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Rezumat

Radiodermita este o consecintd nefasti a radioterapiei,
ce poate sd apard in perioada iradierii (radiodermitd acutd)
sau dupd cdteva luni, uneori chiar ani de la incheierea
acesteia, in acest caz fiind vorba despre radiodermitd cronicd.

In continuare vom prezenta cazul unui pacient cu mai
multe carcinoame bazocelulare, apdrute pe fondul unei
radiodermite cronice atenuate, secundard radioterapiei
unei pilomicoze, la vdrsta de 6 ani.

Caz clinic

Pacient in virstd de 59 ani, din mediul urban, s-a
spitalizat in clinica de Dermatologie Craiova  pentru
prezenta unor formatiuni tumorale la nivelul scalpului.

Examen dermatologic: [n regiunea parietald, se
evidentiazd 2 plici eritematoase, infiltrate, u;sorAelevute, cu
descuamare find si dimensiuni de pand la 1 cm. In regiunea
occipitald se evidentiazd o formatiune tumorald rotundd,
bine delimitatd, cu diametrul 2 cm, elevatd 1 cm, de
culoarea tegumentului. In regiunea temporald, pacientul
prezintd o formatiune tumorald, bine delimitatd, diametru
1/2 cm, usor elevatd, de culoare brund.

Discutii

Radiodermita este o afectiune a pielii si tesutului
subcutanat, determinati de actiunea locald a radiatiilor
ionizante.

Incidenta radiodermitei cronice nu este pe deplin
cunoscutd, dar se estimeazd cd aproximativ 95% dintre
pacientii supusi radioterapiei vor prezenta o anumitd formd
de afectare cutanatd.

Summary

Radiodermatitis is a bad consequence of radiotherapy,
which may occur during irradiation (acute radiodermitis)
or after several months, sometimes even years after
radiotherapy, this being the case chronic radiodermatitis.

In the following, we will present the case of a patient
with several basal cell carcinomas, arising from a chronic
attenuated radiodermatitis, secondary to radiation
treatment received for a pilomycosis, at the age of 6 years.

Clinical case

A 59-year-old urban patient was hospitalized at
Craiova Dermatology Clinic for the presence of scalp
tumoral formations.

Dermatological examination: In the parietal region,
there are 2 erythematous plaques, infiltrated, slightly
elevated, with scally surface and dimensions of up to 1 cm.
In the occipital region there is a well-defined rounded
tumoral formation with a diameter of 2 cm, elevated 1 cm,
with normal skin color. In the temporal region, the patient
has a well-defined tumoral formation, 1/2 cm, slightly
elevated, of brown color.

Discussions

Radiodermatitis is a condition of the skin and
subcutaneous tissue caused by the local action of ionizing
radiation.

The incidence of chronic radiodermia is not fully
known, but it is estimated that about 95% of patients
undergoing radiotherapy will experience some form of
cutaneous involvement.

* Departamentul Dermatologie, Universitatea de Medicina si Farmacie din Craiova.
Dermatology Department, University of Medicine and Pharmacy of Craiova.
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Patogeneza este reprezentatd in principal de
perturbarea echilibrului dintre citokinele proinflamatorii si
cele profibrotice.

Manifestdrile clinice ale radiodermitei cronice includ
telangiectazii, hipo si hiperpigmentdri neregulate, atrofie
cutanatd si cicatrici.

Tratamentul radiodermitei cronice si al carcinoamelor
radioinduse este complex, implicand atdt metode
chirurgicale, cdt si metode nechirurgicale, reprezentate de
terapie farmacologicd, fizioterapie, laserterapie etc.

Concluzii

Radiatiile ionizante administrate in scop terapeutic
cresc riscul aparitiei cancerelor cutanate.

Expunerea la ultraviolete potenteazi efectul radiatiilor
ionizante, crescand riscul de aparitie a carcinoamelor
cutanate.

Radioterapia utilizatd pentru tratamentul pilomicozei
in copilirie are efecte indezirabile pe termen lung, unii
pacienfi dezvoltdnd carcinoame bazocelulare la nivelul
scalpului.

Timpul scurs intre efectuarea radioterapiei si aparitia
carcinoamelor bazocelulare este in medie de aproximativ 50
de ani la majoritatea cazurilor descrise in literaturd.

Cuvinte cheie: carcinomatozi bazocelulard, radio-
dermitd cronicd atenuatd, tinea capitis, radioterapie,
cancere radioinduse.
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Pathogenesis is represented mainly by a disruption of
the balance between proinflammatory and profibrotic
cytokines.

Clinical manifestations of radiodermatitis include
telangiectasias, hypo and hyperpigmentations, cutaneous
atrophy and scars.

The treatment of chronic radiodermatitis and
radioinduced cutaneous carcinomas is complex, including
both surgical and non-surgical methods, the latter being
represented by pharmacological therapy, physiotherapy,
lasertherapy and so on.

Conclusions

lonizing radiation treatment increases the risk of skin
cancers.

Exposure to ultraviolet potentiates the effect of
ionizing radiation, increasing the risk of skin carcinomas.

Radiotherapy used to treat childhood pilomycosis has
long-term undesirable effects, some patients developing
basal cell carcinomas on the scalp.

The time elapsed between performing radiotherapy and
basal cell carcinoma is approximately 50 years for the
majority of cases described the literature.

Key words: basal cell carcinomatosis, attenuated
chronic radiodermatitis, tinea capitis, radiotherapy,
radioinduced cancers.
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Introducere

Radiodermita este o consecintd nefastd a
radioterapiei, ce poate sa apard atat in urma
terapiei cancerelor, cat si in urma oricaror altor
tratamente ce implicd radiatiile ionizante.
Simptomele radiodermitei implicd durere si
semne cutanate (descuamare, ulceratie sau
necrozd, in forma acutd; aspect poikilodermic in
forma cronicd). Uneori este necesard intreruperea
tratamentului. Manifestdrile clinice lipsesc de
reguld in radiodermita cronicd atenuata.

Radiodermita poate sd apara in perioada
iradierii (radiodermitd acutd) sau dupd cateva
luni, uneori chiar ani de la incheierea acesteia, in
acest caz fiind vorba despre radiodermita
cronica. [1]

In continuare vom prezenta cazul unui
pacient cu mai multe carcinoame bazocelulare,
apdrute pe fondul unei radiodermite cronice
atenuate, secundard radioterapiei unei pilomi-
coze, la varsta de 6 ani.
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Introduction

Radiodermatitis is a bad consequence of
radiotherapy, which can occur as a result of
cancer therapy or any other treatments involving
ionizing radiation. Symptoms of radiodermatitis
involve pain and skin signs (scalling, ulceration
or necrosis in acute form, poikilodermic
appearance in chronic form). Sometimes it is
necessary to stop the treatment. Clinical
manifestations are usually absent in attenuated
chronic radiodermatitis.

Radiodermatitis may occur during irra-
diation (acute radiodermatitis) or after several
months, sometimes even at the end of it, this
being the case of chronic radiodermatitis. [1]

In the following, we will present the case of a
patient with several basal cell carcinomas, arising
from a chronic attenuated radiodermatitis,
secondary to radiation treatment received for a
pilomycosis, at the age of 6 years.




Fig. 1. CBC, forma superficiald
Fig. 1. BCC, superficial form

Caz clinic

Pacient in varstad de 59 ani, din mediul urban,
s-a spitalizat In clinica de Dermatologie Craiova
pentru prezenta unor formatiuni tumorale la
nivelul scalpului.

AHC: necunoscute-pacientul nu isi cunoaste
familia biologica.

APP: Pilomicozd a scalpului la varsta de 6 ani;
douda carcinoame bazocelulare la nivelul
scalpului, excizate in urma cu aproximativ 4 luni
inainte de prezentarea actuala.

Examen obiectiv: fototip III. Normopondere.
Examen clinic pe aparate si sisteme in limite
normale, cu usoare dureri la mobilizarea pasiva a
articulatiilor mari si a coloanei vertebrale CDL.

Examen dermatologic: In regiunea parietald,
se evidentiazd 2 plici eritematoase, infiltrate,
usor elevate, cu descuamare fina si dimensiuni
de pani la 1 cm (Fig. 1).In regiunea occipitald
se evidentiazd o formatiune tumoralad rotunds,
bine delimitatd, cu diametrul 2 cm, elevata 1
cm, de culoarea tegumentului (Fig. 2). In
regiunea temporald, pacientul prezinta o
formatiune tumorald, bine delimitats,
diametru 1,5 cm, usor elevatd, de culoare
bruna. (Fig. 3)

Istoric: Leziunile cutanate actuale au aparut in
urmad cu aproximativ 1 an, de-a lungul timpului

DermatoVenerol. (Buc.), 64(1): 43-56

Fig. 2. Neurofibrom
Fig. 2. Neurofibroma

Clinical case

A 59-year-old urban patient was hospitalized
at Craiova Dermatology Clinic for the presence of
scalp tumoral formations.

Family history: unknown-the patient is not
familiar with the biological family.

Personal Pathological history: Scalp pilomycosis
at 6 years of age; two basal cell carcinomas on the
scalp, surgically removed approximately 4
months before the current presentation.

Clinical Exam: Phototype III. Normal weight.
Clinical examination within normal limits, with
slight pain on passive mobilization of large joints
and cervico-dorso-lumbar spine.

Dermatological examination: In the parietal
region, there are 2 erythematous plaques,
infiltrated, slightly elevated, with scally surface
and dimensions of up to 1 cm. (Fig.1). In the
occipital region there is a well-defined rounded
tumoral formation with a diameter of 2 cm,
elevated 1 cm, with normal skin color (Figure 2).
In the temporal region, the patient has a well-
defined tumoral formation, 1,5 c¢m, slightly
elevated, of brown color. (Figure 3)

History: Current skin lesions appeared about
1 year ago, increasing in size over time.
Approximately 4 months ago, the patient
underwent two other scalp surgeries (Figure 4)
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crescand in dimensiuni. In urma cu aproximativ 4
luni, pacientul a suferit alte 2 interventii
chirurgicale la nivelul scalpului (Fig. 4), pentru
excizia a doud formatiuni tumorale. Piesele au
fost trimise pentru efectuarea examenului
histopatologic, care a relevat aspect de carcinom
bazocelular adenoid (Fig. 5) si pseudochistic
(Fig. 6). In copilarie, la varsta de 6 ani, pacientul a
suferit de pilomicozd, pentru care s-a efectuat
radioterapie, perioada de timp dintre efectuarea
radioterapiei si aparitia primei leziuni la nivelul
scalpului fiind de aproximativ 50 de ani.

In cursul spitalizarii actuale, s-a practicat
excizia celor 4 formatiuni de la nivelul
scalpului, piesele fiind trimise pentru efectuarea
examenului histopatologic, care a evidentiat
pentru leziunile din regiunea parietala aspect de
CBC superficial. Formatiunea tumorald din
regiunea occipitald a avut structurd de
neurofibrom, in timp ce pentru leziunea
temporald diagnosticul histopatologic a fost de
keratoza seboreica.

In urma coroborarii datelor clinice si para-
clinice, am stabilit diagnosticul de Carcino-
matozd bazocelularda la nivelul scalpului, pe
radiodermitd cronicd atenuata.

Evolutia a fost favorabild, pacientul fiind
externat.

Fig. 3. Keratozi seboreicd
Fig. 3. Seborrheic Keratosis
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for the excision of two tumoral formations. The
pieces were sent for the histopathological
examination, which revealed the appearance of
basal cell adenoid (Fig.5) and pseudocystic (Fig.
6) carcinoma. In childhood, at the age of 6 years,
the patient had pilomycosis for which
radiotherapy was performed, the time period
between radiotherapy and the occurrence of the
first lesion on the scalp being about 50 years.

During the current hospitalization, the
excision of the four formations of the scalp was
performed, the parts being sent for the
histopathological examination, which revealed
the appearance of superficial CBC for the parietal
lesions. The tumoral formation in the occipital
region had a neurofibroma structure, while for
temporal lesion the histopathological diagnosis
was seborrheic keratosis.

Following the corroboration of clinical and
paraclinical data, we established the diagnosis of
basal cell carcinomatosis of the scalp, on a patient
with chronic attenuated radiodermatitis.

Evolution was favorable and the patient was
discharged.

Discussions

Radiodermatitis is a condition of the skin and
subcutaneous tissue caused by the local action of
ionizing radiation. The specificity of the skin

2

Fig. 4. Cicatrici post excizie a doud CBC
Fig. 4. Post-surgical excision scars after two BCC




Fig. 5. CBC adenoid, aspect histopatologic
Fig. 5. Adenoid BCC, histopathological aspect

Discutii

Radiodermita este o afectiune a pielii si
tesutului subcutanat, determinata de actiunea
locald a radiatiilor ionizante. Particularitatea
organului cutanat este aceea de continua
regenerare, ceea ce face ca pielea s fie sensibild in
mod particular la actiunea radiatiilor. In tesutul
sdndtos, nesupus radiatiilor, existd un echilibru
perfect intre productia de noi celule si apoptoza
celulard, echilibru care este perturbat in urma
actiunii radiatiilor ionizante, determinand astfel
aparitia radiodermitei si a cancerelor cutanate
radio-induse.

Radiodermita cronicd este caracterizata
printr-o perioadd lungd de timp intre
radioterapie si aparitia primelor leziuni cutanate.
Perioada de latenta este, de obicei, cuprinsa intre
cateva luni si cativa ani, fiind Insd raportate
numeroase cazuri de pacienti cu radiodermita
cronicd apdrutd dupa 50 de ani de la radioterapie.
Frecventa si severitatea au fost corelate cu doza
totald (>50 Gy la nivelul pielii). Aparitia
radiodermitei a fost de asemenea observatd mai
frecvent dupd tratamente efectuate la intervale
scurte, in doze limitate si pe suprafete cutanate
intinse.

Factorii externi care influenteaza negativ
evolutia radiodermitei sunt reprezentati de
traumatisme repetate, ultraviolete si continuarea
expunerii la radiatii ionizante.[2]
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Fig. 6 - CBC pseudochistic, aspect histopatologic
Fig. 6- Pseudocystic BCC, histopathological aspect

organ is that of continuous regeneration, which
makes the skin particularly sensitive to the action
of radiation. In healthy, non-iradiated tissue,
there is a perfect balance between new cell
production and cellular apoptosis, a balance that
is disturbed by the action of ionizing radiation,
thus resulting in radiodermatitis and radio-
induced skin cancers.

Chronic radiodermatitis is characterized by a
long period of time between radiotherapy and
the appearance of the first skin lesions. The
latency period is usually between a few months
and a few years, but many cases of patients with
chronic radiodermitis occur 50 years after the
radiotherapy was performed. Frequency and
severity were correlated to the total dose (> 50 Gy
on the skin). The occurrence of radiodermatitis
was also observed more frequently after
treatments at short intervals, with limited doses
but on large skin areas.

External factors that negatively influence the
evolution of radiodermatitis are repeated trauma,
ultraviolet radiations, and continued exposure to
ionizing radiation. [2]

The incidence of chronic radiodermia is not
fully known, but it is estimated that about 95% of
patients undergoing radiotherapy will experi-
ence some form of cutaneous involvement.

Pathogenesis is represented mainly by a
disruption of the balance between proin-
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Incidenta radiodermitei cronice nu este pe
deplin cunoscutd, dar se estimeaza cd aproximativ
95% dintre pacientii supusi radioterapiei vor
prezenta o anumitd formd de afectare cutanats.

Patogeneza este reprezentatd in principal de
perturbarea echilibrului dintre citokinele proin-
flamatorii si cele profibrotice, categorie din care
fac parte TNF o, 11-6, 1I-1, factorul TGF B, PDGF si
factorul de crestere a tesutului conjunctiv. TNF o,
I1-1 si 11-6 sunt citokine proinflamatorii, in timp ce
TGF B si PDGF activeaza fibroblastele si induc
sinteza de proteine extracelulare si metalo-
proteinaze, promovand astfel fibroza. [3]

Perturbarea acestui echilibru debuteaza dupa
iradiere si se poate intinde pe parcursul mai
multor ani.

Radiatiile determind lezarea endoteliului
vascular pe suprafata iradiatd, rezultand
alterarea vascularizatiei si reducerea perfuziei
sanguine iIn teritoriul interesat. Acest fenomen,
coroborat cu actiunea PDGEF, pare sd aibad un rol
important in aparitia telangiectaziilor.

Persistenta inflamatiei si secretia continud a
citokinelor proinflamatorii par sa determine alte
manifestdri clinice Intdlnite in radiodermita
cronicd, precum atrofia cutanatd sau necroza. [4]

Radiatiile ionizante, prin alterdrile subletale
si mutatiile la nivelul celulelor iradiate, pot
determina cancerizarea acestora.

Tintele radiatiilor ionizante sunt in special
celulele de la nivelul stratului bazal si stratului
spinos. Celelalte celule de la nivelul epidermului
sunt mult mai rezistente, fiind mai putin afectate
de radiatiile ionizante.

Modurile prin care radiatiile ionizante
actioneaza asupra celulelor si tesuturilor sunt
urmadtoarele:

- apoptoza indusd de hiperexpresia p53, ceea ce
determind moartea celulara rapida;

- inhibitia mitozei, ceea ce determind moarte
celulara tardivy;

- mutatii si aberatii cromozomiale cu alterarea
genelor tumorsupreroase sau a proto-
oncogenelor, determinand aparitia cancerului.
Studii genetice au relevat faptul cd activarea
genei c-myc are rol important in cancerogenezs;

- alterari subletale si mutatii la nivelul celulelor
iradiate, care determind transformare
neoplazica.

Latenta aparitiei cancerului este dependenta
de doza de iradiere si timpul scurs de la
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flammatory and profibrotic cytokines, including

TNFa, IL-6, IL-1, TGFp factor, PDGF factor and

connective tissue growth factor. TNF o, IL-1 and

IL-6 are proinflammatory cytokines, while TGF f3

and PDGF activate fibroblasts and induce

extracellular protein and metalloproteinases

synthesis, thus promoting fibrosis. [3]

The disruption of this balance begins after
irradiation and can extend over several years.

Radiation causes damage to vascular
endothelium on the irradiated surface, resulting
in alteration of the vascularisation and reduction
of blood perfusion in the area concerned. This
phenomenon, corroborated with the action of
PDGE, appears to play an important role in the
occurrence of telangiectasias.

The persistence of inflammation and the
continuous secretion of proinflammatory
cytokines seem to determine other clinical
manifestations  encountered in  chronic
radiodermatitis, such as cutaneous atrophy or
necrosis. [4]

Ionizing radiation, by sublethal alterations
and mutations in irradiated cells, can cause
cancer.

Ionizing radiation targets especially the cells
of the basal and spinous skin layer. The other
cells of the epidermis are much more resistant,
being less affected by ionizing radiation.

The ways in which ionizing radiation acts on
cells and tissues are as follows:

- apoptosis induced by p53 hyperexpression,
which results in rapid cell death;

- inhibition of mitosis, which results in late cell
death;

- chromosome mutations and aberrations
resulting in the alterations of tumor-supressor
genes or protooncogenes, causing cancer to
develop. Genetic studies have revealed that
activation of the c-myc gene plays an
important role in cancerogenesis;

- sublethal alterations and mutations in
irradiated cells that cause neoplastic
transformation.

The latency of the onset of cancer is
dependent on the irradiation dose and the time
elapsed from exposure to ionizing radiation.
Human skin is an organ with medium sensitivity
to ionizing radiation, with no minimum safe
dose.




momentul expunerii la radiatii ionizante. Pielea

umand este un organ cu sensibilitate medie la

radiatiile ionizante, neexistdind o dozd minima
sigura.

Riscul aparitiei cancerului cutanat la
persoanele expuse la radiatii ionizante este
multiplicat de efectele radiatiilor ultraviolete,
carcinogenilor chimici sau virusurilor oncogene.

Kahan si Woodard au emis urmdtoarele
criterii pentru sustinerea diagnosticului de cancer
radioindus:

- tumora noud sa aiba aspect diferit de cancerul
initial pentru care s-a facut iradierea;

- cancerul nou apdrut sd survind pe campul
iradiat;

- intervalul liber de la efectuarea radioterapiei
pana la aparitia cancerului radioindus sé fie de
minim 5 ani.

Alti  factori care influenteazd aparitia
cancerului radioindus sunt: doza totald de
radiatii; tipul de fractionare; varsta bolnavului in
momentul iradierii; tipul de tesut iradiat;
prezenta unei radiodermite.

S-a observat faptul cd sarcoamele apar dupa
doze ridicate de radiatii (70 Gy), In timp ce
carcinoamele epiteliale survin dupa doze mici (30
Gy). Carcinomul bazocelular (CBC) apare dupa
aproximativ 36 ani de la radioterapie, dozele de
radiatii fiind scdzute. Carcinomul spinocelular
(CSC) se dezvolta mai repede si dupa doze mai
mari de radiatii.

Véarsta la momentul iradierii este, de
asemenea importantd. Riscul este mai mare
pentru iradierile din perioada copilariei.

In ceea ce priveste tipurile de carcinoame
cutanate dezvoltate post radioterapie, s-a
observat faptul cd mai frecvent apar CSC si
leziuni keratozice, in timp ce pentru CBC riscul
este mai scdzut, acesta reprezentind 38% din
cazurile de carcinoame cutanate radioinduse. [5]

Manifestirile clinice ale radiodermitei cronice
includ telangiectazii, hipo si hiperpigmentari
neregulate, atrofie cutanaté si cicatrici.

Aparitia cancerelor cutanate post radio-
terapie depinde de anumiti factori, precum: zona
topograficd iradiatd, doza si tipul de radiatii,
varsta in momentul iradierii, expunerea in
continuare la soare, predispozitia genetica. Riscul
este mai mare pentru pacientii care au primit
doze mici de radiatii, dar localizarea a fost la
nivelul capului si gatului. [6] Perioada de latenta
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The risk of skin cancer in people exposed to
ionizing radiation is multiplied by the effects of
ultraviolet radiation, chemical carcinogens or
oncogenic viruses.

Kahan and Woodard have issued the
following criteria for supporting the diagnosis of
radioinduced cancer:

- the new tumor has a different appearance than
the original cancer for which irradiation has
taken place;

- new cancer emerged in the irradiated field;

- the free interval from radiotherapy to the
occurrence of radio-induced cancer should be
at least 5 years.

Other factors that influence the occurrence of
radioinduced cancer are: total radiation dose;
type of fractionation; the age of the patient at the
time of the irradiation; the type of irradiated
tissue; the presence of a radiodermatitis.

It has been observed that sarcomas occur
after high doses of radiation (70 Gy), while
epithelial carcinomas occur at low doses (30 Gy).
Basal cell carcinoma (BCC) occurs approximately
36 years after radiotherapy, with low radiation
doses. Spinocellular carcinoma (SCC) develops
more quickly and after higher doses of radiation.

Age at the time of irradiation is also
important. The risk is higher for childhood
irradiation.

Regarding the types of cutaneous carcinomas
developed after radiotherapy, it was observed
that SCCs and keratoses are more common, while
for BCC the risk is lower, representing 38% of the
radioinduced cutaneous carcinomas. [5]

Clinical manifestations of chronic radio-
dermatitis include telangiectasias, irregular hypo
and hyperpigmentation, cutaneous atrophy and
scarring.

The appearance of skin cancers after
radiotherapy depends on certain factors, such as:
the irradiated topographic area, dose and type of
radiation, age at irradiation, continued exposure
to sunlight, genetic predisposition. The risk is
higher for patients who have received low doses
of radiation, but the location was on the head and
neck. [6] The latency period is very long,
sometimes going to 65 years, with an average of
20-45 years.

The link between radiotherapy for tinea
capitis and the appearance of radiodermatitis and
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este foarte lungd, uneori mergand pand la 65 de
ani, cu o medie de 20-45 ani.

Legatura dintre radioterapia pentru tinea
capitis si aparitia radiodermitei si a cancerelor
cutanate este deja cunoscutd. Pacientii expusi la
radiatii In copildrie, ca metoda de tratament
pentru tinea capitis, prezinta un risc de 4 ori mai
mare de a dezvolta cancere cutanate si un risc de
3 ori mai mare de a dezvolta tumori benigne pe
zona iradiata. Bolnavul nostru a prezentat mai
multe CBC-uri, dar si doud tumori benigne
(neurofibrom si keratoza seboreicd) pe tegu-
mentul iradiat in copildrie.

Tinea capitis este o infectie fungicd, Intalnita
frecvent la copii In urma cu mai multe decenii.
Aceastd patologie a pus mari probleme
sistemului de sdndtate din numeroase tari,
inainte de introducerea antimicoticelor in 1950,
cand se practica iradierea cu raze X ca metoda de
tratament. Numarul copiilor care au “beneficiat”
de radioterapie pentru pilomicoza se ridicd la
aproximativ 200,000 la nivel mondial. Dintre
acestia, majoritatea au dezvoltat CBC-uri, in timp
ce CSC-ul si melanomul au fost foarte rar
intalnite. Perioada de timp scursa intre expunerea
la radiatii si dezvoltarea primelor semne de
afectare cutanata este de ordinul zecilor de ani.
Primul studiu care evalua efectul pe termen lung
al radiatiilor a fost efectuat in 1968 de catre Albert
si colab. Dintre cei 2043 de copii participanti la
studiu, 14 cazuri au prezentat tumori maligne,
jumatate fiind CBC-uri. [7]

Un alt studiu efectuat in 2004 de catre Mseddi
si colaboratorii a avut ca obiectiv descoperirea
aspectelor clinice si histologice caracteristice ale
CBC-urilor aparute dupé radioterapie. Studiul a
cuprins 33 de pacienti (27 barbati, 6 femei) cu
CBC si istoric de radioterapie in copildrie. Varsta
de debut a tumorilor cutanate a fost cuprinsa
intre 32 si 62 ani, iar radioterapia a fost efectuata
la varste cuprinse intre 5 si 17 ani. Timpul trecut
de la inceputul radioterapiei si aparitia
carcinomului cutanat a variat intre 21 si 51 de ani.
Localizarea de electie a formatiunilor tumorale a
fost in regiunea occipitald, tipul nodular fiind
observat la 51% dintre pacienti, iar forma
pigmentara a fost evidentiatd la 61% dintre
pacienti. Tipul nodular si pigmentar nu au
predominat doar clinic ci si histologic.[8]

In ceea ce priveste tipul histopatologic de
CBC post radioterapie, un studiu efectuat de
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skin cancers is already known. Patients exposed
to radiation in childhood as a treatment for tinea
capitis have a 4 times higher risk of developing
skin cancers and a 3-fold higher risk of
developing benign tumors on the irradiated area.
Our patient presented several BCCs, but also two
benign tumors (neurofibroma and seborrheic
keratosis) on the surface of the skin irradiated
during childhood.

Tinea capitis is a fungal infection, commonly
seen in children many decades ago. This
pathology has posed great health problems in
many countries before the introduction of
antimycotics in 1950 when X-rays were being
practiced as a treatment method. The number of
children who have benefited from radiotherapy
for pilomycosis amounts to approximately
200,000 worldwide. Of these, most developed
BCCs, while SCCs and melanoma were very rare.
The time elapsed between exposure to radiation
and the development of the first signs of skin
damage is in the order of decades. The first study
evaluating the long-term effect of radiation was
conducted in 1968 by Albert et al. Of the 2,043
children participating in the study, 14 cases had
malignancies, half being BCCs. [7]

Another study conducted in 2004 by Mseddi
et al. aimed to discover the characteristic clinical
and histological aspects of BCCs after
radiotherapy. The study comprised 33 patients
(27 males, 6 women) with BCC and a history of
radiotherapy in childhood. The age of onset of
skin tumors ranged from 32 to 62 years, and
radiotherapy was performed at ages of 5 to 17
years. The time since the beginning of
radiotherapy and the occurrence of cutaneous
carcinoma varied between 21 and 51 years. The
tumors were located in the occipital region, the
nodular type being observed in 51% of the
patients, and the pigmentary form was
highlighted in 61% of the patients. The nodular
and pigmentary type predominated not only
clinically but also histologically. [8]

Regarding the histopathologic type of post-
radiotherapy BCC, a study by Oshinsky et al.,
which included 31 patients (17 men and 14
women), 56 years of age at the time of biopsy,
revealed that most types of BCC were nodular,
followed by superficial, micronodular and mixed
ones. Frequent melanin deposits and stromal




Oshinsky si colaboratorii, care a cuprins 31 de
pacienti (17 barbati si 14 femei), cu varsta medie
de 56 de ani la momentul biopsiei, a relevat faptul
cd majoritatea tipurilor de CBC au fost cele
nodulare, urmate de cele superficiale,
micronodulare si mixte. De asemenea, s-au
intalnit frecvent depozite de melanind si

fibroplazii stromale. Niciunul dintre pacienti nu a

prezentat semne de invazivitate locala sau

metastaze. [9]

Cu privire la mecanismul patogenetic,
Boaventura si colaboratorii au demonstrat recent
cd ratele mutatiilor mitocondriale D-Loop D310
au fost asociate cu o dozd crescutd de radiatii.
Rolul acestor mutatii la copiii cu CBC este totusi
neclar Inca. Mutatiile genetice ale p53 si PTCH la
pacientii cu CBC nu relevd o diferentd majora
intre pacientii iradiati si cei care nu au beneficiat
de radioterapie. [10]

Diagnosticul diferential al radiodermitei se face
cu:

- dermatita postradioterapie, care reprezintd o
reactie cutanatd localizata la nivelul unei zone
iradiate anterior, dupa expunerea la un anumit
medicament, de obicei chimioterapice.
Debutul este dupa cateva saptamani, respectiv
cativa ani de la radioterapie, la fel ca in cazul
radiodermitei, dar in cazul celei din urma
lipseste expunerea la un medicament
declansator;

- morfeea radioindusd, care reprezintd o
induratie a pielii de la nivelul zonei iradiate
anterior. Poate sa apard la mai mult timp dupa
radioterapie, afectand aproximativ 1 din 500
de pacienti. Este mai frecventda dupad
radioterapia pentru cancerul de san.
Diagnosticul diferential se face in general in
functie de aspectul clinic, in radiodermita
indurarea fiind mai putin importants;

- carcinoame cutanate radioinduse. La nivelul
campului de iradiere pot sa apard carcinoame
bazocelulare, spinocelulare sau angiosarcoame,
tumori care pot uneori mima radiodermita sau
pot coexista cu aceasta. Diagnosticul dife-
rential se face in baza aspectului histo-
patologic. [11]

Preventia radiodermitei implica utilizarea unor
tehnici radioterapice adecvate, pentru a putea
evita iradiere pielii sandtoase. S-a dovedit faptul
cd aplicarea radioterapiei cu intensitate modulata
reduce masiv reactiile post-iradiere. O alta
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fibroplasias have also been encountered. None of

the patients showed signs of local invasiveness or

metastasis. [9]

Regarding the pathogenetic mechanism,
Boaventura et al. have recently demonstrated
that rates of D-Loop D310 mitochondrial
mutations have been associated with an
increased radiation dose. The role of these
mutations in children with BCC is still unclear.
The genetic mutations of p53 and PTCH in
patients with BCC did not reveal a major
difference between irradiated patients and those
who did not receive radiotherapy. [10]

Differential diagnosis of radiodermatitis is
done with:

- post-radiotherapy dermatitis, which is a
cutaneous reaction located in a previously
irradiated area after exposure to a particular
drug, usually chemotherapeutic. The onset is a
few weeks or several years after radiotherapy,
just as in the case of radiodermatitis, but in the
latter case there is no exposure to a triggering
drug;

- radioinduced morphea, which is an induration
of the previously irradiated skin area. It may
occur later after radiotherapy, affecting about 1
in 500 patients. It is more common after
radiotherapy for breast cancer. Differential
diagnosis is generally based on the clinical
aspect, in radiodermatitis the induration being
less obvious compared to morphea;

- radioinduced cutaneous carcinomas. Basal cell
carcinoma, spinocellular carcinoma or
angiosarcoma may appear on the surface of the
irradiation field. Tumors that can sometimes
mimic radiodermatitis or coexist with it have
also been described. The differential diagnosis
is based on the histopathological aspect. [11]

Prevention of radiodermatitis involves the use
of appropriate radiotherapy techniques to avoid
healthy skin irradiation. It has been shown that
application of modulated intensity radiation
reduces massive post-irradiation reactions.
Another method of avoiding chronic radio-
dermatitis is to avoid ,bolus” radiotherapy,
where there is no call for it. Modern radiotherapy
has introduced a new method of fractionation,
namely hypofractionation, the doses received in
such patients being smaller, but over a longer
period. This procedure resulted in fewer cases of
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metodd de evitare a radiodermitei cronice este
reprezentatd de evitarea radioterapiei ,,in bolus”,
acolo unde aceasta nu este necesard. Radioterapia
modernda a introdus o noud metoda de
fractionare, si anume hipofractionarea, dozele
primite astfel de pacienti fiind mai mici, dar pe o
perioadd mai lunga de timp. Aceastd procedura
s-a soldat cu mai putine cazuri de radiodermita
cronicd, aceasta din urma fiind conditionatd in
special de doza de radiatii administrata in cadrul
unei sedinte, si mai putin de doza cumulativa.
Desigur, aceastd metoda poate fi utilizata doar in
cazurile in care tumora primitiva nu este
influentata la rdndul ei de doza de radiatii
utilizatd, existind anumite tumori care necesita
doze mari de radiatii, caz in care doza
radioterapicad nu trebuie fractionata.

Pentru a evita toxicitatea cutanatd se pot
utiliza inhibitori BRAF sau MEK 3 sau mai multe
zile inainte si dupa radioterapie. [12]

In anumite cazuri, utilizarea antioxidantilor
precum vitamina E, vitamina C, seleniu si
melatonind in timpul radioterapiei poate sa scada
afectarea celulelor cutanate sidndtoase si sa
stimuleze sistemul imun. [13]

Tratamentul radiodermitei cronice se face in
functie de manifestérile clinice.

Pentru telangiectazii se foloseste laserul
pulsed dye sau lumina intens pulsatd, cu o
lungime de unda de 595 nm.

Pentru fibroza, tratamentul este mult mai
complex, fiind necesare managementul durerii,
fizioterapia, farmacoterapia, laserterapia si
oxigenul hiperbaric. Fizioterapia consta in
practicarea unor exercitii fizice specifice si a
masajului profund pentru a imbundtdti sau a
conserva mobilitatea in zona afectatd si pentru a
preveni aparitia contracturilor. Ca tratament
farmacologic al fibrozei post radioterapie a fost
utilizata Pentoxifilina, singurd sau in combinatie
cu tocoferolul (vitamina E). Pentoxifilina are efect
antiinflamator si regleaza activitatea fagocitard a
leucocitelor si monocitelor, inhibd sinteza de
TNF-a si TNF-B, scade factorul de crestere al
coloniilor de granulocite si macrofage, precum si
interferonul y. Vitamina E, in shimb, scade
concentratia radicalilor liberi de oxigen. Oxigenul
hiperbaric pare sa aiba efect asupra radiodermitei
cronice prin inducerea reepitelizarii si scdderea
durerii, a edemului si eritemului, dar efectele sale
nu sunt pe deplin elucidate.
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chronic radiodermatitis, the latter being mainly
conditioned by the radiation dose administered
at a session, and less than the cumulative dose. Of
course, this method can be used only in cases
where the primitive tumor is not influenced in
turn by the radiation dose used. Some tumors
require high doses of radiation, in which case the
radiotherapy dose should not be split.

To avoid cutaneous toxicity, BRAF or MEK
inhibitors may be used 3 or more days before and
after radiotherapy. [12]

In some cases, the use of antioxidants such as
vitamin E, vitamin C, selenium and melatonin
during radiotherapy may decrease the damage to
healthy skin cells and stimulate the immune
system. [13]

Chronic radiodermatitis treatment is based on
clinical manifestations.

For telangiectasiaa, a pulsed dye laser or
intense pulsed light with a wavelength of 595 nm
is used.

For fibrosis, treatment is much more complex,
requiring pain management, physiotherapy,
pharmacotherapy, laser therapy, and hyperbaric
oxygen. Physiotherapy involves practicing
specific physical exercises and deep massage to
improve or preserve mobility in the affected area
and to prevent the occurrence of contractions. As
a pharmacological treatment of post-
radiotherapy fibrosis, pentoxifylline was used
alone or in combination with tocopherol (vitamin
E). Pentoxifylline has an anti-inflammatory effect
and regulates the phagocytic activity of
leukocytes and monocytes, inhibits the synthesis
of TNF-oe and TNF-B, decreases the growth factor
of granulocyte and macrophage colonies, and
interferon vy. Vitamin E, in turn, lowers the
concentration of free oxygen radicals. Hyperbaric
oxygen appears to have an effect on chronic
radiodermatitis by inducing reepithelialization
and decreasing pain, oedema and erythema, but
its effects are not fully elucidated.

For the treatment of patients with ulceration
and necrosis in chronic radiodermatitis,
hydrocolloid dressings and hydrogel may be
used. Old ulcers require debridement, while
suprainfected ulcers require antibiotic therapy
and silver-based dressings. In some cases,
surgery is required, followed by cutaneous grafts,




Pentru tratamentul pacientilor cu ulceratii si
necrozd In cadrul radiodermitei cronice se pot
utiliza pansamente hidrocoloide si hidrogel.
Ulceratiile vechi necesitd debridare, in timp ce
ulcerele suprainfectate necesitd antibioterapie si
pansamente pe baza de argint. In anumite cazuri,
sunt necesare interventii chirurgicale, urmate de
grefe cutanate, in special in cazurile in care
ulceratiile sunt de dimensiuni mari. [14]

Tratamentul CBC-urilor radioinduse poate fi
impartit in doud categorii: chirurgical si
nonchirurgical.

Metodele chirurgicale includ:

- excizia chirurgicala cu margini de sigurantd de
3-5 mm, in functie de dimensiunea formatiunii
tumorale. Pentru CBC morfeiform, frecvent
intalnit dupd radioterapie, marginile chirur-
gicale trebuie sd fie de 10-15 mm;

- chirurgia Mohs este o tehnicd ce permite
cartografierea extinderii tumorale, avand o
ratd de succes foarte mare si o incidenta
scdzutd a recidivelor;

- chiuretarea si cauterizarea sunt recomandate
in formatiunile de dimensiuni mici, avand o
ratd de succes buna, atat timp cat leziunile sunt
selectate corect pentru acest tip de tratament.
Leziunile de dimensiuni mari si cu risc crescut
de recidiva nu sunt eligibile pentru acest tip de
tratament. In ceea ce priveste leziunile de la
nivelul fetei, s-a observat o rata de recidiva in
urma chiuretarii si electrocauterizarii,
comparativ cu leziunile de la nivelul trun-
chiului. Cu alte cuvinte, in cazul carcinomului
bazocelular localizat la nivelul fetei,
tratamentul de electie ar trebui sa fie chirurgia
clasicd sau chirurgia Mohs, In timp ce pentru
tumorile de la nivelul trunchiului poate fi
utilizatd electrocauterizarea ca tratament de
electie;

- criochirurgia se utilizeaza pentru leziunile de
dimensiuni mici, fird un grad mare de
recidiva, localizate de obicei la nivelul fetei.
Aceastd tehnicd este preferatd din cauza
faptului cd nu lasa cicatrici majore. Mai poate fi
utilizatd si ca metodd paliativd, in cazul CBC-
urilor de dimensiuni mari, unde au fost
epuizate celelalte metode terapeutice. Se
practicd fie In dozad unicd mare, fie in regim
double-freeze sau fractionatd, cu multiple
sedinte pentru aceeasi formatiune tumorala;
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especially in cases where the ulceration is large.
[14]

The treatment of radioinduced BCCs can be
divided into two categories: surgical and non-
surgical.

Surgical methods include:

- Surgical excision with 3-5 mm safety
margins, depending on the size of the tumor. For
morphea-like BCC, commonly encountered after
radiotherapy, the surgical margins should be 10-
15 mm;

- Mohs surgery is a technique that allows tumor
size mapping, with a very high success rate
and a low incidence of recurrences;

- curettage and cauterization are recommended
in small size tumors with a good success rate
as long as lesions are correctly selected for this
type of treatment. Large lesions with high risk
of relapse are not eligible for this type of
treatment. In terms of facial lesions, a
recurrence rate following curettage and
electrocautery was observed compared to
trunk lesions. In other words, in the case of
basal cell carcinoma located on the face,
elective treatment should be classical surgery
or Mohs surgery, whereas for tumors of the
trunk electrocauterisation may be used as an
elective treatment;

- cryosurgery is used for small lesions without a
high degree of relapse, usually located on the
face. This technique is preferred because it
does not leave major scars. It can also be used
as a palliative method in the case of large BCCs
where other therapeutic methods have been
exhausted. It is practiced either in single large
doses or in double-freeze or fractional regimen
with multiple sittings for the same tumor
formation;

- the carbon dioxide ablative laser. It is not a
common method of treatment for BCC.
However, it can be used for small size tumors
as well as for large tumors but with low risk of
relapse. [15]

Non-surgical methods include:

- 5% 5-fluorouracil cream, which is only used for
the treatment of small BCCs that are located in
low-risk areas. This drug interferes with DNA
synthesis, blocking cell proliferation. The
cream is applied twice a day for at least 6
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laserul ablativ cu dioxid de carbon. Nu este o
metoda uzuald de tratament pentru CBC.
Totusi, poate fi folosit atat pentru formatiuni
de dimensiuni mici, cat si pentru formatiuni de
dimensiuni mari, dar cu risc scdzut de
recidiva. [15]

Metodele non-chirurgicale includ:

cremd cu 5-fluorouracil 5%, care se utilizeaza
doar pentru tratamentul CBC-urilor de mici
dimensiuni si localizate In zone cu risc scazut.
Acest medicament interferd cu sinteza de
ADN, blocand astfel proliferarea celulara.
Crema se aplica de 2 ori pe zi, timp de cel putin
6 sdptamani. Pacientii prezintd frecvent iritatii
locale si cruste, dar vindecarea este fara
cicatrici;

interferon oa-2b se utilizeazd pentru
tratamentul tumorilor cu dimensiuni mai mici
de 1 cm, rezultatele fiind satisfiacitoare in
aproximativ 80% din cazuri. Interferonul se
utilizeaza intralezional, in doze de 1.5 milioane
Ul, de 3 ori pe sdptimand, timp de 3
sdptdmani. Costurile ridicate ale tratamentului
sunt un impediment, interferonul nefiind
utilizat ca metoda terapeuticd uzuala;
imiquimod 5% cremd (Aldara) este util in
special in tratamentul CBC-urilor cu alta
localizare decat cea faciald. Se aplica de 2 ori pe
zi, timp de 6-12 saptdmani. Initial, crema se
aplica de 3-7 ori pe sdptdimand, cu o crestere
progresivd a dozei, pand la aplicarea
bicotidiana. Iritatiile cutanate sunt frecvente,
dar nu trebuie sd determine sistarea terapiei.
Imiquimod se utilizeaza in general pentru
terapia CBC-urilor superficiale;

tazaroten gel 1%, ce poate fi folosit pentru
tratarea CBC-urilor de dimensiuni mici si cu
localizare In zone cu risc minim. Se recomanda
o aplicatie pe zi, timp de 24 de sdptamani.
Efectele adverse sunt reprezentate de
uscaciunea locala si iritatii cutanate;

terapia fotodinamica implicd utilizarea unor
lungimi de unda specifice pentru a fotoexcita
medicamentul aplicat anterior si retinut
selectiv la nivelul celulelor neoplazice. Se
formeaza astfel radicali liberi de oxigen care
interactioneazd  cu  tesutul  tumoral,
distrugandu-1. Se utilizeaza ca substanta
fotosensibilizantda acidul 5-aminolevulinic si
esterul metil al acestuia metil-amino-

weeks. Patients frequently experience local
irritations and crusts, but they heal without a
scar;

interferon o-2b is used for the treatment of
tumors smaller than 1 cm in size, the results
being satisfactory in about 80% of cases.
Interferon is used intralesional at 1.5 million IU
three times a week for 3 weeks. High treatment
costs are an impediment, with interferon not
being used as the usual therapeutic method;
imiquimod 5% cream (Aldara) is especially
useful for the treatment of non-facial BCCs. It
is applied twice a day for 6-12 weeks. Initially,
the cream is applied 3-7 times a week, with a
progressive increase in the dose until the twice
daily application. Skin irritations are common
but should not result in discontinuation of
therapy. Imiquimod is generally used for
superficial BCCs;

1% tazarotene gel, which can be used to treat
small BCCs, localized in areas with minimal
risk. It requires one application per day for 24
weeks. Adverse effects are local dryness and
skin irritation;

photodynamic therapy involves the use of
specific wavelengths to exacerbate the drug
applied previously and selectively retained in
the neoplastic cells. Oxygen free radicals are
formed that interact with the tumor tissue,
destroying it. 5-aminolevulinic acid and its
methyl ester methyl-amino-levulinate are used
as the photosensitizing agents. For the
treatment of tumors, the photosensitizer is
applied topically in a thin layer under
occlusive dressing for 4-6 hours (ALA) or 3
hours (MAL), then the skin is exposed to
green, blue or red light. For cutaneous
carcinomas we use red light. Photodynamic
therapy has no major side effects nor
contraindications, except for patients known
with porphyria. Oncological and aesthetic
results are very good, this type of treatment
being a good option for treating superficial
BCCs. [5, 16]

Vismodegib was approved by the FDA in 2012
to treat patients with recurrent, advanced or
metastatic BCC. It has been promising in a
Tauber study in 2015 that tracked 8 patients
who received Vismodegib as the main
treatment for radioinduced BCC. Four patients




levulinatul. Pentru tratarea formatiunilor
tumorale, fotosensibilizantul se aplica topic, in
strat subtire, sub pansament ocluziv, timp de 4-
6 ore (ALA) sau 3 ore (MAL), apoi tegumentul
este expus la lumind verde, albastrad sau rosie.
Pentru terapia carcinoamelor cutanate, se
foloseste lumina rosie. Terapia fotodinamica
nu are efecte secundare majore si nici contra-
indicatii, cu exceptia pacientilor cunoscuti cu
porfirie. Rezultatele oncologice si estetice sunt
foarte bune, acest tip de tratament repre-
zentand o optiune bund pentru tratarea CBC-
urilor superficiale. [5, 16]

- vismodegib a fost aprobat FDA in 2012 pentru
tratarea bolnavilor cu CBC recurent, avansat
sau metastatic. Acesta a dat rezultate
promitdtoare intr-un studiu efectuat in anul
2015 de catre Tauber, care a urmadrit 8 pacienti
tratati cu vismodegib pentru CBC-uri
radioinduse. La 4 pacienti s-au obtinut
rezultate partiale, iar la 3 cazuri tumorile s-au
stabilizat. Un bolnav a fost exclus in
sdptdmana 34 de follow-up. Cel mai important
efect secundar evidentiat la acesti pacienti a
fost aparitia keratoacantoamelor. Mai nou, se
incearca si utilizarea sonidegibului pentru
tratarea CBC-urilor radioinduse. Totusi, aceste
medicamente (vismodegib si sonidegib) sunt
incd in stadiul de evaluare, utilizarea lor ca
tratament de electie pentru CBC-urile radio-
induse nefiind inca justificata. [17]

Concluzii

Radiatiile ionizante administrate in scop
terapeutic cresc riscul aparitiei cancerelor
cutanate.

Expunerea la ultraviolete potenteaza efectul
radiatiilor ionizante, crescand riscul de aparitie a
carcinoamelor cutanate.

Radioterapia utilizatd pentru tratamentul
pilomicozei in copildrie are efecte indezirabile pe
termen lung, unii pacienti dezvoltand carci-
noame bazocelulare la nivelul scalpului.

Timpul scurs intre efectuarea radioterapiei si
aparitia carcinoamelor bazocelulare este in medie
de aproximativ 50 de ani la majoritatea cazurilor
descrise in literatura.
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achieved partial results, and in 3 cases the
tumors stabilized. One patient was excluded in
the 34™ follow-up week. The most important
side effect in these patients was the appearance
of keratoacanthomas. More recently, the use of
sonidegib for the treatment of radioinduced
BCCs was also attempted. However, these
drugs (vismodegib and sonidegib) are still in
the assessment stage, their use as a treatment
option for radioinduced BCCs is still not
warranted. [17]

Conclusions

Ionizing radiation treatment increases the
risk of skin cancers.

Exposure to ultraviolet potentiates the effect
of ionizing radiation, increasing the risk of skin
carcinomas.

Radiotherapy wused to treat childhood
pilomycosis has long-term undesirable effects,
some patients developing basal cell carcinomas
on the scalp.

The time elapsed between performing
radiotherapy and basal cell carcinoma is
approximately 50 years for the majority of cases
described the literature.
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