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Cold plasma therapy in podiatry —
An overview of its application and effec-
tiveness in treating fungal infections

MIRIAM HODLICH AND ANDREAS BERTITS

Fungal infections of the feet and nails are among the most common dermatological conditions
worldwide. In recent years, cold plasma therapy has emerged as an innovative, physical treat-
ment method. Miriam Hédlich, an experienced podiatrist and user of the therapy, provides a
detailed insight into this form of treatment in the following interview.

Physical principles and differentiation

Cold plasma, or more precisely cold atmospheric plasma,
is the fourth state of matter, which differs significantly
from the familiar states of solid, liquid, and gas. It is
not blood plasma, but an ionized gas that is generated
in medicine in such a way that it reaches approximately
bodytemperature, i.e., around 37 to 38.5 degrees Celsius.
This temperature explains the term “cold plasma” and
ensures that no thermal damage to the tissue occurs.

Medical plasma systems generate a complex mixtu-
re of charged particles, short-lived reactive oxygen and
nitrogen species (ROS/RNS), electric fields, UV parts,
and low-temperature pulses. The decisive factor is that
these factors act together on microorganisms, damaging
their cellwalls and membranes, attacking DNA structures,
and disrupting biochemical signaling pathways without
affecting the surrounding healthy tissue to a comparable
extent. The difference to pharmaceutical therapies lies
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notonlyin its purely physical nature, but also in its multi-
target effect, which makes the development of resistance
significantly more difficult.

Establishment in medicine and podiatry

Cold plasmais not a completely new form of therapy, but
has been used foryears, primarily in wound surgery and
dermatology. There, its germicidal effect is used, among
otherthings, to treat chronic, poorly healing wounds, to
decontaminate infected ulcers, and to reduce multi-re-
sistant pathogens such as MRSA. Clinical studies in these
areas show significant reductions in germs and, in some
cases, accelerated wound healing, which favors transfer
to other fields of indication.

What is particularly new is its targeted use in podiatry,
which has been made possible by the development of
compact devices tailored to everyday practice. Afforda-
ble systems that podiatrists can use to treat foot and
nail fungus infections in a practical manner have only
recently become available. Podiatry is increasingly being
addressed by manufacturers as an independent, growing
field of application, so further technical improvements
and specific protocols for nail mycoses can be expected.

Principle of action in fungal infections

The therapeutic effect of cold plasma in mycoses is ba-
sed on two central mechanisms. On the one hand, the
plasma exhibits pronounced antimicrobial activity and
inactivates fungi, bacteria, viruses, and, in particular,
fungal spores, which are often responsible for recurrences.
The combination of ROS, RNS, UV light, and electric fields
causes oxidative damage to cell membranes, proteins,
and genetic material, ultimately leading to the death of
the microorganisms. This sporocidal effectis a key unique
feature point compared to many conventional therapies,
whose effect is limited to spores.

On the other hand, cold plasma promotes tissue re-
generation. In vitro and in vivo studies have shown that
cold plasma has a positive effect on the proliferation of
certain skin cells, angiogenesis, and aspects of the wound
healing process. It stimulates cell growth and anabolic
metabolic processes, supports the regeneration of skin
and nails, and helps to restore the natural barrier function
more quickly. The method thus combines the elimination
of pathogenic germs with an active promotion of healing
and healthy nail growth.

Since the procedure has a physical effect, it is not limited
to dermatophytes, but is suitable for all types of fungi
that can be reached on the skin surface by the plasma
gas, such as dermatophytes, yeasts (e.g., Candida), and
mildews. In practice, the therapy is often combined with
classic podiatric nail treatment to reduce thickened, crum-
bly, or multi-layered nail sections and make the affected
tissue more accessible to the plasma. This combination of
mechanical relief and physical decontamination increa-
ses the chance of targeting both superficial and deeper
pathogens.

Safety, side effects, and suitability for risk
groups

A key feature of cold plasmatherapy isits very high level
of safety. As the treatment is carried out at body tempera-
ture, there is no risk of burns or thermal tissue damage;
the plasma acts superficially and has no systemic effects.
In practice, no side effects such as allergic reactions,
organ stress, or local irritation have been reported, and
no cumulative effects are known even with repeated or
long-term use. The procedure is painless and is therefore
particularly suitable for people who are sensitive to pain
and for patients with peripheral neuropathy. Non-invasive,
pressure-free, and irritation-free treatment is particularly
beneficial for this group, which often reacts paradoxically
or hypersensitively to mechanical or chemical stimuli. The
method also appears to be fundamentally suitable for
children due to its painlessness and non-invasiveness,
however, the device manufacturer‘s information on age
limits and indications should be observed and age-ap-
propriate information provided.

Position in the therapy spectrum and costs

Although cold plasma has been established in wound
surgery and dermatology for quite some time, its use in
nail fungus is in a transitional phase between a proven
method and full recognition still due as a standard the-
rapy. The availability of scientific data is growing, and
numerous studies have demonstrated an antifungal and
germ-reducing effect as well as positive effects on wound

AUTHOR
Miriam Hédlich

works as a podiatrist and sectoral natural health

Areas of application in podiatry professional in her own office in Cologne.

In podiatric practice, cold plasma is primarily used to
treat nail fungus (onychomycosis) and foot fungus (tinea
pedis). The treatment is particularly interesting for patients
who cannot use systemic or topical antifungal agents due
to intolerances, interactions, or pre-existing conditions
such as liver or kidney disease. It also benefits people
who generally prefer drug-free treatment with few side
effects or who have already suffered from unsuccessful
previous therapies.

She treats patients according to their cases indi-
vidually with three different cold plasma devices
and also gives seminars on this type of therapy.

Podiatrist’s Office Worringen
St. Tonnis-Str. 99 / 50769 Koln

https://www.podologie-worringen.de

www.der-fuss.de



healing. Manufacturers such as PlasmaDerm and terra-
plasma medical are continuously presenting new clinical
data and application observations, including specifically
for podiatric use.

However, cold plasma therapy is not currently listed in
the German healthcare system‘s catalogue of remedies
covered by statutory health insurance. For those with
statutory insurance, itis therefore considered an individual
health service, the costs of which must be borne by the
patient, while some private health insurance companies
offer reimbursement in individual cases, depending on
the tariffand medical justification. As a result, its preva-
lence in podiatry practices depends heavily on patients’
willingness to pay and on information about the benefits
and limitations of the method.

Treatment procedure and duration of effect
The therapy is carried out according to standardized sche-
mes, which differ only slightly between manufacturers.
A series of at least six, often eight treatment sessions is
common, with the exact number depending on the extent,
duration, and severity of the infection, as well as any
accompanying diseases. The sessions take place at fixed
intervals in order to consistently inactivate the pathogens
and enable regeneration without renewed fungal growth.
Depending on the device and the affected area, each
session usually lasts only a few minutes, so that the treat-
ment can be easily integrated into the podiatric practice
routine. The plasma is often applied directly to the clea-
ned and, if necessary, mechanically prepared nail plate,
sometimes additionally to adjacent skin areas in order to
treat mixed infections or neighboring nidi. After successful

treatment, the infection is considered to be eliminated;
the effect does not wear off spontaneously. However, the
treatment does not offer permanent protection against
reinfection, so long-term success depends entirely on
whether reinfections can be avoided.

Importance of patient education and recurrence
prevention
Patient education is a key element in the treatment of
fungal infections and plays a decisive role in the long-
term success of treatment. Patients must understand that
even the best therapy will be ineffective if they remain
in constant contact with the same pathogens in their
everyday lives and become repeatedly reinfected.
Important “homework” includes consistently disinfec-
ting shoes, washing socks at a sufficient temperature,
using your own towels, avoiding walking barefoot in
communal areas, and regular, proper foot and nail care.
In addition, the individual immune system should be
supported through a healthy lifestyle and the restoration
of a slightly acidic, physiological skin pH value, which
inhibits the growth of fungi and stabilizes the skin flora.
Podiatrists should explain these recommendations not
just once, but on an ongoing basis, and ideally provide
written information to facilitate implementation.
Recurrences after successful treatment are generally
possible with fungal infections and are not specific to
cold plasma therapy. Often, this is not due to treatment
failure, but to reinfection from domestic or public sources of
infection; accordingly, the focus of aftercare is on hygiene
and preventive measures. In continuing education and
training courses on mycology, it is therefore increasingly

1 Female patient, 72 years old, diabetic
patient, diagnosis: Dermatophyte tricho-
phyton rubrum. Antimycotic Terbinafin
and different other therapies without
lasting success.

3 Start of therapy with cold
plasma.

2 Ablation of entire destroyed
structure.
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emphasized that cold plasma therapy should always be
embedded in a comprehensive prevention concept.

Clinical experience and case studies
Reports from practice show that cold plasma also opens
up new treatment options in therapy-resistant cases, such
as long-standing, repeatedly pretreated onychomycoses
with considerable psychological strain. Typical patients are
those who have already undergone several local therapies
with antifungal lacquers, home remedies, and systemic
antimycotics without satisfactory results. In these situati-
ons in particular, switching to a completely different mode
of action — physical decontamination with cold plasma
—is particularly attractive from a clinical point of view.
Case reports from podiatric practices describe, among
otherthings, older, multimorbid individuals with diabe-
tes mellitus, long-standing foot fungus, and repeated
relapses despite guideline-based therapy. In such cases,
the combination of careful podological nail treatment,
serial treatment with cold plasma, and close hygienic
counseling can lead to visible improvements, such as
a reduction in the mycological load, uniform, healthy
nail regrowth, and significant relief for those affected in
their everyday lives. Since fungal infections often cause
shame, withdrawal tendencies, and restrictions in social
and leisure activities, the subjective success of therapy
is of great importance here.

Evidence and outlook

With regard to the study situation on cold plasma the-
rapy, there is now a growing number of clinical studies,
especially in the area of chronic wounds, but increasingly

4 Result after about 9 months of
treatment.
Photos: Christiane Schope, Podiatrist, alter-

native practitioner, wound expert ICW®.

www.der-fuss.de

Photo: Eduard Gerlach Gmbh

also in superficial infections and mycoses. The German
Clinical Trials Register (DRKS) lists various ongoing and
completed projects on the efficacy and safety of cold
atmospheric plasma, involving university centers and
industry partners. These studies provide important data
on the standardization of treatment protocols, dosage,
treatment frequency, and combination with othertherapies.

In view of the growing evidence, good tolerance, and
broad antimicrobial efficacy, there is a lot to be said for
the fact that cold plasma will become firmly established
in podiatry as a complementary or alternative form of
therapy for fungal infections in the long term. However,
qualified application, close involvement of patients in the
hygiene concept, and consistent avoidance of reinfection
remain crucial in order to ensure the long-term success
of the therapy. In the long run, a better data basis could
also contribute to integrating cold plasma therapy into
reimbursement structures, thus making it accessible to
a wider range of patients.




COLD PLASMA

WITH PODIATRIC BENEFITS
Highly versatile, hygienic, gentle to the skin.

Further information on the
application of cold plasma

in podiatry:

Pa osis on the left big toe (Fig. 1).
Cold plasma therapy wi WOL TECH. Result:
The affected nail plate detaches after approx. 12 weeks (Fig. 2) and the new,

healthy nail grows back free of fungus (Figs. 3-4, findings after a total of 8 months). G E HWOE\J
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