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Abstract

Radiation dermatitis is one of the commonest side effects of ionizing radiation which is applied in radiotherapy of
carcinoma of all localizations, most frequently of tumors of breast, head and neck region, lungs and soft tissue
sarcomas. It usually occurs as a complication of breast radiotherapy and thus it is more often recorded in female
patients on the skin in the region of breast subjected to radiation. Clinical manifestations of radiation dermatitis
can be divided into four phases: acute phase (erythema, dry desquamation, moist desquamation, ulceration and
necrosis with resulting re-epithelialization, residual post-inflammatory hyperpigmentation, reduction and suppres-
sion of sebaceous and sweat glands and epilation); subacute phase (hyperpigmentation and hypopigmentation,
telangiectasia, skin atrophy, even ulceration); chronic phase (skin atrophy, dermal fibrosis and permanent skin
epilation) and late phase (increased risk of skin cancer). In order to prevent radiation dermatitis, skin care products
should be applied throughout radiotherapy that will decrease the frequency of skin reactions or block them and
thus improve life quality. Although the therapy includes not only topical corticosteroids but numerous other prod-
ucts with active ingredients such as aloe vera, calendula, hyaluronic acid, sucralfat, sorbolene, mineral and olive
oil, honey, vitamin C, zinc, antimicrobials and silver, common therapeutic consensus has not been reached on their
application in radiation dermatitis. Therefore, the treatment should be conducted according to the basic guidelines
but tailor-made for each individual patient.

Key words: Radiodermatitis; Signs and Symptoms; Radiation Injuries; Radiation Protection; Skin Care; Deodorants;
Skin Cream; Anti-Infective Agents

Introduction

Radiotherapy is a mode of treating tumor
by using ionizing radiation, i.e. high energy
radiation of affected tissue. Any radiation that
is in interaction with a substance through

apy experience some of its complications,
which are a major therapeutic problem and
interfere with life quality of patients (1, 2). Ra-
diotherapy side effects can be divided into
early or acute complications, which occur

which it penetrates either directly or indirect-
ly and performs ionization of its atoms and
molecule is ionizing radiation. lonizing radia-
tion has both direct and indirect effects on a
living matter. It is implemented by high en-
ergy x and gamma photons, electrons, heavy
ions (carbon ion), Pi mesons, protons and
neutrons. A standard-fractionated radiother-
apy is implemented in doses of 40 to 50 Gy,
5 days a week for 5 to 6 weeks. Radiotherapy
should be started 6 to 8 weeks after the com-
pletion of the previous mode of treatment.
About 95% of patients undergoing radiother-
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during the first six months from the beginning
of radiation and they are usually reversible,
and late complications, which occur from 6
months to several years and they are often
irreversible. Complications are directly pro-
portional to the applied dose, type of radia-
tion and regimen of exposure, but they also
depend on other factors as well (3, 4).
Radiation dermatitis is one of the com-
monest side effects of ionizing radiation which
is applied in radiotherapy of carcinoma of all
localizations, most frequently of tumors of
breast, head and neck region, lungs and soft
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tissue sarcomas (1, 5, 6). The incidence and
severity of RD depend on several factors,
characteristics of patients, mode and duration
of treatment. The incidence of severe RD can
be significantly decreased by applying mega-
voltage radiation and conformal radiotherapy.

Radiation dermatitis results from a high
dosage of ionizing radiation of the skin during
radiotherapy treatment of the above-men-
tioned tumors.

Radiation dermatitis most frequently oc-
curs as a complication of breast radiotherapy
and it is therefore most commonly found in
female patients on the skin of breast subject-
ed to radiation (2).

Factors Effecting Skin Damage Degree

The degree of skin damage depends on
two main groups of factors: physical proper-
ties of the applied radiation on one side and
the characteristics of the patients undergoing
radiotherapy on the other.

Type and dose of ionizing radiation: meg-
avoltage high energy linear accelerators en-
able the delivery of the maximum radiation
dose under the skin surface, thus the skin can
be protected better when such types of ra-
diation are applied. Orthovoltage and kilovolt-
age linear accelerators produce ionizing ra-
diation of lower penetrability, thus the doses
on the skin are higher and therefore more se-
vere damage can be expected with the in-

Figure 1. Female patient: Skin erythema, visible
at 10" fraction of planned RT (2Gy per fraction).
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creased dose of ionizing radiation and due to
longer exposure to ionizing radiation (higher
number of fractions) or higher individual dose
in one fraction (7).

Size of radiation field and site of irradia-
tion: the larger the field of exposure to ionizing
radiation the higher is the possibility of dam-
aging the skin, particularly in the regions of
irregular surface (folds, joints, point of contact
of two surfaces), where it is impossible to
achieve a homogenous distribution of the
dose but “hot spots” occur (7).

Fractionation regimen: radiation therapy
can be implemented by the standard frac-
tionation (daily dose on every working day at
a dose of 1.8-2 Gy) or as hypofractionated
radiotherapy (daily doses over 2Gy) or in sev-
eral daily fractions (hyperfractionated radio-
therapy). Hypofractionated regimens are par-
ticularly recommended when toxic effects of
ionizing radiation are expected because a
dose less than 1.8Gy per a fraction is then
given and healthy cells can repair themselves
in the period between two fractions (7-9).

Skin integrity damaged before the begin-
ning of radiation: due to previous radiotherapy
of the same region, connective tissue dis-
ease, eczema, psoriasis, colagenoses, post-
operative scar (10).

Skin type: Individuals having Fitzpatrick
skin type | and |l are more prone to radiation
damage (11). They have fair complexion, fair
hair and blue or green eyes. Fitzpatrick scale

Figure 2. Female patient: Dry desquamation at
20t fraction of planned RT
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includes six types of skin and it determines
the skin reaction to UV radiation. The scale is
constantly developed to predict the skin reac-
tion to trauma and some dermatological pro-
cedures — lasers and dermato-surgery, i.e. its
ability to tan.

Smoking: due to the damaged tissue
oxygenation and increased level of carboxy-
hemoglobin (2, 12, 13).

Nutritional status: due to the damaged
mechanism of skin reparation (2)

Age: children are more sensitive

Comorbidities: (chronic renal insufficien-
cy, diabetes, obesity, hormone disorders):
due to disturbed metabolism and accumula-
tion of toxic substances (urea, creatinine, uric
acid, glucose) as well as disturbed distribu-
tion of water in the organism.

Clinical Picture

Radiation dermatitis has its phases in
changes successively taking place in the skin.
Thus, the clinical picture of RD can be divided
into four phase (3):

Acute phase happening at the beginning
of radiation up to 6 months after the exposure
to radiation. The following side effects are the
most frequent consequences of skin irradia-
tion: erythema, dry desquamation, moist
desquamation, ulceration and necrosis with
the consequent re-epithelialization, residual
post-inflammatory hyperpigmentation, reduc-
tion and suppression of sebaceous and sweat
glands and epilation.

Erythema is the earliest change happen-
ing during even the first week of radiation at
the dose of 2Gy. Real erythema develops with-
in 3-4 weeks as a consequence of obliteration
of arterioles. Clinically, the skin is erythema-
tous, edematous, and warm and the subjective
feeling is that the skin is tight and painful.

Dry desquamation most frequently de-
velops as a result of reduction in the germina-
tive layer of epidermis in the second week of
radiation therapy. Destroyed cells are re-
placed by division of survived cells in the
epidermis within 2-4 weeks. One of the clini-
cal manifestations is skin desquamation and
itching.

Moist desquamation results from further
increase in doses or in case of excessive
doses with the already present complications

© 2018 The Serbian Association of Dermatovenereologists

from the early phase such as erythema and
dry desquamation. Moist desquamation de-
velops as a consequence of the damaged
basal layer, damaged vascular elements re-
sulting in the denuded dermis so that the
fluid is diffused from the dermal capillaries
onto the surface.

Ulceration and necrosis rarely develop,
and if they do, they result from re-irradiation
usually 6 weeks or 2 months after radiation if
vascular elements and connective tissue are
damaged or if an infection has developed.

Re-epithelialization develops within 6 to
8 weeks by merging of healthy cell islets. The
tissue recovery is a result of stimulation of
homeostatic mechanisms and it starts with
the cell migration from the edges of radiation
field and cell differentiation from the basal
layer.

Skin pigmentation occurs most fre-
quently 2 to 3 weeks after the beginning of
radiation at doses of 12-20Gy, with the result-
ing production of melanin in melanocytes.

Reduction and suppression of seba-
ceous and eccrine glands are one of early
complications of radiotherapy and result in
skin dryness, fissures on the skin and in-
creased possibility of developing infection
and skin necrosis.

Epilation caused by radiation is a result
of high sensitivity of anagen follicles to radia-
tion. Loss of dystrophic hairs (anagen efflu-
vium) caused by acute damage of active
separation of matrix cell of anagen follicle is
followed by telogenic withdrawal due to early
transition of follicles into late anagen (14). 3Gy
produces complete, reversible anagen alo-
pecia; permanent alopecia begins at 5Gy (14).
Complete regeneration of hair mostly begins
2 to 4 months after radiation in the reversible
type of alopecia induced by radiation.

Evaluation of early skin reactions to ra-
diotherapy can be done by a validated tool,
and the most frequently used validated scale
is the one created by the Radiotherapy Oncol-
ogy Group (RTOG) (15) (Table 1):

Before radiotherapy is started, it is neces-
sary to estimate the current condition of pa-
tients’ skin and continue to follow up skin
changes in the patients during radiotherapy
at least once a week in order to prevent and
reduce unwanted reactions of radiotherapy
on the skin (16, 17).
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Figure 3. Female patient: Moist desquamation
and hyperpigmetation of the skin after completed
postoperative RT with TD 50Gy in 25 fraction

Subacute phase commences in the pe-
riod from 6 months to a year after the comple-
tion of radiotherapy when hyperpigmentation
and hypopigmentation, telangiectasia, skin
atrophy occur and even ulcerations are pos-
sible on the spots of skin re-epithelialization.

Chronic phase commences in the period
from a year to 5 years after the completion of
radiotherapy. The most common manifesta-
tions are skin atrophy, dermal fibrosis (dam-
aged fibroblast , increased production of col-
lagen in dermis), telangiectasias (damaged
blood vessels, ischemia and necrosis of small
blood vessels) and permanent skin epilation.

Late phase begins 5 years after radia-
tion. The radiated skin regions are at higher
risk of developing skin cancer (3, 18).

Various pathogenetic mechanisms of de-
velopment of secondary carcinoma after ra-
diotherapy have been described (4). lonizing
radiation leads to disruption of one of DNA
chains, which can be converted into disrup-
tion of both DNA chains. Disruption of both
DNA chains leads to mutation in genes, which
results in malignant transformation of irradi-
ated cell. Proteins synthesized during incor-
rect DNA reparation can also lead to the pre-
disposition of development of malignant neo-
plasm. Cancerogenic potential of ionizing
radiation is particularly increased when doses
of and exceeding 45G are applied. Bystander
effect implies development of secondary ma-
lignancies in a region away from the primary
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Figure 4. Male patient: Ulceration, moist desqua-
mation and acneiform reaction as a complication
of combined radiotherapy treatment (RT accom-
panied with Cetuximab)

tumor as a result of systemic effect of cy-
tokines which are released during radiother-
apy (19). After the initial dose of X-radiation,
a certain percentage of DNA chain basal cells
is damaged, and other cells receive a signal
for mitosis in order to compensate for dam-
age, they mature faster, which leads to a dis-
order in the balance between epidermopoi-
esis of basal cells and necrosis of cells with
damaged DNA. When radiation treatment is
continued, apoptosis of basal cells continues;
inflammatory response with secretion of his-
tamine and serotonin is stimulated as well as
vascular response with capillary dilation and
extracapillary damage of monocytes.

Prevention of Radiation Dermatitis

Before radiotherapy is started, the effect
of various factors influencing the development
of skin reactions during radiotherapy should
be considered. These factors can be internal
— age, diabetes, hormone status, obesity,
smoking habit (patients should be advised
about diet and to stop smoking) and external,
which are associated only with radiation, ad-
juvant chemotherapy and target therapy (13,
20, 21). An important aspect during radiother-

© 2018 The Serbian Association of Dermatovenereologists
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Table 1. Evaluation of the intensity of early skin reactions induced by ionizing radiation, RTOG

grade 0 grade 1 grade 2 grade 3 grade 4
painless erythema intense, sensitive, desquamation ulcerations
painful erythema
no changes epilation desquamation moist desquamation hemorrhage
desquamation moist desquamation expressed edema necrosis

dry skin

moderately expressed

erythema

apy is the application of skin care products,
which should reduce or prevent the frequen-
cy of skin reactions and improve life quality
of patients undergoing radiotherapy (22, 23).

Recommendations regarding skin care in
patients undergoing radiotherapy are different
because of the insufficient number of clinical
studies whose results would corroborate or
reject the application of any topical prepara-
tion. Gosselini et al. believe that skin care
should be directed to alleviation of symptoms
(pain in the first place) and achievement of the
feeling of comfort, i.e. maintenance of life
quality of patients. It is important to include a
psychologist in treatment of oncologic patient
because it is known that patients prefer to un-
dertake “an action” than do nothing (24). Rec-
ommendations given in more recent studies
are contrary to traditional ones stating that the
skin should not be washed and deodorants
should not be used, which would affect life
quality of patients in a way that they would
worry about their body odor (25-29).

Table 2. Therapy of Radiation Dermatitis

Nowadays it is recommended to wash
the irradiated field with tepid water and mild
Ph neutral or non-alkaline soap as a routine
skin care procedure of patients during radio-
therapy. It has been concluded that limitations
in body washing and hair shampooing may
affect social health of the patients (30-32).

According to the evaluations of skin con-
dition done by RTOG assessors during and
after radiotherapy, the patients who used wa-
ter and soap to wash themselves were found
to have reduced itching, erythema and desqg-
uamation at the end of treatment (33, 34).
Aqueous cream can also be used instead of
soap (British National Forum). After washing,
the skin must be dried gently, a rough towel
must not be used to avoid skin irritation (35-
37). The skin must not be warmed or cooled,
exposed to wind. Rubbing should be avoided;
razors should not be used for shaving nor
should wax be used for hair removal (24, 38).
Hair is to be washed with usual shampoo, but
it should not be dried with a hair-dryer be-

Therapeutic options of radiation dermatitis

—water and mild Ph neutral or non-alkaline soap
—aqgueous cream
— deodorants

— non steroid topical therapy: lotions, creams, ointments, dressings, barrier films with active ingredients includ-
ing aloe vera, calendula, hyaluronic acid, sucralfate, sorbolene, mineral and olive oil, honey, vitamin C, zinc,

—topical steroid therapy

— antimicrobials agents, including silver sulfadiazine
— hydrophilic dressings

— semipermeable dressings or hydrogels

—surgery

—sunscreens

© 2018 The Serbian Association of Dermatovenereologists
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cause of irritation and drying of the skin if the
head region is being irradiated (35, 39).

The patients are not allowed to use deo-
dorants unless the skin is intact (25-28, 37).
They are advised to wear comfortable clothes
made from natural fibers, such as cotton T-
shirts (24). They should apply sunscreens on
the photoexposed skin (the skin must not be
exposed to direct solar radiation) and wear
wide brim hats (40).

In 2014 Chan et al. made a systematic
review of literature including 47 randomized
controlled trials within a meta-analysis aimed
at determining the effect of systemic and local
therapy (skin washing, use of deodorants,
steroids, non-steroid local therapy and dress-
ing) in treatment of RD in the period from 1962
to 2012. Six of these trials examined oral sys-
temic therapy; 2 trials compared the condition
of skin washed and not washed during radia-
tion therapy; 4 trials dealt with the use of de-
odorants; 5 and 23 trials examined the ap-
plication of topical steroid therapy and non-
steroid topical therapy, respectively and 6
trials examined dressings. Out of 47 RCT, 36
trials were assessed as having a high level of
risk of bias, 10 trials had an undefined risk
and one had a low risk of bias.

The absence of consensus regarding the
issue of standard skin care of patients under-
going radiotherapy results from non-stand-
ardized methodology of choice, follow-up and
evaluation of examined parameters (41). How-
ever, common consensus on guidelines may
be reached in two fields: 1) aqueous cream
as a substitution of soap, but it should not be
used as an additional moisturizer, i.e. it cannot
replace moisturizing creams (emollient
creams); 2) deodorants — there is no proof
based on the evaluation of toxicity, life quality
and symptoms done by RTGO which would
corroborate the practice of avoiding the ap-
plication of deodorant 1 to 4 hours before ra-
diotherapy (42). They are now commonly be-
lieved not to have a negative effect as it used
to be thought before (27). Although the results
of studies performed so far suggest that there
was no difference between metallic and non-
metallic deodorants and that skin reactions
occur as a consequence of irritating chemical
ingredients of the product but not as a con-
sequence of radiation, increased surface of
radiation or bolus effect, the application of
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deodorants with aluminum must be further
researched (28).

Topical therapeutics

In addition to corticosteroids a lot of prod-
ucts such as lotions, creams, ointments, dress-
ings, barrier films with active ingredients in-
cluding aloe vera, calendula, hyaluronic acid,
sucralfate, sorbolene, mineral and olive oil,
honey, vitamin C, zinc, antimicrobials and silver
have been recommended; however, there is no
common consensus on their use (Table 2).

Although the results of numerous studies
suggest that aqueous cream applied to pre-
vent development of erythema does not have
any effects (24), the Society and College of
Radiographers (SCoR) have published data
which state that in 65% of departments per-
forming radiotherapy aqueous cream is rec-
ommended and used to alleviate erythema,
reduce the feeling of skin dryness, increase
moisturizing of the skin and achieve higher
satisfaction of patients (43). Aloe vera is also
recommended to be used to alleviate ery-
thema in 11% of departments performing ra-
diotherapy but there is no consensus on its
application either (17, 44, 45). However, when
higher cumulative doses of radiation therapy,
exceeding 27Gy are given, administration of
aloe vera gel has yielded some protective ef-
fects from unwanted reactions, which is due
to its anti-inflammatory and anti-bacterial ef-
fect (46). Calendula officinalis cream has been
categorized as a “probably efficient” cream
by Oncology Nursing Society (ONS) accord-
ing to the putting evidence into practice anal-
ysis (47, 48).

Hyaluronic acid is a polymer that stimu-
lates fibroblasts and simultaneously neutral-
izes free oxygen radicals; in the form of 0.2%
hyaluronic acid cream, it can accelerate the
phase of granulation in radiation ulceration
healing (49, 50). The results of studies done
by Leonardi et al. and Primavera et al. have
shown that there is a considerably reduced
intensity and duration of unwanted reactions,
erythema on the skin and subjective feeling
in the patients who used hyaluronic acid as
compared with the placebo group (51, 52).

Enhanced migration of keratinocytes into
the wound region, faster replication of these
cells and faster epithelialization were deter-

© 2018 The Serbian Association of Dermatovenereologists
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mined by examining the influence of low mo-
lecular fraction of hemodialysate on wound
healing after radiation therapy (53, 54).

According to SCoR data, hydrocortisone
is used locally in 10% of departments per-
forming radiotherapy to treat dry desquama-
tion, that being in accordance with guidelines
published by the College of Radiographer,
2000 and those of the Multinational Associa-
tion for Skin Care of Patients treated with ra-
diotherapy (27). Corticosteroids are often
prescribed to prevent and treat RD due to
their anti-inflammatory effects. However, the
results of studies which compared the effects
of prophylactic application of 0.2% hydrocor-
tisone cream and placebo in management of
post-irradiation reactions of skin are contra-
dictory (55-61). The results of double blind
randomized study on the prophylactic use of
mometasone fuorate (MMF) or emollient
cream in prevention of acute complications
of radiotherapy on the skin of women with
breast cancer have shown that the degree of
erythema and pigmentation in the patients
who had used emollient cream was consider-
ably higher compared with the patients who
had used MMF (58, 62).

Prophylactic use of sucralfate, which is a
stimulator of cell growth in the form of cream,
has not resulted in the expected reduction of
intensity of erythemic radiation reactions in
the skin, contrary to the anti-inflammatory ef-
fect exerted by sucralfate on experimental
animals (63).

Barrier films are skin protectors that
physically prevent the loss of skin moisture
and reduce skin trauma and thus decrease
skin damage caused by radiation. They have
been proved efficient in treatment of moist
desquamation of radiodermatitis (44, 64).

Antimicrobial agents, including silver sul-
fadiazine, should not be used for prophylaxis
but only to treat infections, taking advantage
of sulfadiazine ability to reach a high concen-
tration locally on the skin with minimal sys-
temic absorption (65).

Hydrophilic dressings

Hydrophilic dressings are dressings
which could be partially permeable in the
form of hydrocolloid or gel. Dressings mske
wound re-epithelialization faster by promoting

© 2018 The Serbian Association of Dermatovenereologists

migration of epithelial cells. The most fre-
quently cited study estimated the effect of
moisture vapor permeable (MVP) dressing,
i.e. dressings which permit evaporation and
retain moisture in the treatment of RD in the
phase of moist and dry desquamation. The
comparison of effects of MVP dressings and
hydrophilic lanolin dressings has shown that
MVP dressings are superior (66).

It is well known that silver dressings have
good effects in treatment of venous ulcers,
burns, chronic wounds with secondary bacte-
rial infection. fVong et al. compared silver sul-
fadiazine cream with silver leaf nylon dress-
ings. Their study has underlined the benefit of
anti-bacterial dressings, which have been
proved to have good therapeutic effects in the
patients with neoplasm of the anal and genital
region whose perineum skin has also been
affected by radiotherapy. The dressings have
considerably reduced development of grade
3 skin reactions whereas grade 4 skin reac-
tions did not develop (67).

Therapeutic Guidelines

The patients are advised to use moistur-
izing, emollient creams, free of sodium lauryl
sulphate to reduce skin irritation during radio-
therapy (68, 69). These recommendations are
also given for therapeutic and preventive rea-
sons to the patients having RD grade 1 and 2
(according to RTOG scale), i.e. erythema,
edema, and dry desquamation.

Administration of calendula cream and
certain formulations of creams with hyaluron-
ic acid is recommended to reduce the inci-
dence of moist desquamation in grade 3 and
barrier films are recommended for treatment.

If a bigger skin area is denuded in grade
3, toilet of skin changes is necessary with hy-
drophilic, hydrocolloid, semipermeable dress-
ings or hydrogels, which should be changed
several times a day. Topical corticosteroids
are also useful as well as silver dressings in
prevention of bacterial infections.

In case of increased risk or justified sus-
picion of development of secondary bacterial
infection, sulfadiazine cream can be applied
until biogram and antibiogram are made.
Topical antibiotics should be avoided unless
the wound smear has been taken and bacte-
rial infection proved (70, 71).
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If skin changes aggravate, ulcers are
formed and bleeding and/or intense pains oc-
cur in grade 4, a surgeon must be consulted.

Conclusion

Skin reactions to radiation therapy can
be severe, grave, disturbing and unpleasant;
therefore, treatment and prevention of skin
reactions must be approached seriously, and
the pre-condition is to make the timely and
accurate diagnosis. Treatment must be con-
ducted according to the basic guidelines but
tailor-made for each individual because of
multifactor causes of development of radia-
tion dermatitis (72).

Abbreviatioins

RD - radiation dermatitis

RTOG - Radio Therapy Oncology Group
SCoR - Society and College of Radiogra-
phers

ONS - Oncology Nursing Society

MMF — mometasone fuorate

References

1. Bernier J, Bonner J, Vermorken JB, Bensadoun RJ,
Dummer R, Giralt J, et al. Consensus guidelines for
the management of radiation dermatitis and coexisting
acne-like rash in patients receiving radiotherapy plus
EGFR inhibitors for the treatment of squamous cell
carcinoma of the head and neck. Ann Oncol. 2008;-
19(1):142-9.

2. Spalek M. Chronic radiation-induced dermatitis: chal-
lenges and solutions. Clin Cosmet Investig Dermatol.
2016;9:473-82.

3. Durovi¢ B. Radijacione povrede koze. U: Karadagli¢
b, editor. Dermatologija. Beograd: Karadagli¢ B; 2016.
p. 1486-500.

4. Kumar S. Second malignant neoplasms following ra-
diotherapy. Int J Environ Res Public Health. 2012;-
9(12):4744-59.

5. Spasié¢ B, Tesanovi¢ D, lvanov O. Skin toxicity associ-
ated with Cetuximab treatment during radiotherapy of
head and neck cancer. In: Abstracts of the 20th Con-
gress of the Serbian Association of Dermatovenerolo-
gists; 2017 May 18-20; Belgrade, Serbia. Serbian Jour-
nal of Dermatology and Venereology. 2017;9(2):92.

6. Stojanovi¢ S, Jovanovi¢ M, Vuckovi¢ N. Unusual
growth of upper lip squamous cell carcinoma: a case
report. Iran Crescent Med J. 2015;17(3):e13478.

7. Beyzadeoglu M, Ozyigit G, Ebruli C. Basic radiation
oncology. 1st ed. Berlin; London: Springer; 2010.

78

8. Hansen EK, Roach M, editors. Handbook of evidence-
based radiation oncology. 2nd ed. New York: Spring-
er; 2010.

9. Malkinson FD, Panizzon RG. Radiobiology and radio-
therapy of skin diseases. In: Freedberg IM, Eisen AZ,
Wolff K, Austen KF, Goldsmith LA, Katz SlI, editors.
Fitzpatrick s dermatology in general medicine. 6th ed.
New York: McGraw Hill; 2003. p. 1229-38.

10. Morgan K. Radiotherapy-induced skin reactions: pre-
vention and cure. Br J Nurs. 2014;23(Suppl 16):S24-32.

11. Sachdeva S. Fitzpatrick skin typing: applications in
dermatology. Indian J Dermatol Venereol Leprol.
2009;75(1):93-6.

12. Porock D. Factors influencing the severity of radiation
skin and oral mucosal reactions: development of a con-
ceptual framework. Eur J Cancer Care. 2002;11(1):33-43.

13. Sharp L, Johansson H, Hatschek T, Bergenmar M.
Smoking as an independent risk factor for severe skin
reactions due to adjuvant radiotherapy for breast can-
cer. Breast. 2013;22(5):634-8.

14. Severs GA, Griffin T, Werner-Wasik M. Cicatricial alo-
pecia secondary to radiation therapy: case report and
review of the literature. Cutis. 2008;81(2):147-53.

15. Trotti A, Byhardt R, Stetz J, Gwede C, Corn B, Fu K,
et al. Common toxicity criteria: version 2.0. an im-
proved reference for grading the acute effects of can-
cer treatment: impact on radiotherapy. Int J Radiat
Oncol Biol Phys. 2010;47(1):13-47.

16. Fisher J, Scott C, Stevens R, Marconi B, Champion L,
Freedman GM, et al. Randomized phase Il study com-
paring Best Supportive Care to Biafine as a prophy-
lactic agent for radiation-induced skin toxicity for
women undergoing breast irradiation: Radiation Ther-
apy Oncology Group (RTOG) 97-13. Int J Radiat Oncol
Biol Phys. 2000;48(5):1307-10.

17. Richardson J, Smith JE, McIntyre M, Thomas R, Pilk-
ington K. Aloe vera for preventing radiation-induced
skin reactions: a systematic literature review. Clin On-
col. 2005;17(6):478-84.

18. Ryan JL. lonizing radiation: the good, the bad, and the
ugly. J Investig Dermatol. 2012;132(3 Pt 2):985-93.

19. Sachs RK, Brenner DJ. Solid tumor risks after high
doses of ionizing radiation. Proc Natl Acad Sci U S A.
2005;102(37):13040-5.

20. Barnett GC, Wilkinson JS, Moody AM, Wilson CB,
Twyman N, Wishart GC, et al. Randomized controlled
trial of forward-planned intensity modulated radio-
therapy for early breast cancer: interim results at 2
years. Int J Radiat Oncol Biol Phys. 2012;82(2):715-23.

21. McQuestion M. Radiation induced skin reactions. In:
Haas MA, Moore-Higgs GJ, editors. Principles of skin
care and the oncology patient. Pittsburg, PA: Oncol-
ogy Nursing Society; 2010. p. 115-35.

22. Noble-Adams R. Radiation-induced reactions. 1: an
examination of the phenomenon. Br J Nurs. 1999;-
8(17):1134-40.

23. Harris R, Probst H, Beardmore C, James S, Dumbleton
C, Bolderston A, et al. Radiotherapy skin care: a survey
of practice in the UK. Radiography. 2012;18(1):21-7.

© 2018 The Serbian Association of Dermatovenereologists



ORIGINAL ARTICLE

Serbian Journal of Dermatology and Venereology 2018; 10 (3): 71-81

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Gosselin TK, Schneider SM, Plambeck MA, Rowe K.
A prospective randomized, placebo-controlled skin
care study in women diagnosed with breast cancer
undergoing radiation therapy. Oncol Nurs Forum.
2010;37(5):619-25.

Bennett C. An investigation into the use of a non-me-
tallic deodorant during radiotherapy treatment: a ran-
domised controlled trial. J Radiother Pract.
2009;8(1):3-9.

Watson LC, Gies D, Thompson E, Thomas B. Rand-
omized control trial: evaluating aluminum-based an-
tiperspirant use, axilla skin toxicity, and reported qual-
ity of life in women receiving external beam radio-
therapy for treatment of stage 0, |, and Il breast can-
cer. Int J Radiat Oncol Biol Phys. 2012;83(1):e29-34.
Wong R, Bensadoun RJ, Boers-Doets C, Bryce J, Chan
A, Epstein J, et al. Clinical practice guidelines for the
prevention and treatment of acute and late radiation
reactions from the MASCC Skin Toxicity Study Group.
Support Care Cancer. 2013;21(10):2933-48.

Lewis L, Carson S, Bydder S, Athifa M, Williams AM,
Bremner A. Evaluating the effects of aluminum-con-
taining and non-aluminum-containing deodorants on
axillary skin toxicity during radiation therapy for breast
cancer: a 3-armed, randomized controlled trial. Int J
Radiat Oncol Biol Phys. 2014;90(4):765-71.
Komarnicki J. Calgary study finds cancer patients able
to use deodorant during therapy [Internet]. The Cal-
gary Herald; 2010 [cited 2018 Sep 15]. Available from:
http://www.calgaryherald.com/health/Calgary+study
+finds+cancer+patients+able+deodorant+during+
therapy/3799636/story.html.

Bolderston A, Lloyd NS, Wong RKS, Holden L, Robb-
Blenderman L, members of the Supportive Care
Guidelines Group. The prevention and management
of acute skin reactions related to radiation therapy
[Internet]. Cancer Care Ontario; 2005 [cited 2018 Sep
5]. Available from: https://www.cancercareontario.ca/
en/guidelines-advice/types-of-cancer/846.

Nystedt KE, Hill JE, Mitchell AM, Goodwin F, Rowe LA,
Wong FL, et al. The standardization of radiation skin
care in British Columbia: a collaborative approach.
Oncol Nurs Forum. 2005;32(6):1199-205.

Westbury C, Hines F, Hawkes E, Ashley S, Brada M.
Advice on hair and scalp care during cranial radio-
therapy: a prospective randomized trial. Radiother
Oncol. 2000;54(2):109-16.

Campbell IR, lllingworth MH. Can patients wash during
radiotherapy to the breast or chest wall? A randomized
controlled trial. Clin Oncol (R Coll Radiol). 1992;-
4(2):78-82.

Roy I, Fortin A, Larochelle M. The impact of skin wash-
ing with water and soap during breast irradiation: a
randomized study. Radiother Oncol. 2001;58(3):333-9.
Bolderston A, Lloyd NS, Wong RK, Holden L, Robb-
Blenderman L; Supportive Care Guidelines Group of
Cancer Care Ontario Program in Evidence-Based
Care. The prevention and management of acute skin
reactions related to radiation therapy: a systematic

© 2018 The Serbian Association of Dermatovenereologists

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

review and practice guideline. Support Care Cancer.
2006;14(8):802-17.

Aistars J, Vehlow K. A pilot study to evaluate the valid-
ity of skin care protocols followed by women with
breast cancer receiving external radiation. Int J Ra-
diat Oncol Biol Phys. 2007;69(3 Suppl):S588-9.
Butcher K, Williamson K. Management of erythema
and skin preservation; advice for patients receiving
radical radiotherapy to the breast: a systematic litera-
ture review. J Radiother Pract. 2012;11(1):44-54.
Harris R. Guidelines for grade lll radiotherapy skin
reactions. Prague: ESTRO; 2002.

Westbury C, Hines F, Hawkes E, Ashley S, Brada M.
Advice on hair and scalp care during cranial radio-
therapy: a prospective randomized trial. Radiother
Oncol. 2000;54(2):109-16.

Harris R. Skin care in radiation therapy. New Orleans:
ASRT,; 2002.

Kedge EM. A systematic review to investigate the ef-
fectiveness and acceptability of interventions for moist
desquamation in radiotherapy patients. Radiography.
2009;15(3):247-57.

Aistars J. The validity of skin care protocols followed
by women with breast cancer receiving external ra-
diation. Clin J Oncol Nurs. 2006;10(4):487-92.
Society and College of radiographers (SCoR). Radio-
therapy skin care guidelines. London: Society and
College of radiographers; 2011.

McQuestion M. Evidence based skin care manage-
ment in radiation therapy: clinical update. Semin On-
col Nurs. 2011;27(2):e1-17.

Haddad P, Amouzgar-Hashemi F, Samsami S, Chin-
ichian S, Oghabian MA. Aloe vera for prevention of
radiation-induced dermatitis: a self-controlled clinical
trial. Curr Oncol. 2013;20(4):e345-8.

Olsen DL, Raub W Jr, Bradley C, Johnson M, Macias
JL, Love V, et al. The effect of aloe vera gel/mild soap
versus mild soap alone in preventing skin reactions in
patients undergoing radiation therapy. Oncol Nurs
Forum. 2001;28(3):543-7.

Baney T, McQuestion M, Bell K, Bruck S, Feight D,
Weis-Smith L, et al. Radiodermatitis. In: Erwin M,
editor. Putting evidence into practice: improving on-
cology patient outcomes. Pittsburgh, PA: Oncology
Nursing Society; 2011. p. 49-76.

Feight D, Baney T, Bruce S, McQuestion M. Putting
evidence into practice. Clin J Oncol Nurs. 2011;-
15(5):481-92.

Liguori V, Guillemin C, Pesce GF, Mirimanoff RO, Berni-
er J. Double-blind randomized clinical trial comparing
hyaluronic acid cream to placebo in patients treated
with radiotherapy. Radiother Oncol. 1997;42(2):155-61.
Foschi D, Castoldi L, Radaelli E, Abelli P, Calderini G,
Rastrelli A, et al. Hyaluronic acid prevents oxygen
free-radical damage to granulation tissue: a study in
rats. Int J Tissue React. 1990;12(6):333-9.

Leonardi MC, Gariboldi S, lvaldi GB, et al. A double-
blind, randomized, vehicle-controlled clinical study to
evaluate the efficacy of MAS065D in limiting the ef-

79



Serbian Journal of Dermatology and Venereology 2018; 10 (3): 71-81

B. Spasic et al.
Radiodermaititis - review of treatment options

fects of radiation on the skin: interim analysis. Eur J
Dermatol 2008;18:317-321.

52. Primavera G, Carrera M, Berardesca E, et al. A dou-
bleblind, vehicle-controlled clinical study to evaluate
the efficacy of MAS065D formulation, in the manage-
ment of radiationinduced dermatitis. Cutan Ocul Tox-
icol 2006;25:165-171.

53. Miltenburger HG, Baschong W, Horner V, Marx G. Co-
operative effects in vitro on fibroblast and keratinocyte
functions related to wound healing by transforming
growth factor-beta and a low molecular weight fraction
from hemolyzed blood. Arzneimittelforschung
1994;44:872-6.

54. Spessotto P, Dri P, Baschong W. Effect of a protein-
free dialysate from calf blood on human monocyte
differentiation in vitro. Arzneimittelforschung/Drug
Research 1993;747-51.

55. Sitton, E. 1992. Early and late radiation-induced skin
alterations. Part II: Nursing care of irradiated skin. On-
col Nurs Forum, 19: 907-12.

56. Dunne-Daly, C. 1995. Skin and wound care in radiation
oncology. Cancer Nursing, 18: 144-162.

57. Sperduti, A., Cashell, A., Rocca, C., Hirji, A. and Bill-
ingsley, S. 2006. A feasibility study of an internal con-
trol methodology using hydrocortisone cream for the
management of skin reactions in patients receiving
radical radiation therapy for cancers of the head and
neck. Journal of Radiotherapy in Practice, 5: 211-218.

58. Bostrom, A., Lindman, H., Swartling, C., Berne, B. and
Bergh, J. 2001. Potent corticosteroid cream (mometa-
sone furoate) significantly reduces acute radiation
dermatitis: results from a double-blind, randomized
study. Radiotherapy and Oncology, 59: 257-265.

59. Miller RC, Schwartz DJ, Sloan JA, Griffin PC, Deming
RL, Anders JC, et al. Mometasone furoate effect on
acute skin toxicity in breast cancer patients receiving
radiotherapy: a phase Il double-blind, randomized
trial from the North Central Cancer Treatment Group
NO6C4. Int J Radiat Oncol Biol Phys. 2011;79(5):1460-6.

60. El Madani HA, Tancréde-Bohin E, Bensussan A, Col-
onna A, Dupuy A, Bagot M, et al. In vivo multiphoton
imaging of human skin: assessment of topical corti-
costeroid-induced epidermis atrophy and depigmen-
tation. J Biomed Opt. 2012;17(2):026009.

61. Hindley A, Dunn K. Mometasone furoate significantly
reduces radiation dermatitis in patients undergoing

breast radiotherapy: a double-blind randomized con-
trol trial in 120 patients. Atlanta: ASTRO, USA; Not-
tingham: UKRO, UK. Oral Scientific Sessions. 2013;
87(2S Suppl):S115.

62. Schmuth M, Wimmer MA, Hofer S, Sztankay A, Weinlich
G, Linder DM, et al. Topical corticosteroid therapy for
acute radiation dermatitis: a prospective randomized,
double-blind study. Br J Dermatol. 2002;146(6):983-91.

63. Wells M, Macmillan M, Raab G, MacBride S, Bell N,
MacKinnon K, et al. Does aqueous or sucralfate cream
affect the severity of erythematous radiation skin reac-
tions? Arandomised controlled trial. Radiother Oncol.
2004;73(2):153-62.

64. Graham P, Browne L, Capp A, Fox C, Graham J, Hollis
J, et al. Randomized paired comparison of No-Sting
barrier film versus sorbolene cream (10% glycerine)
skin care during postmastectomy irradiation. Int J Ra-
diat Oncol Biol Phys. 2004;58(1):241-6.

65. Spann CT, Tutrone WD, Weinberg JM, Scheinfeld N,
Ross B. Topical antibacterial agents for wound care:
a primer. Dermatol Surg. 2003;29(6):620-6.

66. Shell JA, Stanutz F, Grimm J. Comparison of moisture
vapor permeable (MVP) dressings to conventional
dressings for the management of radiation skin reac-
tions. Oncol Nurs Forum. 1986;13(1):11-6.

67. Vuong T, Franco E, Lehnert S, Lambert C, Portelance
L, Nasr E, et al. Silver leaf nylon dressing to prevent
radiation dermatitis in patients undergoing chemo-
therapy and external beam radiotherapy to the peri-
neum. Int J Radiat Oncol Biol Phys. 2004;59(3):809-14.

68. Tsang M, Guy RH. Effect of AQueous Cream BP on
human stratum corneum in vivo. Br J Dermatol.
2010;163(5):954-8.

69. Patel AN, Varma S, Batchelor JM, Lawton PA. Why
aqueous cream should not be used in radiotherapy
induced skin reactions. Clin Oncol (R Coll Radiol).
2013;25(4):272.

70. Campbell J, Lane C. Developing a skin-care protocol
in radiotherapy. Prof Nurse. 1996;12(2):105-8.

71. Korinko A, Yurick A. Maintaining skin integrity during
radiation therapy. Am J Nurs. 1997;97(2):40-4.

72. TeSanovi¢ D. Radijacioni dermatitis - izazov u savre-
menoj radioterapiji i uticaj na kvalitet Zivota pacijent-
kinja sa karcinomom dojke [rad iz uze specijalizacije].
Novi Sad: Medicinski fakultet; 2018.

Radiodermatitis - pregled mogucénosti leCenja

Sazetak

Radijacioni dermatitis predstavlja jedan od naj¢e$c¢ih
nezeljenih efekata jonizuju¢eg zracenja koje se prime-
njuje u radioterapiji karcinoma svih lokalizacija, a najce-
§¢e kod tumora dojke, regije glave i vrata, plu¢ai sarko-
ma mekih tkiva. Naj¢esce se javlja kao komplikacija ra-
dioterapije dojke, te se stoga ¢esce i registruje kod pa-
cijenata zenskog pola na kozi u regiji dojke koja se zra-

80

¢i. Klini¢ka slika radijacionog dermatitisa se moze pode-
liti na 4 faze: akutna (eritem, suva deskvamacija, vlazna
deskvamacija, ulceracija i nekroza sa posledi¢nom ree-
pitelizacijom, rezidualna postinflamatorna hiperpigmen-
tacija, redukcija i supresija sebacealnih i znojnih zlezda
i epilacija); subakutna (hiperpigmentacije i hipopigmen-
tacije, telangiektazije, atrofija koze, a moguce su i ulce-
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racije), hroni¢na (atrofija koze, dermalne fibroze i trajna
epilacija koze) i kasna faza (povecan rizik za pojavu kan-
cera koze). Radi prevencije radijacionog dermatitisa vaz-
no je da se tokom radioterapije upotrebljavaju proizvoda
za negu koze koji ¢e smanijiti ili zaustaviti u¢estalost koz-
nih reakcija i poboljsati kvalitet Zivota. lako se u terapiji
osim topijskih kortikosteroida preporucuju brojni proi-
zvodi sa aktivnim sastojcima kao $to su npr. aloja vera,

kalendula, hijaluronska kiselina, sukralfat, sorbolen, mi-
neralna i maslinova ulja, med, vitamin C, cink, antimi-
krobna sredstva i srebro, nije postignut zajednicki tera-
pijski konsenzus o njihovoj upotrebi kod radijacionog
dermatitisa. Iz tog razloga tretman treba da bude voden
osnovnim smernicama, a prilagoden individualnim po-
trebama svakog pojedinog pacijenta.

Klju€ne reéi: Radiodermatitis; Znaci i simptomi; Radijacione povrede; Zastita od radijacije; Nega koze; Dezodoran-

si; Kreme za kozu; Antimikrobna sredstva
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Abstract

Basal cell carcinoma is the most common form of cutaneous cancer. In majority of cases it is locally invasive with
slow growth, ranging in size from a couple of milimeters to a couple of centimeters and located primarily on sun-
exposed regions. Giant basal cell carcinoma, defined as a tumor that is larger than 5 cm in diameter, is a very rare
type of cutaneous malignancy accounting for 0.5-1% of all basal cell carcinomas. We present a case of a 74-year-
old man with a 17 x 14 cm giant basal cell carcinoma in the right supraclavicular region. Detailed history revealed
that the lesion had started as a papule 15 years before presentation. Despite its growth, the lesion was neglected
until admission. Histological examination of skin lesion confirmed superficial and focally infiltrative types of basal
cell carcinoma. Electron radiotherapy was administered with 54 Gy total dose delivered in 20 daily fractions which
resulted in healing of lesions and adequate response. Thus, definitive radiotherapy can be just as effective as exci-
sion when the criteria are met.

Key words: Carcinoma, Basal Cell; Diagnosis; Neoplasm Metastasis; Skin; Radiotherapy; Biopsy; Treatment Outcome;

Case Reports

Introduction

Basal cell carcinoma (BCC) is the most
common form of cutaneous cancer. Most
cases are locally invasive, indolent, character-
ized by slow growth, rare metastasis, located
predominantly on ultraviolet (UV) exposed
areas such as the head and neck (in 80-85%
of cases) and on the trunk (roughly only 10%)
(1). Caucasians over the age of 40 are the
most affected group (2). The majority of BCCs
range from a couple of millimeters to a couple
of centimeters (mean size of 11.7mm = 5.9
mm), with surgical excision being the pre-
ferred method of treatment leading to a 5-year
cure rate of 95% (3). In rare instances, basal
cell carcinomas can be larger in size leading
to a potentially more aggressive clinical
course and difficulties in opting for the ap-
propriate therapeutic modality. According to
the American Joint Committee on Cancer, tu-
mors with a diameter larger than 5 cm are
defined as Giant Basal Cell Carcinoma
(GBCC) (4). The incidence of this rare variant
has been reported to be 0.5% - 1% (5). Some
authors think that a diameter greater than 10

© 2018 The Serbian Association of Dermatovenereologists

cm should be the cutoff value for GBCC (6).
When the maximum diameter is more than 20
cm, the term Super Giant Basal Cell Carci-
noma can be used and, to the best of our
knowledge, there are only 10 reported cases
in the literature (7, 8).

Case Report

We report a case of a 74-year-old male
with an extensive histopathologically verified
basal cell carcinoma that slowly progressed
over the course of 15 years on the right su-
praclavicular region of the shoulder. The le-
sion started in 2003 as an erythematous pa-
pule that was neglected for many years. The
patient was examined for the first time in 2008
when he was diagnosed to have a suspicious
basal cell carcinoma and/or discoid ery-
thematous lupus and he was treated with lo-
cal corticosteroids, antibiotics and 5% fluor-
ouracil cream with no improvement. The le-
sion was afterwards biopsied and histopatho-
logic examination confirmed superficial type
of basal cell carcinoma; however, further
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Figure 1. Infiltrative erythematous plaque 17 cm
x 14 cm. Multiple irregular ulcerations and ero-
sions covered by purulent and hemorrhagic
crusts, and without regional lymphadenopathy.

treatment and medical control was ignored
by the patient until 2018. On admission, the
patient presented with an extensive, well de-
marcated, oval erythematous, infiltrative

plague 17 cm x 14 cm in diameter on the right
supraclavicular region, with multiple irregular
ulcerations and erosions covered by purulent
and hemorrhagic crusts, and without region-
al lymphadenopathy (Figure 1). Anamnestic
exploration revealed neither personal nor fam-
ily history of previous BCC, other skin dis-
eases, radiation or arsenic exposure, sun-
bathing or previous sunburns. Co-morbidities
at presentation included chronic obstructive
pulmonary disease, diabetes mellitus type II,
hypertension and cardiac arrhythmia.
Routine laboratory analysis, including
complete blood count (CBC) revealed elevat-
ed sedimentation rate (94 mm/h), increased
C reactive protein level (62.8 mg/L), leukocy-
tosis (16.9 x10%/L), the decreased number of
erythrocytes (3.68 x10'?/L) and decreased
level of hemoglobin (110 g/L). Biochemistry,
urinalysis and tumor markers were within nor-
mal limits. Bacterial cultures taken from lesion
ulcerations were positive for Staphylococcus
aureus. Abdominal ultrasound showed no
pathological findings. Since lung x-ray sho-
wed a 4.5 cm x 2 cm oval soft tissue shadow
with diffuse bilateral bronchial shadows, a
pulmonologist was consulted who required a
thoracic multiple detector computed tomog-
raphy (MDCT) to exclude metastasis and tu-
berculosis evaluation. Thus, three consecu-
tive sputum samples for Koch bacillus (BK)
and Lowenstein cultures were taken and were

Figure 2.

A) Superficial type of BCC limited to the epidermis with budding pattern (—>). Focal in-

filtrative type of BCC (—>).

B) Infiltrative type of BCC, deeper involvement with irregular tumor nests, palisading ar-
rangement of atypical cells (—>) showing high nuclear cytoplasm ratio, hyperchromatic

nuclei and pleomorphism (—>).

C) Superficial type of BCC, budding superficial nests of atypical basaloid epithelium
confined to the papillary dermis (—>). Underlying elastosis in dermis (—>).
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Figure 3. Photo taken 6 months after irradiation.
Resolution of ulcerations and lesion spreading.
Contraction of the residual paler erythematous
plague with individual telangiectasias along the
surrounding white halo like borders.

negative. Thoracic MDCT revealed multiple
annular changes in the right upper lobe with
active peripheral pyogenic membranes and
central, fluid filled cavities with a maximum
diameter of 33 mm. Reactive lymph nodes
were present in 4R group of the mediastinum
and right hilus. Final diagnosis was abscess
pneumonia. Intravenous antibiotics including
i.v. Ceftriaxone amp. 1g b.i.d, i.v. Levofloxacin

amp. 5mg/ml b.i.d and i.v. Metronidazole
flacc. 500mg/100ml t.i.d. were administered
and resulted in clinical improvement of infec-
tion and inflammation. Regression on follow
up chest X-ray and MDCT was achieved.

Histological examination of skin lesion
confirmed superficial and focally infiltrative
types of basal cell carcinoma (Figure 2).

When the patient was presented to the
Oncology and Radiology skin and soft tissue
specialist committee, his lesion was found to
be inoperable and radiotherapy was indicat-
ed. The patient was treated with electron ra-
diotherapy consisting of a total dose (TD) of
54 Gy delivered in 20 daily fractions (2.5 Gy/
fraction), with appropriate margins over the
course of 20 days. The radiotherapy resulted
in resolution of ulcerations and lesion spread-
ing, leading to contraction of the residual
paler erythematous plaque, post-irradiation
telangiectasias and the surrounding white
halo-like borders (Figure 3).

After 6 months post-radiotherapy follow
up, two biopsies were taken and histopathol-
ogy revealed post radiation fibrosis with no
elements of BCC.

Discussion

Giant basal cell carcinoma is a rare vari-
ant of non-melanoma skin cancer with an
epidemiological profile being Caucasian,
male gender, and a peak occurrence in the
seventh decade. The reported sites of predi-
lection, by a slim margin, were the back
(27.5%) and face (23.5%) with the upper ex-
tremities amounting to 13.7%. Rarer cases
have been reported on the abdominal wall,
genital region, anterior trunk, and lower ex-
tremity. One clinicopathological study and

Table 1. BCC and SCC: Recommended fractionation dose schedules (29)

Fractionation dose

Single dose 12-20 Gy fraction-
7 fractions of 5 Gy (TD 35 Gy)
10 fractions of 4 Gy (TD 40 Gy)
15 fractions of 3 Gy (45 Gy)

20 fractions of 2.5 Gy (50 Gy)
30 fractions of 2 Gy (60 Gy)

Indication

Biological effective dose

Elderly, frail (palliative)

Elderly, + medical comorbidity 44 Gy
Older and healthy 47 Gy

Older and healthy 49 Gy
Younger and/or <2-3 cm lesion 52 Gy
Younger and/or large lesion 60 Gy

© 2018 The Serbian Association of Dermatovenereologists
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Table 2. Recommended criteria for radiotherapy (29)

Patient factors

Patients older than 70 years

Patient autonomy: preference to avoid surgery

Anti coagulation and platelet functioning medication

Discernible co-morbidities

Pathological characteristics of tumor

Site: ala nasi, nasal tip and bridge, lower eyelid, medial canthus, ear
Extensive and superficial size and/or depth

Complex surgery required for locally advanced stage

review of literature concluded the mean size
to be 14.77 cm, ranging from 5 to 40 cm. The
reported total duration of the tumor presence
was 14.57 years on average (9).

Clinically, GBCC has been reported as
the following subtypes: nodular-ulcerative
(10), vegetant/exophytic (11), extensively ul-
cerative (12), morpheaform (13), and polypoid
(14). Naturally, they are more likely to invade
the extradermal structures due to their size
and years of growth, thus potentially causing
cosmetic deformations. Invasion of the under-
lying cartilage, soft tissue, and bone was not
seen in our patient during the workup.

In terms of histology, there are differ-
ences between conventional sized BCCs and
GBCCs. Purnell et al. published a review of
57 cases comparing the histological differ-
ences contributing to excessive growth. Be-
sides size, GBCCs were thicker, with higher
incidence of ulcerations, and possessed a
more infiltrative growth than conventional
BCC, but the authors concluded that histo-
logical features alone were unlikely to be the
reason for the large clinical size (15). Up to 27
histological subtypes of basal cell carcinoma
have been reported (16). The histological sub-
type is an important factor that leads to the
progression and formation of GBCCs, and
they can be broadly categorized as non-ag-
gressive and aggressive. Non-aggressive one
includes superficial and nodular, while ag-
gressive GBCC includes metatypical, micro-
nodular and morpheaform subtypes. Archon-
taki et al. reported that 54% of GBCCs re-
viewed were histologically nodular, 19% infil-
trating, 9.5% were metatypical or morphea-
form, and only 4.76% were accounted as su-
perficial spreading (9). On the other hand, in
a study of 50 patients with GBCC by Randle
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et al., 72% were classified as infiltrative or mi-
cronodular. Finally, the World Health Organi-
zation (WHO) classification, currently in use,
only recognizes the following subtypes: nod-
ular, superficial, micronodular, infiltrating,
sclerosing/morphoeic, basosquamous, pig-
mented, BCC with sarcomatoid differentia-
tion, BCC with adnexal differentiation, and
fibroepithelial, which leads to improved clar-
ity and reproducibility (17).

Metastasis is a rare complication of con-
ventional, mostly indolent, BCC as it spreads
more horizontally rather than vertically. Ac-
cording to the literature, there have been
roughly 300 cases reported (18), with an es-
timated incidence rate of 0.0028% to 0.5% (19,
20). Mean time interval from tumor onset to
metastasis is roughly 9 years and only half of
the patients survive 8 months after the begin-
ning of metastatic symptoms (21). In a pub-
lished review, Randle et al., concluded that
BCCs larger than 2 cm in diameter, located
on the ear or mid face, with aggressive his-
topathological type, previous treatment and,
history of neglect or radiation have a higher
propensity for potential metastasis (22). A
positive correlation of the tumor size and met-
astatic potential has been established. Tu-
mors larger than 3 cm, 5cm and 10 cm in di-
ameter increase the incidence of metastasis
to 2%, 25%, 50% respectively (23). All of these
factors apply to GBCC making it essential to
rule out metastasis in patients. In fact, most
cases of metastatic BCCs are in fact GBCC.
Archontaki et al. reported that metastasis was
present in 17.6% of GBCC patients during the
primary examination (9). Contrary to the gen-
eral belief, multiple studies have confirmed
that there is no correlation between specific
histopathological subtype of BCC with a high-
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er incidence of metastasis (24). The most
common sites of metastasis are lymph nodes,
lung and bone, but there are individual docu-
mented cases of hematogenous spread to
other organs. Despite a detailed work-up, we
did not find any signs of metastasis in our
patient.

There are no specific guidelines for treat-
ing GBCC or metastatic disease. Wide surgi-
cal excision with free margins remains the
preferred treatment of choice for GBCC, as
well as for BCC. In general, BCCs less than 1
cm implement margins 2-4 mm achieving a
5-year cure rate of 95% (3). Larger lesions re-
quire clinical margins of 3-5 mm due to sub-
clinical extension. Other potential treatment
options include immunomodulators (25), top-
ical chemotherapeutic agents (25), photody-
namic therapy (26), biological therapy (Vis-
modegib, a sonic hedgehog pathway inhibi-
tor, FDA approved in advanced cases and
metastasis, 150 mg once daily) (8), Mohs mi-
crographic surgery, and radiotherapy, wheth-
er definitive or adjuvant. In general, surgery
and radiotherapy are the most effective treat-
ment options (27). The risk of tumor residue
in GBCC post excision has been reported to
be 68% (13). When the tumor is inoperable or
surgery is contraindicated in an elderly pa-
tient, as it was in our patient, radiotherapy is
an appropriate alternative. In general, radio-
therapy can be administered by using linear
accelerators for high-energy X-rays, or by
electron radiotherapy (regularly preferred due
to the accurate prescription of used energy
for depth of penetration) for many clinical ap-
plications including GBCC. There is a high
degree of variation in fractionation regimes in
non-melanoma skin cancers. According to
one survey done in the United Kingdom (UK),
the four most common regimes used were
(18-20Gy in 1 fraction, 35Gy in 5 fractions,
45Gy in 10 fractions and 55 Gy in 20 fractions)
(28). Other dosing fractions suggested in lit-
erature are included in Table 1. Guidelines for
BCC state 0.5 cm deep margins and lateral
margins to be 0.5 cm (morphoeic, large, infil-
trative or poorly defined require 0.7cm-1cm)
with an additional 0.5 to 1cm for electron ther-
apy to account for penumbra of electrons
(80). Factors and tumor specificities indicat-
ing radiotherapy as the treatment option are
presented in Table 2. There is a correlation

© 2018 The Serbian Association of Dermatovenereologists

between greater tumor size and depth, with a
decrease in local cure rates. Regular follow-
up is required since currently there are no
guidelines suggesting when to take a control
biopsy to rule out post radiotherapy BCC re-
currence. Early detection and adequate, time-
ly treatment remain imperative in preventing
recurrence and metastasis.

Conclusion

Giant basal cell carcinoma is a rare sub-
type of BCC that requires a thorough work up
and can lead to difficulties in choosing the
appropriate treatment. Patient awareness
needs to be increased as timely medical con-
sultation is essential for the treatment suc-
cess. When the criteria are met, definitive
radiotherapy can be just as effective and
therefore it is an adequate alternative to surgi-
cal excision. Since there is a lack of guidelines
for GBCC treatment criteria, follow up and ra-
diotherapy dose fractionation schedules, they
should be provided as soon as possible.
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Bazocelularni karcinom - prikaz slucaja

Sazetak

Bazocelularni karcinom je naj¢esc¢i oblik karcinoma
koze. U vecini slu¢ajeva je lokalno invazivan sa sporim
rastom koji moze da varira od nekoliko milimetara do
nekoliko centimetara sa predominantnom lokalizacijom
na fotoeksponiranim regijama. U retkim slu¢ajevima,
0,5 — 1%, dimenzije bazocelularnog karcinoma mogu
prevaziéi i 5 cm i tada se klasifikuje kao gigantski ba-
zocelularni karcinom. Lezije ovakve veli¢ine mogu do-
vesti do teskoca u izboru odgovaraju¢eg tretmana.
Predstavljamo sluc¢aj 74-godisnjeg muskarca sa gigant-
skim bazocelularnim karcinomom u predelu desnog

ramena, dimenzija 14 cm x 17 cm koji se pojavio 2003.
godine. lako se lezija konstantno uvecavala, pacijent
se do 2018. godine nije javio na pregled. Histopatolos-
kim nalazom dijagnostikovan je bazocelularni karcinom
— superficijalni, fokalno infiltrativni tip. Nakon toga je
uvedena zra¢na terapija elektronima, sa 54 Gyu 20
dnevnih seansi $to je dovelo do adekvatnog odgovora.
Ovim prikazom zelimo da naglasimo da kada su ispu-
njeni kriterijumi, radioterapija moze biti efikasna terapi-
ja koliko i hirurgija kod gigantskog bazocelularnog kar-
cinoma.

Kljuéne reéi: Bazocelularni karcinom; Dijagnoza; Metastaze; Koza; Radioterapija; Biopsija; Ishod Terapije; Prikazi Slu¢ajeva
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Abstract

Background. The increasing solar intensity and HIV epidemic have progressively eroded the protective effects of
melanin among black race. This study was aimed at evaluating the pattern of primary skin cancers in lle-Ife, Ni-
geria. Methods. This retrospective study, which was conducted at the Obafemi Awolowo University Teaching
Hospital, lle-Ife, included the patients diagnosed with primary skin cancers between January 2008 and December
2017. The data were analyzed using SPSS version20. Results. The frequency of primary skin cancers was 1.0%.
Females (58.3%) outnumbered the males (41.7%), the ratio being 1.4:1. The spectrum of primary skin cancers
documented by this study are squamous cell carcinoma (33.3%), malignant melanoma (25%), Kaposi sarcoma
(15.3%), basal cell carcinoma (9.7%), and cutaneous lymphoma (6.9%). Conclusion. Melanin remains a major
protective factor for skin cancers among negroids. Albinism and high burden of HIV were identified risk groups for
skin cancers. The eradication of HIV and enhanced sun protection will reduce the prevalence of skin cancers.

Key words: Skin Neoplasms; Nigeria; Carcinoma, Squamous Cell; Melanoma; Sarcoma, Kaposi; Carcinoma, Basal

Cell, African Continental Ancestry Group; Prevalence

Introduction

Primary neoplastic changes affecting the
cells of the epidermis and the dermis are com-
mon occurrences encountered in dermatolog-
ic practice. The sun is a major inducer of skin
cancers such as squamous cell carcinoma,
basal cell carcinomas and melanomas. Melanin
provides protection from the damaging effect
of solar radiation by absorbing these radiations
and thus prevents the vulnerable cells of the
epidermis from associated damage.

The black skin with larger quantities of
melanin is much better protected from the
harmful effect of solar radiation and has a re-
duced incidence of primary skin cancers as
compared to the skin of Caucasians (1). This
very important factor in the prevention of skin
cancer is being progressively undermined by
the increasing incidence of immunosuppres-
sion, higher burden of sexually transmitted dis-
ease (STD), and detrimental climate change
(2-5) with attendant depletion of ozone layer.

The prevalence of skin cancers have pre-
viously been reported in some centres in Ni-
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geria. A prevalence of 5.5% was reported in
Osogbo, whereas a prevalence of 27% was
reported in Benin (6, 7). While the incidence
of skin cancers may still be higher in the Cau-
casians, an alteration in the ratio of the inci-
dence as well as in the prevalence may re-
quire verification. The frequency of some
specific types (subtypes) of skin cancer may
also be influenced by some of these evolving
mutagenic factors. It is important to document
our local experience with the occurrence of
primary skin cancer because it will provide
reference data to compare with other regions
and also direct planning by providing data for
policy formulation, and hence the need to
evaluate the pattern of primary skin cancers
among the patients of African origin in lle-Ife,
South-Western Nigeria.

Material and Methods

The study was conducted among the pa-
tients of dermatology and the plastic surgery
units of the Obafemi Awolowo University

© 2018 The Serbian Association of Dermatovenereologists



CASE REPORT

Serbian Journal of Dermatology and Venereology 2018; 10 (3): 90-95

Table 1. Demographic characteristics of patients with primary skin cancers

M F

Frequency % Frequency

Squamous cell carcinomas 7 20.2 17
Melanoma 7 38.9 11
Kaposi sarcoma 7 63.6 4
Basal cell carcinomas 2 28.6 5
Mycosis fungoides 4 80 1
Dermatofibroasarcoma 1 50 1
Neurofibrosarcoma - - 2
Mucoepitheliosarcoma 1 50 1
Trichoepitheliosarcoma 1 100 -

%

Mean Standard Median
age deviation age \|

=72

Frequency %

Frequency  Skin type

70.8 39.3 15.7 36.5 24 333 8 16
611 63.6 15.7 67.5 18 25 - 18
334 326 9.2 35 11 153 - M
714 5541 18.9 52 7 97 4 3
20 59 10.2 53 5 69 - 5

50 58 33.9 58 2 28 - 2

100 58 31.1 58 2 28 - 2
50 445 14.9 445 2 28 - 2

30 - 30 1 14 - 1

Teaching Hospitals Complex, lle-Ife, South
Western Nigeria.

The study sample patients were largely
negroid with Fitzpatrick skin type VI and high
level of skin melanin. However, a few patients
with reduced/absent melanin (albinism),
hence Fitzpatrick skin type I, were also seen.
lle-Ife is located on the longitude 7° 28’ 0.001”
N and the latitude 4° 34’ 0.001” E and it re-

ceives a relatively high solar intensity through-
out the year.

Design
The records of patients referred to the

dermatology and venereology outpatient clin-
ic and the out-patient clinic of the plastic sur-
gery unit of the hospital were examined be-

Table 2. The pattern of skin cancers and associated risk groups in lle-Ife

RISK FACTORS
HIV Genital Wart Albinism Xeroderma Pig-  Other Chronic  Total
N=72 (%) N=72 (%) N=72 (%) mentosum N=72(%) ulcer
N= 72 (%) N=72 (%)
Kaposi sarcoma 11 (15.3) - - - - - 11 (15.3)
Mycosis fungoides - - - - 5 (6.9) - 5(6.9)
Melanoma - - - - 18 (25.0) - 18 (25.0)
Basal cell carcinomas - - 4 (5.6) - 3 4.2 - 7 (9.7)
Squamous cell carcinomas 1(1.4) 4 (5.6) 8 (11.1) 1(1.4) 7(9.7) 342 24(33.3)
Dermatofibrosarcoma - - - - 2 (2.8) - 2(2.8)
Neurofibrosarcoma - - - - 2(2.8) - 2(2.8)
Mucoepitheliosarcoma 1(1.4) - - - 1(1.4) - 2(2.8)
Trichoepitheliosarcoma - - - - 1(1.4) - 1(1.4)
Total 13 (18.1) 4(56) 12(167) 1(1.4) 39 (54.2) 3(4.2) 72(100)
91
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Figure 1. Basal cell carcinoma in an Albino

tween January 2008 and December 2017. All
patients presenting with dermatological dis-
orders over the period were noted and those
diagnosed with primary skin cancers were
recruited. Data such as age, sex, skin type,
predisposing factor, occupation and family
history of the disease, and laboratory and his-
tological reports of cancers were assessed.

Exclusion: The patients diagnosed with
secondary skin cancers or metastases were
not considered as primary skin cancer. Data
were analyzed using IBM/SPSS version 20,
and the test of association and the level of
significance were assessed using chi-square.
Data were collectively processed with confi-
dentiality strictly ensured.

Results

A total of 7,325 new patients with derma-
tological disorders were referred to the der-
matology and plastic surgery clinic during the
study period of 10 years spanning from Janu-
ary 2008 to December 2017. Among these, 72

mous cell carcinoma
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cases of primary skin cancers were diag-
nosed, the frequency being 1% (72/7325%).
The male/female ratio was 1:1.4 (Table 1). The
mean age of patients presenting with primary
skin cancers in this study was 48.32+/-19.16
years, while the median age was 44 years.

The distribution of different types of can-
cers observed in descending order of occur-
rence is shown in Table 2. Specific factors
such as Albinism, HIV, Genital wart, Xeroder-
ma pigmentosum, were found to have a sig-
nificant correlation with primary skin cancers.
(p-value=0.001) (Table 2). Kaposi sarcoma
was exclusively associated with HIV while al-
binism was predominantly affected by Basal
cell carcinoma and squamous cell carcino-
mas (Table 2).

Discussion

The Caucasians are at greater risk of get-
ting skin cancer than the negroids. This re-
duces the index of suspicion and cause late
presentation when cancer occurs in the black.
In this study, skin cancer occurs at an average
prevalence of 7.2/year and affects 1% of pa-
tients presenting with skin diseases. A study
conducted among population with similar dis-
tribution of skin type in Benin and Osogbo
reveals 27% and 5.5% of skin cancer, respec-
tively. This higher prevalence may be due to
the inclusion of biopsied cases only and there-
fore suggests the prevalence of skin cancer
among skin biopsy specimen while excluding
a large population of cases whose lesions
were not biopsied. The most frequently ob-
served primary skin cancer was squamous
cell carcinoma, and it occurs at a frequency
of 33.3% and at a mean age of 39.3 years This
is however in contrast with the review of bi-
opsy specimen at other Centre where melano-
ma was found to be most frequent (6, 7).

The direct effects of exposure to ultravio-
lent light, and ionizing radiation as well as
exposure to other carcinogens may contribute
to the enhanced propensity to develop skin
cancers.

The near equatorial location of lle-Ife and
other communities served by the hospital
gives a unique advantage of an angle of inci-
dence of solar radiation with enhanced solar
intensity. While this may be considered as an
advantage for solar energy generation and in
the production of renewable energy, it is det-
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rimental to the health of the skin by inducing
solar elastosis and ultimately skin cancers.
Johnson et al have observed a doubling in the
incidence of squamous cell carcinomas fol-
lowing every 10 degree reduction in the lati-
tude thereby suggesting increased incidence
of squamous cell carcinomas in the regions
around the equator (8). Solar radiation (UVA
& UVB) damage the DNA of the cell, and can-
cer develops when the inherent ability to clear
the damaged cell by p53 enhanced apoptosis
is overwhelmed (9, 10). The sun also has
some immunosuppressive effect on the im-
munological functions of the skin.

This study has shown that primary skin
cancers develop at increasingly younger age.
The patients with squamous cell carcinoma
present at a mean age of 39.3 years and me-
dian age of 36.5 years. This observation is
consistent with previous reports that suggest
that squamous cell carcinoma is becoming
more prevalent after the 40 years age of
among the Caucasian (11, 12).

The presence of basal cell carcinoma
and squamous cell carcinomas among the
albino population in the study suggests that
the melanin still plays a significant role in pro-
tecting from skin cancer despite several oth-
er environment and genetic interplay in the
black population. This observation aligns with
low prevalence of skin cancers reported in the
past among people with black skin (13, 14).

Basal cell carcinoma account for 9.7% of
the observed skin cancers (Figure 1). The
mean age of patients who got them was 55.1
years. Although the frequency was higher in
the Caucasians, the mean age of patients
when cancers developed in this study was
consistent with that reported among the Cau-
casians in whom basal cell carcinoma have
also been documented to be most prevalent
between the age of 55 and 70 years (11, 12).
This further reinforces the importance of high
solar intensity and its effects among the al-
bino population who are mostly affected by
basal cell carcinoma, as shown by our study.
Although malignant melanoma was reported
as the commonest skin cancers in previous
studies in our environment, it ranked second
in this study where it accounted for 25% of the
observed skin cancers. It occurs at a mean age
of 63.6 years, and occurs more often in the
lower limbs, which is similar to other studies.

© 2018 The Serbian Association of Dermatovenereologists

Human activities and practices which
cause increased out-door exposure to the
sun, as well as environment alterations such
as deforestation have progressively led to the
increased solar intensity in the zone. The de-
pletion of ozone layer also contributes to the
increased intensity and exposure of the skin
to ultraviolet C (UVC) radiations thereby in-
creasing the prevalence of observed skin
cancers.

The prevalence of Kaposi sarcoma in-
creased with the onset of HIV epidemic, and
was the third commonest skin cancer observed
in the study. Its occurrence in the patients
whose mean age is 32.6 years reflects its as-
sociation with HIV which is common among
young and middle aged adults. The character-
istic association of some of these cancers with
genital wart suggests the possible role of the
oncogenic sexually transmitted infections such
as human papilloma virus (HPV). HPV can in-
dependently cause cancers even in immuno-
competent host; however, their propensity to
cause cancers in the presence of diminished
immunity is greatly enhanced.

Xeroderma pigmentosum (XP) is a disor-
der arising from heritable defects in the abil-
ity of the cells to repair damaged DNA. ltis a
rare disorder and occurs at a prevalence of
1/250,000. While XP increases the risk of skin
cancers by a factor of 2000 in individuals be-
low twenty years of age, and overall lifetime
prevalence of 57%, it did not significantly im-
pact the prevalence of skin cancers observed
in this study due to the rarity of XP (15). The
only case of xeroderma pigmentosum (1.4%)
observed in our study was associated with
squamous cell carcinoma (Figure 2).

The population under review includes the
patients with albinism who are deprived of the
protection that is characteristically conferred
on the negroid skin by melanin. Albinos have
reduced or absent melanin due to a genetic
defect with the associated impairment in the
synthesis and transport of melanin (16). These
patients are at an increased risk of acquiring
skin cancers, which is similar to their Cauca-
sian counterparts with similar Fitzpatrick skin
type. As shown in this study, 16.7% of the ob-
served primary skin cancers were among pa-
tients with albinisms.
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Conclusion and Recommendation

The large melanin content found in the
black skin offers prominent protection from
primary skin cancers. This study affirms the
importance of melanin in preventing primary
skin cancers despite the increasing intensity
of ultraviolet radiations in the region. The high
prevalence of HIV and albinism were factors
identified with increased incidence of primary
skin cancers among the black skin popula-
tion. While sun avoidance and use of sun
screens remain the major preventive ap-
proach to skin cancers, the prevention of HIV
transmission and coordinated effort aimed at
reducing the prevalence of HIV as well as
availability of HAART may be an additional
effort efficient in reducing the prevalence of
primary skin cancers.

Limitations

Although the determination of risk factors
has not been included in the objective of this
study, a cohort or case control study will be
required to determine risk factors of primary
skin cancers.
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Nigerija

koze izmedu januara 2008. i decembra 2017. godine.
Za analizu podataka koriS¢ena je SPSS verzija 20. Re-
zultati. Ucestalost primarnih kancera koze bila je 1%.
Bilo je viSe zenskih (58,3%) nego muskih pacijenata
(41,7%), a odnos je bio 1,4 : 1. Spektar primarnih
kancera koze dokazanih ovom studijom su skvamoce-
lularni karcinom (33,3%), maligni melanom (25%),
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KapoSijev sarkom (15,3), bazocelularni karcinom (9,7%) Albinizam i HIV identifikovani su kao nosioci rizika za
i kutani limfom (6,9). Zaklju€ak. Melanin je i dalje os- kancere koze. Iskorenjivanje HIV-a i pove¢ana zastita
novni zastitni faktor od kancera koze kod ljudi crne rase. protiv sunca smanji¢e prevalenciju kancera koze.

Kljuéne reci: Kozne neoplazme; Nigerija; Karcinom skvamoznih ¢elija; Melanom; Kaposi sarkom; Bazocelularni
karcinom; Narodi Negroidne grupe africkog porekla; Prevalencija
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Abstract

One of the success indicators of the World Health Organization (WHO) leprosy eradication program is the decreas-
ing number of new cases of pediatric leprosy with a grade 2 disability. A case of borderline lepromatous (BL) lep-
rosy with partial claw hand in a 13-year-old boy was reported. On physical examination, we found claw fingers on
the fourth and fifth fingers of the left hand accompanied by hypoesthetic erythematous plaques on both cheeks.
The patient also presented with the enlargement of bilateral great auricular, ulnar, and peroneal nerves. The bac-
teriological examination showed the bacterial index 3+ and morphological index 35%. The results of histopatho-
logical and serological anti-phenolic glycolipid-I examinations supported the diagnosis of BL type of leprosy.
Genotyping of Mycobacterium leprae by variable number tandem repeat of the patient showed 24 copies thymine-
thymine-cytosine that were similar to his father, who had been diagnosed with leprosy 12 years before, without
adequate therapy. The result indicated the possibility of leprosy transmission from the father to a son. This case
report revealed the presence of leprosy in children with a multibacillary infection who have been living with lep-
rosy family members. Genotyping seems to be feasible for epidemiological analysis of leprosy transmission.

Key words: Leprosy + transmission; Mycobacterium leprae; Leprosy, Borderline; Genotyping Techniques; Case

Reports

Introduction

Leprosy is one of the health problems in
developing countries (1) including Indonesia
(2). The incidence rate of leprosy in children
can be an indicator of the prevalence of lep-
rosy in the general population (3), and related
to the presence of an active source of trans-
mission (4). Leprosy in children is still com-
mon, especially in greater endemic countries
(5). The risk of leprosy transmission is in-
creased from five to ten times if one family
member has leprosy, particularly if it is lepro-
matous leprosy (LL) type (6). The proportion
of leprosy incidence in children varies in eve-
ry country, ranging from 0.6% in Argentina (6),
10.3% in Sri Lanka (7), 11% in the Philippines
(5), to 32% in Africa (6). Based on the data
from the Ministry of Health of Indonesia in
2014, out of 16,131 new cases of leprosy in
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Indonesia, 1,755 cases (10.88%) were diag-
nosed in children aged 0-14 years and 1,525
cases (9.45%) were with disability grade 2 (8).

Genotyping of Mycobacterium leprae (M.
leprae) can be used to recognize whether the
patients have been infected with the same
strain, therefore being suggestive of belonging
to the same transmission mode (9). This case
report was aimed at providing an example of
leprosy case in children with a grade 2 disabil-
ity whose father was suspected as the source
of transmission, through genotyping of M. lep-
rae by variable number tandem repeat (VNTR).

Case Report

A 13 year-old-boy presented with weak-
ness on the fourth and fifth fingers of the left
hand, accompanied by skin lesions on the
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Figure 1. Hypoesthetic erythematous plaques

cheek. Four years prior to consultation, he
often felt tingling in his left hand. Six months
afterwards, the fourth and fifth fingers of the
patient’s left hand became weak. One year
later, redness on both cheeks developed in
nummular-size. He had never received any
treatment before. Physical examination
showed clawing on the fourth and fifth fingers
of the left hand, accompanied by hypoesthet-
ic erythematous plaques on the cheek and
thickening of both ulnar, great auricular, and
common peroneal nerves. Bacteriological ex-
amination revealed bacterial index (Bl) 3+
and morphological index (MIl) 35%. His-
topathological examination of the erythema-

=il

Figure 2. (A) Clawing of 4th and 5th fingers on the left hand Thenar and hypothenar at-

tous plaque showed granuloma consisting of
lymphocytes, epithelioid cells, and foamy
macrophages. Serological examination re-
vealed 1.017 u/mL anti-phenolic glycolipid-I
(anti-PGL-I) immunoglobulin (Ig) M and 1.052
u/mL anti-PGL-I IgG. Genotyping of M. leprae
by VNTR of the patient showed 24 copies
thymine-thymine-cytosine (TTC) that were
similar to his father, who had been diagnosed
to have leprosy 12 years before. Initially, the
patient’s father developed anesthetic hypop-
igmented macules on his chest, back, and
both upper arms, associated with hypoes-
thetic soles. He also noted the thickening of
both pinna, hence he consulted our hospital

rophy on the left hand (B) Hypothenar atrophy on the right hand
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Sy VY ~
Figure 3. The pathologic features are (A) epidermal, dermal, massive infiltration of neu-
trophils and (B) foamy macrophages (hematoxylin-eosin(HE), original magnification 200x)

and was diagnosed to have leprosy. The pa-
tient’s father received multidrug therapy
(MDT) but he consumed the drug for only
three months of therapy and did not collect
the treatment regularly, then he became a de-
faulter leprosy patient. The recent serological
examination of the patient’s father was
101,000 u/mL for anti-PGL-I IgM and 448 u/
mL for anti-PGL-I IgG. Histopathological ex-
amination from clinically normal appearing
skin on his right knee showed granuloma con-
sisting of foam cells and some lymphocyte
that supported the diagnosis of LL type.

The patient was diagnosed as borderline
lepromatous (BL) leprosy with grade 2 disabil-
ity, then received MDT for multibacillary (MB)
WHO therapy and home physiotherapy pro-
gram for range of movement of four extremi-
ties and fingers exercise to prevent further
deformities.

Discussion

Leprosy is an infectious disease caused
by M. leprae with a long incubation period (7),
therefore this disease usually occurs in adults.
However, children are also susceptible to lep-
rosy (3). The leprosy rate in children is an im-
portant epidemiological indicator in determin-
ing the transmission rate of leprosy in one
area (3, 4). The mean age of children with lep-
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rosy is generally between 10-14 years. Based
on several studies, the incidence ratio of boy
and girl with leprosy is 2:1 (3). One of the in-
dicators of success of eradication program of
leprosy according to the WHO is the decreas-
ing number of new leprosy cases in children
with disability (2). One study performed by
Liangbin, et al.(10) in China (2011) showed
that 80% of 165 leprosy patients in children
aged between 7 and 11 years have family
members suffering from leprosy and 13.3% of
these patients develop grade 2 disability. Im-
biriba et al. (11) included 474 leprosy patients
aged 0-14 years in their study in Manaus,
North Brazil.

Leprosy spreads through airborne trans-
mission (6, 12) and direct skin contact (2). The
risk of leprosy transmission increases five to
ten times if one family member has leprosy
(6). Clinical features of leprosy in children are
not as clear as in adults (3). Sensory function
tests are also difficult to assess and bacterio-
logical examination is generally negative. His-
topathological examination may help the di-
agnosis of leprosy in children (3). Various
studies have shown that leprosy in children
occurs more often in tuberculoid type than in
lepromatous type (3, 6).

In this case, leprosy with grade 2 disabil-
ity was found in a 13-year-old boy, whose fa-
ther had been diagnosed to have leprosy 12
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years before. In this patient, there were only
two skin lesions of hypoesthetic erythematous
plaques in both cheeks, accompanied by sym-
metrical nerves enlargement. Bacteriological,
serological, and histopathological examina-
tions supported the diagnosis of BL leprosy.
The genotyping examination of M. leprae
was performed to identify strains and sources
of transmission of M. leprae (13). In this pa-
tient, genotyping of M. leprae showed VNTR
counts of 24 copies TTC. The source of the
patient’s leprosy is thought to have originated
from his father who had been diagnosed to
have leprosy 12 years before with no adequate
therapy. This can be seen from the results of
the genotyping of M. leprae in the patient’s
father which showed the VNTR number of 24
copies TTC that were similar to the patient.
Genome sequence from an isolate of M.
leprae is now available for strain typing to
identify the transmission chains using leprosy
multiple-locus VNRT analysis (14). VNRT pat-
tern was related to those found in some mul-
ticase families which were detected in pa-
tients in the same regions, indicating the util-
ity of VNRT strain typing to identify and detect
transmission (15). One study of M. leprae
genotyping using VNRT analysis by Weng et
al (15). in China showed that out of eleven
families, six families had the similar M. leprae
VNRT profiles. The other study performed by
Masuoka et al. (13) in North Sulawesi revealed
that out of five families whose members had
leprosy, three families showed identical TTC
genotypes, while the other two families had
different TTC genotype between a father, his
son, and among brothers. The inconsistency
of the genotypes M. leprae isolated in the
family members living in the same household
indicates that leprosy patients are not always
a source of infection for other family members
(13). In this case, the result of M. leprae VNRT
genotyping revealed a similar result from the
patient and his father, therefore indicating that
leprosy was transmitted to him from his father.

Conclusion

The new cases of leprosy in children with
grade 2 disability are still detected and it is
suspected that a family member may be the
source of transmission. Genotyping of M. le-
prae seems to be feasible for epidemiological
analysis of leprosy transmission.

© 2018 The Serbian Association of Dermatovenereologists
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Genotipizacija Mycobacterium leprae kod sina i oca ukazuju
na moguci nacin prenosenja lepre: prikaz slucaja

Sazetak

Jedan od pokazatelja uspeSnosti programa Svetske
zdravstvene organizacije za iskorenjivanje lepre je sma-
njeni broj novih slucajeva lepre kod dece sa drugim
stepenom invaliditeta. Prikazan je slu¢aj grani¢ne le-
promatozne lepre sa delimi¢no kandzastom Sakom
(claw hand) kod trinaestogodiSnjeg decaka. Pregledom
smo ustanovili kandzaste prste na ¢etvrtom i petom
prstu leve Sake zajedno sa hipoestetskim eritematoznim
plakom na oba obraza. Pacijent je takode imao i uve-
¢ane bilateralne velike aurikularne, ulnarne i peroneal-
ne nerve. Bakteriolo$ki pregled je pokazao da je bak-
terijski indeks 3+ a morfoloski indeks 35%. Rezultati

histopatolo$kog i seroloskog antifenolnog glikolipid-
nog-l pregleda podrzali su dijagnozu grani¢ne lepro-
matozne vrste lepre. Genotipizacija Mycobacterium
leprae razli¢itog broja tandemskih ponavljanja kod pa-
cijenta pokazala je 24 primerka timin-timin-citozin kao
kod njegovog oca, kod kog je lepra dijagnostikovana
pre 12 godina ali je bio bez adekvatne terapije. Rezultat
ukazuje na moguénost prenosenja lepre sa oca na sina.
Ovaj prikaz slu¢aja otkriva prisustvo lepre kod dece sa
multibakterijskom infekcijom koja zive sa leproznim ¢la-
novima porodice. Cini se da je genotipizacija izvodljiva
za epidemioloske analize prenosenja lepre.

Kljuéne reéi: Lepra + prenosenje; Mycobacterium leprae; Grani¢na lepra; Genotipske metode; Prikazi sluéajeva
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Abstract

Melanonychia refers to a brown or black coloration of the nail plate caused by numerous factors. Regarding the ar-
rangement of pigmentation, we can differentiate between total melanonychia, when pigmentation involves the whole
nail plate, or transverse or longitudinal melanonychia, when pigmentation involves the nail in a form of transverse or
longitudinal band of pigmentation, respectively. Since longitudinal melanonychia can be a sign of numerous benign
and malignant lesions, it often poses a diagnostic challenge for a dermatologist. Herein, we report a case of a 13-year-
old girl who developed longitudinal melanonychia on multiple nails after receiving a therapy with azithromycin.

Key words: Azithromycin; Nail Diseases; Melanoma; Dermoscopy; Hyperpigmentation; Pigmentation Disorders;
Adolescent

Introduction

Melanonychia refers to a brown or black
coloration of the nail plate caused by numer-
ous factors as a result of activation or prolif-
eration of nail melanocytes as well as of direct

chia, when pigmentation involves the whole
nail plate, or transverse or longitudinal mela-
nonychia, when pigmentation involves the nail
in a form of transverse or longitudinal band of
pigmentation, respectively (1, 2). The vast ma-

production of melanin by pathogens (1-3).
Regarding the arrangement of pigmentation,
we can differentiate between total melanony-

jority of melanonychia belongs to longitudinal
melanonychia, while other two forms are re-
ported occasionally (1-3).

Figure 1. Pigmentation on the fourth right toenail and the fourth and the fifth left toenail

without affecting the fingernails (A, B, C)
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Figure 3. Partial regression of pigmentation after
one-year follow-up

Longitudinal melanonychia, also known
as melanonychia striata, is clinically mani-
fested as a longitudinal streak of tan, brown
or black pigmentation extending from the ma
matrix along to the tip of the nail plate (1, 2).
Depending on the number of nails involved,
it can be presented in a form of single or mul-
tiple longitudinal melanonychia (1, 2).

The reported prevalence in white popula-
tion is 1.4%, whereas it is reported more often
in darkly pigmented population, with the prev-
alence ranging from 77% in African Ameri-
cans in their twenties to approximately 100%
in individuals older than 50 (4).

Longitudinal melanonychia can be a sign
of numerous benign lesions including nail ma-
trix melanocytic nevus, lentigo, drug-induced
pigmentation, ethnic related pigmentation,
trauma induced pigmentation, as well as sub-
ungual hemorrhages (1, 3). However, the pos-
sibility of subungual melanoma, although
rare, should be considered.

Regarding the long list of differential di-
agnoses, the presence of longitudinal
melanonychia in patients often poses a diag-
nostic challenge for a dermatologist. In addi-
tion, the fact that longitudinal melanonychia
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can be an early sign of subungual melanoma
which carries a poor prognosis, the diagnos-
tic evaluation in the patients with those le-
sions should be crucial.

Herein, we report a pediatric patient who
developed longitudinal melanonychia after
receiving a therapy with azithromycin.

Case Report

A 13-year-old girl was referred to our De-
partment for an evaluation of the nail pigmen-
tation. Her personal history was uneventful.
Also, there were no reported malignancies in
personal or family history. Four weeks prior to
the onset of the nail pigmentation, the patient
was on therapy with azithromycin due to otitis
media. Apart from azithromycin, she did not
report use of any other medication in the re-
cent past.

Clinical examination revealed some
brown colored streaks along the nail plate on
the fourth right toenail and the fourth and fifth
left toenail (Figure 1 A, B, C). Hyperpigmenta-
tion was not observed on other nails, skin,
mucous membranes, or sclerae. Dermoscop-
ic examination showed a repetitive pattern of
tan to brown regular longitudinal lines on the
brown background extending from the proxi-
mal fold to the tip of the nails on fingers, which
was visible through the cuticle (Figure 2 A,B).
A routine hematological and biochemical ex-
amination was done along with the hormonal
status (ACTH, T3, T4, TSH, and Cortisol),
which did not reveal any abnormalities. The
diagnosis of longitudinal melanonychia trig-
gered by azithromycin was favored based on
the history, clinical and dermoscopic findings.

We decided to do a regular follow-up
every 6 months. After the one-year follow-up,
the nail pigmentation partially disappeared
(Figure 3).

Discussion

In pediatrics, the occurrence of longitu-
dinal melanonychia is less commonly ob-
served when compared to the elderly popula-
tion. Furthermore, the underlying causes of
this pigmentation significantly differ from the
causes frequently reported in elderly patients
(5, 6). Benign melanocytic nevi, lentigines,
and melanocyte activation due to various
causes are most commonly reported in etiol-
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Figure 2. Regular tan to brown longitudinal lines on brown background observed by

dermoscopy (A, B)

ogy of longitudinal melanonychia in child-
hood, whereas the presence of invasive sub-
ungual melanoma has not been reported in
literature as far as we know, except for few
cases of subungual melanoma in situ (5-7).
However, approximately 6% of lesions pre-
sented as longitudinal melanonychia are
melanomas in adult population (8). This im-
plicates different clinical approach in the as-
sessment of pigmented nail lesions between
these two populations.

In most cases, the diagnostic assess-
ment of nail pigmentation includes detailed
personal history, clinical and dermoscopic
examination (3). On the clinical ground, the
onset during adulthood, monodactylic pres-
entation, nail plate dystrophy, as well as rap-
idly evolving pigmentation with exclusion of
other causes, should raise a clinical suspicion
of subungual melanoma (1-3).

Proximal or lateral periungual skin in-
volvement, also known as Hutchinson’s sign,
is highly related to subungual melanoma
(3,9). However, it is not pathognomonic since
it can be also found in nail melanocytic nevi
(10). Moreover, hyperpigmentation that ex-
tends beneath the cuticle, without involving
either cuticle or proximal nail fold, can simu-
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late Hutchinson’s sign. This is explained as a
reflection of pigmentation due to the transpar-
ency of the cuticle and it is known as pseudo-
Hutchinson’s sign (1, 10, 11).

Dermoscopy has proven its efficiency in
the diagnosis of melanocytic and non-
melanocytic lesions. Dermoscopy also plays
an important role in the evaluation of nail ap-
paratus pigmentation since very subtle pig-
mentations not even visible to the naked eye
can be observed. The term “micro” Hutchin-
son’s sign is used for the pigmentation of cu-
ticle only observed through dermoscopy and
not clinically, and it is highly suggestive of
subungual melanoma (11). In addition, irregu-
larity of lines in color, thickness, and spacing
should raise a suspicion of subungual
melanoma. In this case, the longitudinal lines
were regularly spaced out in parallel patterns
in all involved nails (9, 11).

Drug-induced melanonychia most often
occurs on several nail units, usually with mul-
tiple brown to black transverse or longitudinal
streaks (1-3, 12). Interestingly, in the category
of transverse melanonychia, drug-induced
melanonychia accounts for the majority of the
cases (3). Most commonly, chemotherapeutic
drugs have been incriminated as the principal
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cause, but other drugs including antiretrovirals,
antimalarials and antibiotics are also known to
have been the cause. Among the antibiotics,
tetracyclines and sulfonamide are most often
observed as drugs that cause this condition.
After the cessation of therapy, the pigmenta-
tion disappears partially or completely in most
cases (1-3). However, the process may take
longer, as it was observed in this case.

Since other causes were excluded by
performing the detailed clinical examination,
insignificance in past medical and drug his-
tories, the underlying cause of longitudinal
melanonychia in this case was in favor of azi-
thromycin therapy. To our knowledge, this is
the first drug-induced longitudinal melanony-
chia related to azithromycin. In conclusion,
clinical and dermoscopic examination of all
nails, along with the detailed medial and drug
history of the patient, provides sufficient in-
formation for the clinician when dealing with
longitudinal melanonychia.

References

1. Jefferson J, Rich P. Melanonychia. Dermatol Res
Pract. 2012;2012:952186.

2. Baran R, Kechijian P. Longitudinal melanonychia
(melanonychia striata): diagnosis and management. J
Am Acad Dermatol. 1989;21(6):1165-75.

3. Tosti A, Piraccini BM, de Farias DC. Dealing with
melanonychia. Semin Cutan Med Surg. 2009;28(1):49-54.

4. André J, Lateur N. Pigmented nail disorders. Dermatol
Clin. 2006;24(3):329-39.

5. Goettmann-Bonvallot S, André J, Belaich S. Longitu-
dinal melanonychia in children: a clinical and his-
topathologic study of 40 cases. J Am Acad Dermatol.
1999;41(1):17-22.

6. Lam JM. Pediatric longitudinal melanonychia. CMAJ.
2017;189(34):1093.

7. Antonovich DD, Grin C, Grant-Kels JM. Childhood
subungual melanoma in situ in diffuse nail melanosis
beginning as expanding longitudinal melanonychia.
Pediatr Dermatol. 2005;22(3):210-2.

8. Theunis A, Richert B, Sass U, Lateur N, Sales F, André
J. Immunohistochemical study of 40 cases of longit-
udinal melanonychia. Am J Dermatopathol. 2011;33
(1):27-34.

9. Thomas L, Dalle S. Dermoscopy provides useful in-
formation for the management of melanonychia stria-
ta. Dermatol Ther. 2007;20(1):3-10.

10. Kawabata Y, Ohara K, Hino H, Tamaki K. Two kinds of
Hutchinson’s sign, benign and malignant. J Am Acad
Dermatol. 2001;44(2):305-7.

11. Ronger S, Touzet S, Ligeron C, Balme B, Viallard AM,
Thomas L. Dermoscopic examination of nail pigmen-
tation. Arch Dermatol. 2002;138(10):1327-33.

12. Piraccini BM, Alessandrini A. Drug-related nail dis-
ease. Clin Dermatol. 2013;31(5):618-26.

Longitudinalna melanonihija izazvana azitromicinom kod

deteta - prikaz slucaja

Sazetak

Melanonihija predstavlja braon ili crnu prebojenost
nokatnih plo¢a uzrokovanu brojnim faktorima. U odno-
su na raspored pigmentacije, mozemo razlikovati to-
talnu melanonihiju, kada pigmentacija zahvata Citavu
nokatnu plocu, ili longitudinalnu i transferzalnu
melanonihiju, kada je pigmentacija prisutna u vidu

uzduzne ili popre¢ne pigmentne trake. Zato $to uzduzna
melanonihija moze biti znak brojnih benignih i malignih
promena, ona Cesto predstavlja dijagnostiCki izazov
dermatolozima. Prikazujemo trinaestogodi$nju paci-
jenkinju kojoj se pojavila uzduzna melanonihija na vise
nokatnih plo¢a, a nakon terapije azitromicinom.

KIjuéne reci: Azitromicin; Bolesti noktiju; Melanom; Dermoskopija; Hiperpigmentacija; Poremeéaji pigmentacije;

Adolescenti
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Psoriasis as a Systemic
Disease by Professor
Nikolai Tsankov, Editor

Professor Nikolai Tsankov is a well-known
dermatologist from Bulgaria and he is also an
honorary member of the Serbian Association
of Dermatovenereologists. We were very hap-
py and honored when Professor Tsankov
asked us for the review of his book to be pub-
lished in the Serbian Journal of Dermatology
and Venereology.

The book has 192 pages, without the In-
troduction, Content, and Epilogue and it is
divided into 3 main chapters: Psoriasis — Gen-
eral information, Psoriasis — Systemic disease
and Treatment of psoriasis. References are
listed at the end of each chapter. The book
contains 9 tables and 3 schemes.

In the first chapter, Psoriasis — General
information, the author describes the current
knowledge about the epidemiology and he-
redity of psoriasis, pathogenesis of psoriasis,
triggers for psoriasis, and its histology and
clinical forms as well as psoriasis in childhood
and pregnancy.

The second chapter, Psoriasis — System-
ic disease, reviews special clinical situations
and individual groups of patients requiring
specific and/or modified treatment options.
This chapter also describes psoriatic arthritis,
quality of life in patients with psoriasis, pso-
riasis in dialysis patients and patients with
renal transplantation, and relationship of pso-
riasis with obesity, atherosclerosis, metabol-
ic syndrome, Crohn’s disease, neoplastic
diseases, stress and depression.

The third chapter, Treatment of psoriasis,
reviews modalities for biologic therapy of pso-
riasis and it also dedicates space to the role
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Rkl Tamnkow (Ed)

Psoriasis as a systemic
disease
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of rifampicin and climatotherapy in the treat-
ment of psoriasis.

In summary, this book gives an overview
of psoriasis, its comorbidities and therapeutic
options. It can be very useful to all derma-
tologists, especially those who are interested
in the treatment of psoriasis.

Zeljko Mijuskovié

Department of Dermatology and Venereology
School of Medicine, Military Medical Academy
Belgrade, Serbia

E-mail: mijuskovic.zeljko@gmail.com
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Dermatology and Venereology Events 2018

ABSTRACT MORE
MEETINGS, CONGRESSES, SYMPOSIA SUBMISSION INFORMATION
DEADLINE AT
12-16 September, 2018 27" EADV Congress, Paris France 13 March, 2018 www.eadvparis2018.org
05-06 October, 2018 Pediatric Dermatology, Specialist Course, 13 March, 2018 www.eadv.org

Lausanne, Switzerland

4-6 October, 2018 ESTRO School, Multidisciplinary www.estro.org
management of non- melanoma skin cancer,
Brussels, Belgium

11-13 October, 2018 22"BDD, Belgrade, Serbia 1 June, 2018 www.udvs. org
29-30 October, 2018 6" International Conference on HIV/AIDS, www.hiv-aids-std.confer-
STDs and STls, San Francisco, USA enceseries.com
6-9 November, 2018 14" Congress of the EADO, 10 September, 2018 www.congresseado-
Barcelona, Spain melanomacenters2018.com
9-11 November, 2018 EADV Course- Skin Cancer, Trieste, Italy www.eadv.org
14-17 November, 2018 CILAD 2018, Sao Paulo, Brazil 10 September, 2018 www.cilad2018.com
5-6 December, 2018 GAZLEN Global Urticaria Forum (GUF 2018), 10 September, 2018 WWW.
Berlin, Germany globalurticariaforum.org

Zorana Kremi¢, MD, Department of Dermatoveneorology, Military Medical Academy, Belgrade, Serbia
E-mail: kremicz@me.com
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AUTHOR GUIDELINES

Serbian Journal of Dermatology and Venereo-
logy is a journal of the Serbian Association of Der-
matologists and Venereologists. The journal is pub-
lished in English, but abstracts will also be published
in Serbian language. The journal is published quar-
terly, and intended to provide rapid publication of
papers in the field of dermatology and venereology.
Manuscripts are welcome from all countries in the
following categories: editorials, original studies, re-
view articles, professional articles, case reports, and
history of medicine.

Categories of Manuscripts

1. Editorials (limited to 5 pages) generally pro-
vide commentary and analyses concerning topics of
current interest in the field of dermatology and ve-
nereology. Editorials are commonly written by one
author, by invitation.

2. Original studies (limited to 12 pages) should
contain innovative research, supported by rand-
omized trials, diagnostic tests, outcome studies,
cost-effectiveness analysis and surveys with high re-
sponse rate.

3. Review articles (limited to 10 pages) should
provide systemic critical assessment ofliterature and
other data sources.

4. Professional articles (limited to 8 pages)
should provide a link between the theory and prac-
tice, as well as detailed discussion or medical re-
search and practice.

5. Case reports (limited to 6 pages) should be new,
interesting and rare cases with clinical significance.

6. History of medicine (limited to 10 pages)
articles should be concerned with all aspects of
health, illness and medical treatment in the past.

7. Short Communications (limited to 3 pages)
should disseminate most current results and devel-
opments in the shortest possible time. They will be
reviewed by expert reviewers and evaluated by the
Editor.

The journal also publishes book reviews, con-
gress reports, as well as reports on local and inter-
national activities, editorial board announcements,
letters to the editor, novelties in medicine, questions
and answers, and “In Memoriam”. All submitted ma-
nuscripts will undergo review by the editor-in-chief,
blind review by members of the manuscript review
panel or members of the Editorial Board. Manuscripts
submitted to this journal must not be under simultane-
ous consideration by any other publisher. Any materi-
als submitted will NOT BE RETURNED to the author/s.

All manuscripts are to be submitted to the Edi-
tor in Chief: Prof. Dr. Lidija Kandolf Sekulovi¢,
Clinic of Dermatovenereology, School of Medicine,
Military Medical Academy, Crnotravska 17, Belgrade,
Republic of Serbia, by mail to: serbjdermatol@gmail.
com

Manuscripts for submission must be prepared
according to the guidelines adopted by the Interna-
tional Committee of Medical Journal Editors (www.
icmje. org). Please consult the latest version of the
Uniform Requirements for Manuscripts Submitted to
Biomedical Journals.

1. Manuscript Preparation Guidelines
The manuscript should be written in English,
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typed in double spacing throughout on A4 paper,
on one side only; Use Times New Roman, font size
12, with 30 lines and 60 characters per line. Articles
must be written clearly, concisely and in correct Eng-
lish. Accepted manuscripts in need of editing will be
returned after editing to the corresponding author
for approval. When preparing their manuscripts,
authors should follow the instructions given in the
Categories of Manuscript: the number of pages is
limited (including tables, figures, graphs, pictures
and so on to 4 (four)), and all the pages must be
numbered at the bottom center of the page.

For manuscript preparation, please follow
these instructions:

1.1. Title page

The title page should include the following in-
formation:

— The title ofthe article, which shouldbe informa-
tive, without abbreviations and as short as possible;

— A running title (limited to 30 characters);

— Authors’ names and institutional affiliations;

— The name, mailing address, telephone and
fax numbers, and email of the corresponding author
responsible for correspondence about the manu-
script. Furthermore, authors may use a footnote for
acknowledgements, information and so on.

1.2. Abstracts

A structured abstract in English (limited to
150 words) should follow the title page. The abstract
should provide the context or background for the
study, as well as the purpose, basic procedures,
main findings and principal conclusions. Authors
sho uld avoid using abbreviations.

— An abstract in Serbian language, (limited to
150 words) should follow the second page. It should
contain a briefing on the purpose of the study, meth-
ods, results and conclusions, and should not con-
tain abbreviations.

1.3. A list of abbreviations

Use only standard abbreviations, because use
of nonstandard abbreviations can be confusing to
readers. Avoid abbreviations in the title, abstract
and in the conclusion. A list of abbreviations and full
terms for which they stand for should be provided on
a separate page. All measurements of length, height,
weight, and volume should be reported in the metric
units of the International System of Units — SI, avail-
able at http:// www.bipm.fr/en/si/.

1.4. Cover Letter

Manuscripts must be accompanied by a cover
letter, which should include a date of submission,
statement that the manuscript has been read and
approved by all the authors and that the authorship
requirements have been met. It should also include
the name, address, and telephone number of the
corresponding author, who is responsible for com-
municating with other authors about revisions and
final approval of the proofs. The original copy of the
cover letter, signed by all authors, should be en-
closed with the manuscript.

2. Tables and illustrations

Tables should capture information concisely
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and precisely. Including data in tables, rather than in
the text, reduces the length of the article itself.

— Submit tables in separate files, not included
in the manuscript. Tables are to be double spaced
and numbered sequentially, with Arabic numbers
(Table 1, Table 2, etc.), in order of text citation. Each
column, including the first, must have a heading.
Provide a brief title for each table. Put all explana-
tory matter in footnotes, including any nonstandard
abbreviations used in the table.

— Figures should be submitted in a separate
file, not included in the manuscript document. Cite
figures consecutively, as they appear in the text, with
Arabic numbers (Fig. 1, Fig. 2, Fig. 3, etc.). Each
figure must be assigned a title, as well as a legend.
Legends should appear on a separate page, not
with each figure. The Legend Page is to be num-
bered in sequence after the last page of the refer-
ences list. Figures should be professionally drawn,
as sharp black-and-white or color photographs. If
photographs of persons are used, either the sub-
jects must not be identifiable, or their pictures must
be accompanied by written permission to use them.

3. References

References in the text, tables and legends
should be identified by Arabic numerals in parenthe-
ses. Number references consecutively in the order
in which they are first mentioned in the text. The Van-
couver System of referencing should be used. List
each author’s last name and initials; full first names
are not included. List all authors, but if the number
exceeds six, give the first six followed by ,et al.” Na-
tional journals, which are not indexed in Index Medi-
cus, should be abbreviated according to the style in
the List of Abbreviated Titles of Yugoslav Serial Pub-
lications available on http:// vbsw.vbs.rs. For further
information please visit www. ICMJE.org.

4. Author’s Statements

- Conflict of Interest

To ensure fair and objective decision-making,
authors must declare any associations that pose a
conflict of interest (financial, personal or profes-
sional) in connection with evaluated manuscripts. If
there are no conflicts of interest, the following state-
ment should be included before the References (or
at the end of the Acknowledgments section):

Conflict of interest: Authors state no conflict of
interest.

- Informed Consent

The protection of privacy is a legal right that
must not be breached without individual informed
consent. In cases where the identification of person-
al information is necessary for scientific reasons,
authors should obtain full documentation of in-
formed consent, including written permission from
the patient prior to inclusion in the study.

The following (or similar) statement should be
included in the Methods section:

Informed consent: Informed consent has been
obtained from all individuals included in this study.

- Authorization for the use of human subjects

Manuscripts containing information related to
human use should clearly state that the research has
complied with all relevant national regulations and
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institutional policies and has been approved by the
authors’ institutional review board or equivalent
committee. Copies of the guidelines and policy
statements must be available for review by the Man-
aging Editor if necessary. The editors reserve the
right to seek additional information or guidance from
reviewers on any cases in which concerns arise. All
investigation with human subjects must have been
conducted by following the tenets of the Helsinki
Declaration, what is more authors must identify the
committee or review board approving the experi-
ments, and provide a statement indicating approval
of the research. The following (or similar) statement
should be included in the Methods section:

Ethical approval: The research related to human use
has been complied with all the relevant national regula-
tions, institutional policies andinaccordance the ten-
etsofthe Helsinki Declaration, and has been approved
bytheauthors’ institutional review board orequivalent
committee.

- Authorization for the Use of Experimental
Animals

Manuscripts containing information related to
animals use should clearly state that the research has
complied with all relevant national regulations and
institutional policies and has been approved by the
authors’ institutional review board or equivalent
committee. Copies of the guidelines and policy
statements must be available for review by the Man-
aging Editor if necessary. The editors reserve the
right to seek additional information or guidance from
reviewers on any cases in which concerns arise. The
research using animal subjects should be conduct-
ed according to the Principles of Laboratory Animal
Care and similar documents. For manuscripts re-
porting experiments on live vertebrates or higher
invertebrates, authors must identify the committee
approving the experiments, and must confirm that
all experiments were performed in accordance with
relevantregulations. The following (or similar) state-
ment should be included in the Methods section:

Ethical approval: The research related to animals
use has been complied with all the relevant national
regulations and institutional policies for the care and
use of animals.

If the manuscript does not contain any study
that requires human or animal ethical approval, the
following statement should be included in the Meth-
ods section:

Ethical approval: The conducted research is not
related to either human or animals use.

5. Additional Information

Accepted manuscripts are edited and returned
to the corresponding author for proof. Then a final
version of the manuscript will be requested in a de-
fined period of time. Authors will be notified of ac-
ceptance or rejection by email, within approximately
4 weeks after submission.

— Open access: Every article published in the
Serbian Journal of Dermatology and Venereology
will immediately be accessible on www.udvs.org to
everyone at no charge.

For further information please contact the Edi-
torial Office (Tel: +381 11 3609183) or visit our web
site: www.udvs.org.
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