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WV pracy przedstawiono krétka charakterystyke najczestszych schorzen
i dolegliwosci stop, powstatych na skutek dziatania statych mikrourazow
spowodowanych np. nieprawidtowym sposobem chodzenia, zle
dobranym obuwiem czy deformacja kosci - takich jak nagniotek (Clavus),
modzel (Callus, Tyloma), czy tez dolegliwosci powstatych w wyniku
tarcia lub ucisku duzego stopnia — takich jak pecherz (Bulla mechanica).
Przedstawiono réwniez inne czeste schorzenia wystepujace w obrebie
stép, do ktorych naleza: EBA, krwawienia w obrebie piety wystepujace
najczesciej u sportowcow (Talon noir), wrastajacy paznokiec,
odmrozenia stop (Congelatio), brodawki stop (Verrucae plantares),
grzybica stép (Tinea pedis), grzybic paznokci stop (Onychomycosis),
a takze nadmierng potliwos¢ stop (Hyperhidrosis plantares).

W artykule przedstawiono krotka charakterystyke kazdego ze
schorzenia lub dolegliwosci stop — jego etiologie, patogeneze, objawy,
przebieg, profilaktyke i leczenie.

Stowa kluczowe: grzybica stép, grzybica paznokci stép, profilaktyka,
leczenie

The study presents a brief description of the most common foot
afflictions and diseases, appearing by the action of permanent micro-
damages caused by: incorrect way of walking, poorly chosen shoes or
deformed bones —such as corn (Clavus), callus (Callus, Tyloma), or the
problems of high-grade friction or compression — such as blister (Bull
Mechanic). It also presents other common diseases occurring within
the foot area, which include: EBA, bleeding within the heel, occuring
most often among athletes (Talon noir), ingrown toenail, chilblained foot
(Congelatio), foot warts (verrucae plantares), athlete’s foot (tinea pedis),
fungal infection of toenail (Onychomycosis) and foot hyperhidrosis
(hyperhidrosis plantares).

This article presents a brief description of each of the foot affliction
and disease- its etiology, pathogenesis, symptoms, course, prevention
and treatment.
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Introduction

The skin on the soles of feet is four times thicker
than in other parts of the body. Due to its structure,
feet can take the pressure of the body while standing
and walking. The build-up of thickened skin on feet
is a natural process but due to abnormal way of walk-
ing, poorly chosen shoes or bone deformation many
foot afflictions may occur. Prolonged micro-damages
of low intensity can cause hypertrophy of the living
layers of the epidermis and hyperkeratosis, resulting
in the formation of corns (Clavus) and calluses (Cal-
lus, Tyloma). A high degree of pressure or friction,
usually caused by a working tool, acting as recurring

trauma in a short time can lead to the development of
the blister (Bull Mechanic), preceded by cell necrosis
of the stratum spinosum [1].

There are many diseases and conditions associ-
ated with feet and the most common can include: foot
hyperhidrosis, foot warts, ingrown toenails, calluses,
corns, and blisters, EBA, chilblained foot, and heel
bleeds usually occurring among athletes, commonly
referred to as a “black heel” or finally, athlete’s foot
and onychomycosis. This section of the article de-
scribes: tinea pedis and onychomycosis. All the above
mentioned diseases or symptoms have been described
in the first part of the article.
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Athlete’s foot (Tinea pedis)

Currently, athlete’s foot is one of the most widely
recognized forms of fungal infection of the skin; it
applies to 20-70% of the world’s population [28-30].
The rarity of tinea pedis in children before puberty is
emphasized. In children before 15 years of age athlete’s
foot is rare. The percentage of patients with this disease
is about 6%. In adolescents between 16 and 18 years of
age this percentage is much higher, at over 22%. Total
morbidity increases significantly with age [31].

In some social groups, the incidence of developing
athlete’s foot is much higher. For example, athletes,
especially swimmers and runners are more likely to
have the disease. Similarly; it is more common among
certain professional groups — soldiers, miners, steel-
workers.

An increased occurrence of tinea pedis in these
patients is related to the existence of a variety of factors
such as: the use of common showers and washrooms,
poor hygiene (no flip-flops, common use of towels,
walking barefoot on wet carpets, wooden floor cov-
ers in the showers), poor foot care or long wearing
of protective footwear that favors hyperhidrosis and
changes in the skin pH. In addition, improper footwear
predisposes to mechanical damage of feet, often lead-
ing to abnormalities in blood circulation, formation
of sores and calluses [32].

Athlete’s foot can also be found in patients with
diabetes. Disorders that occur within the diabetic
foot (neuropathy, impaired blood supply to the limbs,
increased susceptibility to injury, impaired wound
healing) favor fungal infections. The infection oc-
curs as a result of secondary infection of the existing
skin lesions — cracks, erosion within the inter-digital
spaces which facilitates the penetration of pathogenic
fungi. In the case of negligence or improper treatment,
athlete’s foot can affect the course of diabetes [32].

Athlete’s foot is most commonly caused by der-
matophytes, less often by yeast-like fungi. Among
dermatophytes, the common species is Trichophyton
rubrum, less common Trichophyton mentagrophytes
and sporadically Epidermophyton floccosum. Among
the yeast-like fungi that cause athlete’s foot the most
common species are: Candida albicans, Candida stel-
latoidea and Candida crusei. The disease has a chronic
course with frequent relapses, which is a significant
problem for the patient, the patient’s immediate
environment, as well as their doctor. The treatment
requires multiple visits to the doctor, good doctor-
patient cooperation, following hygiene rules and the
patient’s self-discipline in relation to relapses of the
disease and retreatment in case of reinfection.

Athlete’s foot typically affects the plantar, in-
terdigital surface of feet, and the side surfaces of

toes. Sometimes the fungal infection is transferred
to the dorsal surface of toes. There are three main
types of tinea pedis: tinea interdigitalis intertriginosa,
tinea Dyshidrotic and tinea desquamativa et hyperkera-
fotica.

To prevent the athlete’s foot development a proper
prophylaxis is needed [31-37]:

* feet should always be clean and dry (feet should be
carefully wiped, especially in interdigital spaces —
moisture and heat promote the growth of fungi)

* aseparate towel for the feet should be used, dispos-
able towel is the best

* breathable shoes and cotton socks should be worn
— plastic materials promote sweating, shoes should
not be too tight and socks always clean and dry

* shoes should be ventilated after every use, the same

pair of shoes should not be worn day after day, shoes

should not be borrowed or lent

only own products should be used for foot care and

hygiene

* at a swimming pool, sauna and shower protective
footwear should be worn

* foot products to prevent excessive foot sweating
should be used

* prophylactic antifungal powders should be used

—when doing sports especially, deodorant for shoes

should be used, and insoles in shoes should be

washed and replaced.

Conventional treatment of the athlete’s foot typi-
cally involves a wide range of topical and general use
products. Before the implementation of therapy, the
diagnosis should always be confirmed by mycologi-
cal examination. For this kind of testing the material
is collected from the affected area. They can be skin
scrapings, scales, content and covers of blisters and
marginal scaling of the erosion and skin crack edges.
A full mycological diagnosis (mycological examina-
tion and culture) takes about four weeks. The topical
treatments that do not pose a risk of side effects to the
patient (such as liver toxicity, toxic epidermal Lyela’s
necrolysis) can be started after obtaining a positive
result of direct mycological examination. In the case
of patients who should receive general treatment
(general treatment is recommended if there is no
improvement after local therapy), prior to the treat-
ment, athlete’s foot should be fully confirmed — there
should be a positive result in both direct examination
and culture [ 36-38].

Table I provides a detailed athlete’s foot treat-
ment — topical and general treatment [32, 306, 37,
39, 40].

In the event of a severe inflammation, treatment
can be started with 2-3 days of antifungal topical ap-
plication of products containing steroids — Dactacort,
Mycosolon, Pevisone, Travocort.
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Table I. Treating athlete’s foot

International name of the product Commercial name of the product

Dosage Duration of therapy

Topical therapy

Canesten
klotrimazol Clotrimazolum 2-3 x daily 6 weeks
1% cream, liquid
mikonazol Daktarin cream 2 x daily 2-6 weeks
izokonazol Travogen cream 1 x daily 2-4 weeks
ekonazol Pevaryl 2 x daily 2-6 weeks
Pevazol
bifonazol Mycospor 1 x daily 2-3 weeks
. . . Until the disappearance of skin changes,
flutrimazol Micetal cream 1 x daily and up to 2 weeks after their disappearance.
ketokonazol Nizoral 2% cream 2 x daily 2-4 weeks
terbinafina Lamisilatt 1% cream 2 x daily 2 weeks
Batrafen cream
cyklopiroks Hascofungin cream 2 x daily 2-4 weeks
Pirolam gel, solution
i . . Until the disappearance of skin changes,
naftifina Exoderil cream 2 x daily and up to 2 weeks after their disappearance.
chlormidazol Polfungicid krem 2-3 x daily 4-6 weeks
General treatment
terbinafina Lamisil Terbisil 250 mg/24 hours 2 weeks
. 2 x 100mg 30 days
itrakonazol Orungal . )
2 x 200mg 7 days in a fungal hyperkeratotic
Mycosyst
flukonazol Fluconazole 150 mg/per week 4-6 weeks
Flumycon
ketokonazol Ketokonazol 200 mg/per week 4 weeks

Fungal infection of the toenail (onychomycosis)

One third of all fungal infections of the skin in-
clude onychomycosis (tinea unguium, onychomycosis),
responsible for the increasing social and epidemio-
logical problem in the world. About half of all abnor-
malities of the nail plate are caused by fungal infection
[41].

Onychomycosis is most common in toenails. It is
4-7 times more common than onychomycosis of finger-
nails. Nail growth takes place in a continuous manner.
It is about 1 mm per week and decreases with age.
Generally toenails grow more slowly than fingernails.
A higher incidence of fungal infection is therefore
most likely related to slower growth rates of the toenail
plate. In addition, in case of toenail fungal infection,
most commonly, at least a couple of toenail plates are
infected, and in case of the fingernail onychomycosis
usually one or two plates are infected [42].

The severity of onychomycosis depends on gender
(mostly male), age (elderly people), education (those
with lower education get infected more often) and
place of residence (rural areas). In case of elderly
patients there often coexist other diseases, such as
diabetes, which predispose to fungal infections; of-
ten such patients also have impaired blood supply to
the distal parts of the limbs, which promotes fungal

infection as well. Disorders of the blood supply to
the further parts of legs also contribute to abnormal
growth and deformation of toenail plates, which are
thus more susceptible to fungal infections. Men suffer
more often because women pay more attention to their
appearance, including the appearance of nails; they
faster (in the early stages of the disease) seek medical
attention. People living in rural areas are more likely
to develop onychomycosis due to the type of work they
do and difficult access of such patients to professional
specialist care, while those with lower education get
infected more often because, firstly, they pay less atten-
tion to the appearance of their nails, and secondly, it
has to do with the type of work they do (physical work
in a humid environment, such as miners) and thirdly
it is due to their poor economic situation [43, 44].

The rarity of athlete’s foot and fungal toenail
infection in children before puberty is emphasized.
In children under 15 years of age foot onychomycosis
is rare. The percentage of patients with this disease is
in fact about 6%. Among adolescents between 16 and
18 years of age this percentage is much higher and in
case of fungal infection is almost 21%. In recent years,
attention has been drawn to an increased occurrence
of onychomycosis in children and adolescents due to the
popularity of physical activities and, thus, the usage
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of public swimming pools, showers (eg school) and
fitness clubs. The most common form of onychomyco-
sis in pediatric patients is the fungal infection of the
distal-side of a toenail [45].

Onychomycosis can be caused by dermatophytes
(most common), yeasts and molds (sporadic). Tricho-
phyton rubrum and Trichophyton mentagrophytes var.
interdigitale often attack nail plates. Epidermophyton
Sfloccosumrarely causes this disease [ 26 ]. Among yeast
the most common yeast pathogen is Candida albi-
cans. Scopulariopsis brevicularis (molds) rarely causes
infection but if it does, it is usually the infection of
toenails [5].

Since there exists an individual disposition to
disease, especially in patients with impaired immunity
(immunosuppression related to disease or treatment )
or hormonal disorders (such as hypothyroidism,
Cushing’s syndrome), with impaired blood supply to
the distal part of the limbs or diabetes, it is important
that these patients pay special attention to prophy-
laxis. Mechanical compression also predisposes to the
toenail infection, e.g. by wearing shoes that are too
tight or closely adjacent to the foot, and can be also

evoked by self-infection if for instance one suffers from
athlete’s foot [44].

The infection occurs most frequently in hot and
humid places. Such places are carpets, wet floors in
swimming pools, sports halls, in dressing rooms, fitness
clubs or hotels where it is easy to catch the infection by
walking barefoot and also by sharing a common bath
or shower. To prevent the development of onychomy-
cosis the proper prevention is needed. It is important
to make sure that the feet are always clean and dry, to
use a separate towel for the feet, to wear breathable
shoes and cotton socks, to only use own nail care items
(clippers, nail file, scissors), to always cut the nails
straight, to use protective footwear at a swimming
pool, sauna and in the shower and to prophylactically
use antifungal powders. It is also important to prevent
the development of athlete’s foot, since with time it
leads to self-infection and development of onychomy-
cosis [32, 35, 44].

Onychomycosis is most commonly treated in a
noninvasive fashion. In cases of the small degree of
destruction of the nail or infection of several plates,
topical treatments are recommended.

In the topical treatment [ 38, 40, 44, 46-50] the
following medications are used:

* bifonazole + 40% urea (Mycospor Onychoset), 1 X
daily for 1-2 weeks; allows the chemical ablation
of the infected part of the nail plate; the kit is used
in case when the general medication is impossible
to administrate.

* Amorolfine (LOCERYL, 5% nail polish), 1 X per
week for 6-12 months;

* ciclopirox (Batrafen 8% nail polish, Nagel Batrafen
8% nail polish), 1 x daily for 6-12 months.

Topical therapy in the form of nail polish is recom-
mended for infection of individual toenail plates and
for infection limited to the distal part of the nail. Such
treatment is also preferred with children because of the
safety of the treatment and different structure of their
nail plate — in children the nail plate is thinner than
in adults, which also promotes a better penetration of
topical antifungal medicines.

Topical treatment using Amorolfine is most com-
monly chosen in treating severe cases of fungal infec-
tion of toenail as a combined therapy —antifungal nail
polish for 6-15 months + oral medicine according to
the scheme:

— itraconazole: 2x200 mg per day for 7 consecutive
days in a month, then a 21-day break (the time
of treatment: fingernails — 2 months, toenails
— 3 months)

— terbinafine: 250 mg per day (the time of treatment:
fingernails — 6 weeks, toenails — 12 weeks).

As a supportive treatment with elderly patients it
is recommended to administrate medications to im-
prove blood circulation (pentoxifylline 2 X 400 mg)
and drugs acting on the microcirculation (diosmin 2
x 1 tablet).

In most cases of onychomycosis it is necessary to use
a general treatment. Before starting the treatment, the
overall diagnosis of onychomycosis should be confirmed
by direct mycological examination and by culture. In
the event of dermatophytes being the etiological agent,
the recommended drugs are terbinafine and itraco-
nazole. In the case when nail changes are caused by
infection of Candida fungus and molds (Scopulariopsis
most brevicularis), itraconazole is suggested. In mixed
infections of nails caused by dermatophytes and molds
or by dermatophytes and yeasts it is recommend to
use itraconazole or so called combined therapy, the
oral administration of itraconazole or terbinafine in
combination with topical treatment with antifungal
nail polish e.g. Amorolfine [40].

Table I1 [43, 44, 51 ] shows schemes of oral treat-
ments with terbinafine and itraconazole in cases of
fingernail and toenail onychomycosis in adults. When
onychomycosis is treated in children, itraconazole and
terbinafine are recommended, in accordance to the
scheme shown in Table III [40, 43, 44, 52]. If the
lesions affect many nail plates or when the local treat-
ment does not result in a desired outcome the general
treatment is recommended.
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Table 1. Treatment scheme for fungal infection of toenail in adults

Drug name Drug dose Duration of therapy
Terbinafina 250 mg/day - six weeks if fingernail plates are infected
— six weeks if toenail plates are infected
200 mg — for 7 consecutive days per month
2 x dailypulse (2 pulses) if fingernail plates are infected
therapy - for 7 consecutive days per month
Itrakonazol (3 pulses) if toenail plates are infected
100-200 mg/  3-6 months
day continuous
therapy

Table 11l Treatment scheme for fungal infection of toenail in children

Drug name  Dosage Duration of therapy
Terbinafina - 3-6 mg/kg/day or 4-6 weeks
- 62.5 mg/kg/day for body weight
<20 kg
- 125 mg/kg/day for body weight
of 20-40 kg
- 250 mg/kg/day for body weight
>40 kg
Itrakonazol 5 mg/kg/day pulse therapy for 7 consecutive days
per month (3-4 pulses)
3-5 mg/kg/day Continuous therapy 4 weeks
Conclusion

The beauty and aesthetics of feet are very impor-
tant, however the comfort and lack of any pain and af-
fliction are also important, and in case of feet they are
still a common phenomenon. Patients are faced with
many problems related to foot diseases which pose
a significant social problem. It causes a substantial
discomfort both mental and physical, and therefore
an appropriate prevention is desirable.

Nurturing the body with numerous beauty prod-
ucts, one often forgets about the feet. Regular and
proper care can assure that they will be the true em-
bellishment of the body. Additionally this will prevent
the occurrence of a number of unpleasant symptoms.
All foot diseases and disorders are cumbersome, and
also it is difficult to fight them, because they tend to
recur. One should remember their feet not only when
they start to hurt, or when the summertime is coming.
This is why it is important to know how to prevent
the problems (proper prophylaxis) and how to treat
common foot and toenail diseases. It is always easier
to prevent than to treat, especially when these afflic-
tions are prone to reappear and it is difficult to get rid
of them permanently.

Fungal infections are a major epidemiological and
therapeutic problem. They should not be neglected

either by doctors or by patients themselves. Despite a
significant progress in the diagnosis and treatment of
fungal infections of feet in recent years there has been
a steady increase in morbidity. Unfortunately it is very
easy to get the fungal infection. Fungi get transferred
from an infected person to a person in the immediate
surroundings, and also from the animals, especially
domestic ones — cats, dogs, hamsters, guinea pigs. The
civilization factors play a significant role in the increase
of the number of athlete’s foot cases — particularly due
to the trend to be physically active and the usage of
public swimming pools and fitness centers associated
with it. One can also get infected with mycosis through
the contact with spores located on carpets, clothes (e.g.
socks), or by not wearing breathable shoes made of
synthetic materials. Therefore, it is important to follow
the basic principles of prevention.

Onychomycosis is not a disease that could be life-
threatening, but should not be considered only as
a cosmetic problem but also as a disease requiring an
early and effective treatment and prevention. Nail
plates play an important role in the execution of many
complex human functions. Lesions in the nail area can
clearly interfere with normal functioning in daily life
or work, or cause psychosocial consequences such as
feelings of anxiety, loss of confidence, can interfere
with relationships and in extreme cases, can even lead
to depression [44, 45, 53]. Nail plates infected with
mycosis can be a harmful reservoir of fungi for the
patients and their environment and also a source of
fungal allergens [ 44, 54 ] and the site of penetration of
pathogenic bacteria and the development of secondary
bacterial infection [ 28, 44 ]. If it applies to healthcare
personnel, it can lead to an inter-hospital outbreak of
infection.

Fungal infections are the cause of unpleasant and
troublesome symptoms. Mycosis is highly contagious,
both for those who are already infected and for those
who are in the immediate contact with objects belong-
ing to the infected person. Fungi that live on the skin
of feet can attack any area of the body — nails, groin,
mucous membranes and even the hair on the head and
body. A patient with athlete’s foot and foot onychomy-
cosisis not destined to have these diseases for life —they
are in fact fully curable, however they should not be
neglected either by doctors or by patients themselves.
Physicians should educate patients about the causes
and effects of these diseases.
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