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Abstract
Introduction: Plantar warts are often refractory to every kind of treatment and can prevail for decades in adults. We define
as recalcitrant those warts that have persisted for more than 2 years, or after at least two treatment modalities. Material and
methods: A total of 15 consecutive patients with recalcitrant plantar warts were included in this preliminary study. The treatment involved one or two sessions to apply the compounding comprised by 1% of cantharidin, 5% of podophyllotoxin and
30% of salicylic acid (CPS), with a 4-week interval between applications. Results: During the treatment and its subsequent
six-month follow-up, complete erradication of the lesions was observed in all 15 patients; 8 (53.3%) required a single application
of the solution and 7 (46.7%), two applications, with no side effects. Treatment-related patient satisfaction was measured
using a 10-cm long visual analogue scale (VAS), with an average score of 9.73 ± 0.46; all patients stated that they would
proceed with the treatment again if necessary. Conclusions: Topical treatment with the compounding is safe and efficacious,
and represents a promising therapeutic modality when applied on recalcitrant plantar warts. (Gac Med Mex. 2015;151:14-8)
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Introduction
Warts are very common viral infections of the skin and
are caused by the human papilloma virus (HPV), which is
responsible for these dermal lesions and represents a very
large group of closely related viruses, with more than 100
types. HPVs infect both the skin and the mucosae, and
many of them correspond to different clinical phenotypes1.
These infections are often frustrating both for patients and clinicians2,3, since they affect the patient’s
quality of life, causing shame, fear of being negatively
evaluated by others and frustration due to their persistance and recurrence4,5.
Correspondence:

Generally, these proliferations are refractory to very
different treatments and can persist for decades in
adults6, hence the definition of recalcitrant warts when
they persist for more than 2 years or after at least two
different treatment modalities. Therefore, the treatment
of recalcitrant plantar warts is assessed separately
from that of common warts7,8.
Currently, there is no cure for the HPV infection9 and
current therapy is aimed to suppress signs and symptoms; there is a lack of a single or completely effective
treatment for all patients affected at a general level and
especially on the feet10.
Recurrence often occurs with the vast majority of treatments and the treatment algorithm is quite varied; those
that are commonly used are associated with surgery,
electrocoagulation, cryotherapy with liquid nitrogen and
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Material and methods
Patients
A total of 15 consecutive patients with recalcitrant
plantar warts in different limited areas of the feet were
seen in a single foot orthopedics and surgery outpatient
center, where they were recruited over a six-month
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period. The diagnostic was made based on clinical
appearence22 in most cases, with biopsies being performed in two problematic patients.
Exclusion criteria included pregnancy or breastfeeding, immunosuppression, use of medications, known
sensitivity to any of the components of the study solution and dermatologic conditions at the site of treatment application, such as eczema and psoriasis. Patients with unrealistic expectations or fear in relation to
the treatment potential and those unable to tolerate
and/or comply with treatment recommendations were
excluded from the study. All patients gave their written
informed consent prior to inclusion in the study18, and
the ethical principles for medical investigation in human beings set forth by the Medical Declaration of
Helsinki were preserved.
The information received by the patients in the informed consent form clarified details on the procedure,
expectations after treatment and possible relapses that
had been discussed in visits before starting the treatment.
All participants were warned that the medication produced
blisters on the lesion, which could be painful. Adequate
painkillers were prescribed in order to palliate the pain,
in case its use was necessary during the treatment.
The patient was provided with the telephone number
of the investigator and was able to call him any time,
for any clarification or doubt, or if adverse reactions
occurred, such as burning sensation or discomfort on
the feet, fever, diarrhea or vomiting.
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laser vaporization11, although, in most cases, topical
agents such as salicylic, nitric and monochloroacetic
acid and cytotoxic agents such as bleomycin sulphate,
podophyllotoxin and 5-fluorouracil are used12.
The lack of controlled studies specifically focused on
the treatment of warts (there are even less on the treatment of plantar warts13,14) highlights the need for research to be conducted in this field, although, recently, topical treatment using the compounding comprised
by 1% of cantharidin, 5% of podophyllotoxin and 30%
of salicylic acid (CPS) has been reported to have a
very elevated rate of cure15.
Cantharidin is a blister agent produced by beetles
of the Meloidae coleoptera family. The substance is
known as Spanish fly. In Southern Europe, it is prepared using the Lytta vesicatoria species and has a
long history both in popular and traditional medicine16.
In dermatology, the compounding with this topical
solution has been used as a vesicant for the treatment
of warts and Molluscum contagiosum since 195817,18.
As the formation of blisters occurs within the epidermis,
it lacks adverse reactions19. The use of this agent is
not associated with any type of discomfort, although
the formation of blisters may produce pain3.
Healing rates with this topical agent are high: at a
general level, above 80%; for common, plantar and
periungual warts14, and particilarly in the feet, complete
clearance has been achieved in 95.8% of the cases15.
This is an extremely high cure rate compared with
other treatments20,21. However, there is scarce information in the literature on the efficacy of the topical treatment with the compounding consisting of 1% canthardin, 5% podophyllotoxin and 30% salicylic acid (CPD)
in the treatment of recalcitrant plantar warts.
Based on this background, the canthardin topical
solution is likely to be also an effective and safe treatment when these dermal infections persist. In this preliminary study, the treatment and a 6-month follow-up by
the same clinician of the complete process concerning
the abovementioned treatments, the number of treatment sessions, adverse effects due to the treatment,
patient satisfaction and rate of recurrence are described.

Procedure
The technique followed in the present study was the
one described by Becerro de Bengoa Vallejo et al.15,
which involved cleaning and disinfecting the zone and
delaminating the recalcitrant plantar wart with a number 3 scalpel handle and a number 15 blade15.
Next, the compounding of the topical preparation
consisting of cantharidin (1%), salicylic acid (30%),
podophyllotoxin (5%) and 2 ml of flexible collodion was
applied with a swab on the recalcitrant plantar wart
without surpassing the margins of the lesion, and the
solution was allowed to dry on the area for a few seconds. Then, it was covered with a porous dressing
until the programmed examination.
The patient returned for examination at 24 or 48 h.
In the cases where excessive discomfort was generated, the bandage was removed earlier and the clinician
could observe the formation of a blister in the zone
where the topical preparation had been applied (Fig. 1).
After removing the dressing, the content of the blister
15
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Figure 1. Blister formed at 48 h of solution application

Figure 2. The blister covering the recalcitrant plantar wart is debrided.

covering the recalcitrant plantar wart was appreciated.
Next, the clinician proceeded to drain the vesicle and
debride it with a scalpel (Fig. 2).
The result was the removal and total clearance of the
lesion (Figs. 3 and 4). Subsequent ambulatory treatment was based on topical application of antiseptics,
wound-healing agents or antibiotic ointments in order
to prevent infection of the lesion, and on the use of a
bandage for subsequent protection.
After 15 or 20 days, if the zone was completely
healed and there were no signs of the plantar wart, the
patient was discharged (Fig. 5). A control visit at the 6th
month confirmed the definitive resolution of the lesion.
In cases where plantar wart clinical signs persisted
after 15 or 20 days –time established to be necessary
for the skin to epithelialize and regenerate– a second
solution application session was carried out following

the same application protocol described for the first
session.

A total of 15 patients were included in the study and
all of them completed the treatment course. Among the
study population there were 8 male (53.3%) and 7 female patients (46.7%), with an average age of 27.53 ±
5.67 years. Demographics and clinical data of the patients are summarized in table 1.
At the beginnig of the study, the patients had a total
of 24 lesions in different limited areas of the feet, 11 of
which (45.83%) were located in the forefoot, 5 (20.83%)
in the midfoot and 10 (33.33%) in the rearfoot zones.
Average duration of the lesions was 26.53 ± 2.36
months. All the patients had received previous treatments

Figure 3. Appearance of the removed recalcitrant plantar wart on a
dorsal view.

Figure 4. Appearance of the removed recalcitrant plantar wart on a
plantar view.

Results
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Figure 5. Appearance once the tissue has epithelialized 3 weeks
after the preparation was applied.

Figure 6. Appearance of the area 24 weeks after the preparation
was applied.

(Table 1). Response to treatment and healing of lesions
after the canthardin solution application were of 100%,
without the occurrence of adverse reactions.
After the first treatment application session, no patient worsened or experienced pain when walking. All
lesions dissappeared completely with a single applica-

tion of the topical treatment in 8 patients (53.3%), and
7 (46.66%) had also a complete response when the
solution was applied twice. All patients showed clinical
healing within 8 weeks and the number of sessions
required for the complete clearance of the recalcitrant
plantar warts was 1.47 ± 0.52.
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Table 1. Demographic and clinical data of the 15 patients
Age

Sex

Site and number
of lesions

Time of evolution
(months)

Previous
treatments

Treatment
duration (weeks)

Number of
sessions

Satisfaction
VAS (0-10)

20

M

2 forefoot

24

2

4

1

10

25

F

1 forefoot

30

2

5

2

10

30

F

2 rearfoot

26

2

6

1

10

25

M

2 forefoot

28

2

4

2

9

26

M

1 midfoot

23

2

4

1

10

29

F

1 midfoot

24

2

8

2

9

18

F

2 forefoot

29

2

4

1

10

29

F

1 forefoot

26

2

4

1

9

33

M

1 rearfoot

28

2

8

2

10

41

F

1 midfoot

24

2

4

1

9

26

M

2 midfoot

24

2

7

2

10

29

M

1 rearfoot

30

1

5

2

10

27

M

3 rearfoot

26

2

4

1

10

22

F

2 forefoot

28

2

8

2

10

33

M

2 rearfoot

28

2

4

1

10
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Discussion
The contribution of our preliminary study provides
with superior remission and satisfaction rates than
those in other previous studies that have shown inferior results with other therapies24,25, showing that this is
a reliable therapeutic alternative to be taken into account in patients with chronic lesions that are perceived as a problem for health, since they affect their
quality of life and autonomy when they occur in hands
and feet26, largely due to the anti-esthetic appearance,
pain and concerns of the infection being transmitted at
the general level to other people and especially to
different zones of the body5.
Topical application of the compounding with chemical agents such as cantharidin, podophyllotoxin and
salicylic acid on recalcitrant plantar warts is a simple
and safe method, applicable in the ambulatory setting
of the daily practice of a general practitioner or a specialized physician and it is generalizable to a wide
spectrum of patients, as proposed by other authors15.
The lack of important undesirable effects that are
tipical with other techniques, such as scarring, infections or toxicity attributed to accidental ingestion of the
treatment18, is an advantage to be taken into account
for its use19.

Conclusions
This preliminary study shows that application of the
compounding comprising 1% of cantharidin, 5% of
podophyllotoxin and 30% of salicylic acid (CPS) is a
safe and effective therapy and a useful tool for the
treatment of recalcitrant plantar warts in limited areas
and exclusively, with a healing rate of 100% and without recurrences. The procedure is well tollerated, it
doesn’t produce adverse reactions such as scarring
and it constitutes a treatment option to be highlighted
in cases of failure of other treatments.
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Treatment-related patient satisfaction was assessed
at the end of therapy using a VAS. For this, the patient
was asked to point out in a 10-cm long line the degree
of satisfaction, where 1 meant not satisfied at all and
10, completely satisfied23. The obtained score was
9.73 ± 0.56 points and all patients stated that they
would proceed again with the topical treatment tested
in the study if necessary, since the treatment was relatively painless, safe and effective.
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