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Abstract

Corns are a common foot problem accounting for nearly half of all problems seen within po-
diatry and chiropody clinics. Hard corns are concentrated areas of hyperkeratosis within the
stratum corneum, typically found on the weight-bearing (plantar) surfaces of the feet. For many
patients, they are a source of pain and have been shown to negatively affect a patient’s activity
and quality of life. Most of the currently available treatments are short-lived in their effective-
ness, with corns frequently being recurrent, requiring repeated visits to remove the painful
lesions. The use of handheld microwave devices indicated for surface applications has demon-
strated effectiveness in clearing recalcitrant plantar warts and significantly reducing the pain
associated with them. The authors report 2 cases of patients with persistent and painful plantar
corns who underwent microwave treatment of their plantar corns with a successful, lasting
reduction in pain levels after the intervention. Further work is required to fully assess the po-
tential of this treatment modality in the management of painful plantar corns.
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Introduction

Corns are a common foot problem thought to affect between 10 and 48% of adults [1, 2].
Typically, they present as hard, yellow hyperkeratotic lesions, located in areas of the foot sub-
jected to pressure. Their exact aetiology remains unclear; however, the intermittent forces
generated during locomotion and by shoe wear are known to increase shear and frictional
forces across the foot, which in turn leads to the development of thickening of the stratum
corneum (hyperkeratosis), which may develop into symptomatic corns - most frequently lo-
cated under the metatarsal heads and on the lateral side of the fifth toe.

Their presence can lead to pain, a decrease in physical function and a reduction in the
patient’s quality of life [3]. Smokers are known particularly to develop painful plantar lesions
[4]. Traditional treatment of plantar corns focuses on elimination of the causative factors,
where possible, but for many patients they can take a chronic course. Within chiropody and
podiatry clinics, removal of the corn using a scalpel (enucleation) is a favoured procedure
which has been shown to give immediate short-term relief of pain [5]. Consequently, for many
patients, due to the recurrent nature of corns, repeat visits to the podiatrist/chiropodist for
treatment are necessary to reduce the pain associated with them.

In a previously published study, a handheld microwave device indicated for the treatment
of surface skin lesions was shown, in a cohort of 32 adult patients, to resolve stubborn plantar
warts. One finding from this work suggested a significant decrease in pain levels associated
with their warts whilst undergoing treatment with microwaves [6]. Histologically, corns and
warts both represent potentially painful hyperkeratotic lesions.

Case Presentation

Patient A was a 50-year-old construction worker. His medical history showed occasional
migraines, for which he took sumatriptan (25 mg), but he was otherwise in good health. He
had smoked 10 cigarettes a day for many years. He had a history of two small, plantar corns
on his left foot which had been present for years (Fig. 1). He was receiving monthly podiatry
appointments for scalpel reduction of the corns to relieve the pain. Prior to the current treat-
ment regime, he had tried prescription insoles to redistribute pressure away from the painful
areas of the foot and the application of salicylic acid corn plasters. The latter had led to irrita-
tion of the skin, so consequently it was discontinued by the patient.

Following a discussion with the patient and consent, it was decided to embark on a course
of microwave treatment using the SWIFT® microwave device (Emblation, UK). A course of
treatment was proposed using microwave treatment given at monthly intervals for up to 4
months. At each appointment visit, prior to debridement, both plantar corns were cleaned us-
ing chlorohexidine gluconate in 70% alcohol and enucleated with a scalpel. The microwave
device was then placed onto each of the two corns, and 10 W of energy was delivered for 2 s -
a total of 20 ] of energy was delivered into each lesion at each visit. At each visit, the patient
was also asked to rate the pain in the week prior to treatment on a scale of 0-10 (with 0 =no
pain, 10 = the worst pain imaginable).

Prior to the first application of treatment, the patient had rated the pain as 6 out of 10. On
subsequent visits the pain score reduced to a score of 1. A month after the fourth application
of microwaves, the patient reported no pain (score of 0) from the corn in the previous week.
After completion of treatment, he extended his appointment intervals to 12 weeks with no
active further treatment. At his review 6 months after the last treatment, he reported that
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although they were still present, the corns were no longer painful (Fig. 2). He was advised to
return should they become painful again, but did not return to the clinic after this appoint-
ment.

Patient B was a 77-year-old female with a painful corn of 20 years duration on the lateral
apex of her third toe (Fig. 3). She was in good health and receiving no medication. Her corn
was being treated with fortnightly scalpel debridement by her podiatrist, but despite this the
patient reported the pain as a constant problem affecting her daily activities. Following a dis-
cussion with the patient, a course of microwave treatment was suggested. Prior to treatment,
the patient had rated the pain from her corn as 7 out of 10 (0 being no pain, 10 the worst pain
imaginable). The lesion was cleaned with 70% alcohol and underwent scalpel debridement.
Following this, the corn was treated using microwaves - a single application of 8 W for 2 s, 5
times. She was re-booked to return after 2 weeks. At this appointment, she reported a signifi-
cant pain reduction (to 4 out of 10). A subsequent repeat treatment of 8 W for 2 s, applied 5
times, was carried out. Four weeks later, her pain level had reduced to 1 out of 10 and the
treatment with microwaves was repeated (8 W applied to the corn for 2 s, 5 times). The pa-
tient was reviewed after 3 treatments and reported no further pain from the lesion (Fig. 4). At
6 months, although still present, the corn was still entirely pain free.

Discussion and Conclusion

The use of a handheld microwave device in the treatment of plantar warts showed a clear-
ance rate of nearly 76% in adults with recalcitrant lesions. The data from this work highlighted
how following treatment of painful warts using microwaves, there was a significant reduction
in reported pain scores in the majority of participants [6]. Both corns and plantar warts are
hyperkeratotic lesions of the epidermis exhibiting similar features — hyperkeratosis of the
stratum corneum and pain are frequently associated with their presence.

Microwaves are a form of energy within the electromagnetic spectrum (300 MHz to 300
GHz). A review of the effects of electromagnetic energy on human tissue has reported a num-
ber of such effects, including pain relief, which may contribute to the positive outcome ob-
served in these patients [7]. Despite the reduction in pain, both our patients remained with
pain-free corns, suggesting that the effect was likely based on alteration of the local pain mech-
anisms rather than on pain relief through eradication of the lesions. Even though the exact
mechanism is unknown, there are several theories which may help explain the observed ef-
fect.

Research has shown that in peripheral nerve fibres, raising of the skin temperature is ac-
companied by an increase in nerve conduction velocity with a concomitant decrease in sen-
sory latency. The nerve conduction velocity increases, and this is thought to be related to
nerve denervation or an increase in the pain threshold [8]. It is known that use of this micro-
wave device on skin can increase local skin temperatures in the hyperthermic range of 46°C
[9], which may give rise to localised nerve denervation and a subsequent reduction in pain.

A review of the effects of pulsed electromagnetic fields has been undertaken, and at a cel-
lular level, it has been shown how the modality causes an increase in calcium binding to cal-
modulin, which in turn promotes nitric oxide release, which induces the effect of pain relief.
In addition, levels of the proinflammatory cytokine IL-1f8 have been shown to be lower in
those patients receiving electromagnetic energy treatment [10]. This cytokine has been
shown to be stimulatory in the induction of pain following nerve injury.
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However, further work is required to assess this effect seen with microwaves on a larger
study population as a potential modality for the treatment of painful plantar corns.
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Fig. 1. Patient A: plantar corns prior to microwave treatment.

Fig. 2. Patient A: plantar corns at the 6-month review after completion of treatment.
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Fig. 3. Patient B: apical corn at presentation.

Fig. 4. Patient B: after 3 microwave treatments.
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