for treat-
ment of recalcitrant cutaneous warts. We acknowledge the limitations of reporting a single 
case, and further work to address this in a randomised controlled trial setting is underway.  

Conclusion 

This work represents a single case study of a persistent and painful wart treated suc-
cessfully using microwave energy applied directly to the lesion using a novel medical device. 
Further work is required to fully assess the effectiveness of this therapy.  

Statement of Ethics 

This case study was drawn from an ongoing project which has been granted full ethical 
approval from the Faculty of Health Sciences, University of Southampton. Full consent was 
obtained from the patient for use of this case study. 

Disclosure Statement 

I.R.B. is a consultant for Emblation Medical Limited.  
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Fig. 1. Lesion at presentation (10 × 10 mm). 
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Fig. 2. Lesion at 3 weeks after treatment. 

 

 

 

Fig. 3. Lesion at 5 weeks following 2 treatments. 
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Fig. 4. Lesion resolved at second visit post-operatively. 

 

D
ow

nl
oa

de
d 

by
: 

U
ni

ve
rs

ity
 o

f S
ou

th
am

pt
on

 H
ar

tle
y 

Li
br

ar
y 

   
   

   
   

 
15

2.
78

.2
09

.2
49

 -
 8

/8
/2

01
7 

10
:3

3:
29

 A
M

http://dx.doi.org/10.1159%2F000477377

	A02_SectionTitle
	txtA02_SectionTitle
	HeaderStart
	A04_Title
	txtA04_Title
	A07_Author
	txtA07_Author
	txtA14_Institutions
	txtStart
	A20_KeywordsTitle
	A22_AbstractTitle
	A23_Abstract
	FigText_1
	FigText_2
	FigText_3
	FigText_4
	H01_RefTitle
	T21_References
	H02_Ref
	EndeReferenzen
	Fig_1
	Fig_2
	Fig_3
	Fig_4
	FigStart
	Weiter

	CitRef_6: 
	CitRef_7: 
	CitRef_8: 
	CitRef_9: 
	CitRef_1: 
	CitRef_2: 
	CitRef_3: 
	CitRef_4: 
	CitRef_5: 
	CitRef_11: 


