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Rezumat

Afectarea foliculilor de par dupd expunerea la
chimioterapie/radioterapie poate cauza pierderea masiod
a parului, cunoscutd sub numele de alopecie indusi
chimioterapic (CIA) si alopecie indusd radioterapic (RIA).
Alopecia indusd chimioterapic/radioterapic a fost studiatid
la oameni si animale din momentul in care chimioterapia
a fost introdusd in practica medicald si este consideratd de
cdtre practicieni ca o afectiune ,temporard” si ,cosmeticia”
a supravietuitorilor de cancer, desi acest efect advers al
chimioterapiei este mai complex si poate fi coplesitor la
nivel psihologic [2,4,13]. Optiunile terapeutice raman limi-
tate ca numdr si eficientd, iar cercetdrile suplimentare
sunt necesare pentru a determina abordarile terapeutice si
preventive. Mecanismele de ricire a scalpului s-au dovedit
a fi de succes in prevenirea si reducerea caderii parului la
anumiti pacienti.

Cuvinte cheie: alopecie indusd chimioterapic, pier-
derea pdrului, mecanisme de ricire a scalpului.
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Abstract

Damage to hair follicles after exposure to chemo-
therapeutics and radiotherapy can cause substantial hair
loss known as chemotherapy-induced alopecia (CIA) and
radiotherapy-induced alo-pecia (RIA). Chemotherapy
induced alopecia has been studied in human beings
and animals since chemotherapy was first introduced
into clinical medicine and is often considered by health
care professionals as a ,temporary” and “cosmetic”
issue in cancer survivors, although this side-effect of
chemotherapy is more complex and can be psychologi-
cal overwhelming [2,4,13]. Therapeutic options remain
limited in number and efficacy; additional research is
needed in order to determine optimal preventive and
therapeutic approaches. Scalp cooling technologies have
proved successful in preventing or reducing hair loss in
some patients.
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Introducere

Cancerul este o problema majord de sandtate
publica la nivel mondial. Pana in 2016 au fost
raportate 1,6 milioane de cazuri noi de cancer in
SUA si 32 milioane la nivel mondial; din acestea
mai mult de 60% au primit terapii sistemice
anticancer si 50% radioterapie [1,3].

Alopecia indusa chimioterapic (CIA) este cea
mai frecventd afectiune a parului si cel mai vizibil
efect advers al tratamentelor pentru cancer, desi
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Introduction

Cancer is a major public health problem
worldwilde. Until 2016, 1.6 million cases have
been reported in USA and 32 million cases
worldwilde; from this number of cases more than
60% have received systemic anticancer therapies
and 50% radiotherapy [1,3].

Chemotherapy-induced alopecia (CIA) is
the most common hair disorder and also the
most visible side-effect of cancer treatment,
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probabilitatea de a dezvolta CIA si severitatea pier-
derii parului este adesea dependentd de medica-
ment sau de regimul terapeutic (incidenta alopeciei
induse chimioterapic este de 65%). Cu toate acestea,
mai multe alte terapii anticancerigene pot cauza de
asemenea alopecie, precum: radioterapia, terapiile
tintite molecular, imunoterapia, transplantul de
celule stem, agentii endocrini. Acestea pot cauza
de asemenea si alte tulburari precum hirsutismul,
hipertricoza, modificarile de texturd si pigmentare
ale parului [2].

Alopecia este de reguld observata la aproape
fiecare pacient supus radioterapiei fotonice
(radioterapie traditionald) sau radioterapiei
cu protoni, iar intensitatea si incidenta cresc
proportional cu dozele [2,5].

In acest articol ne vom concentra in mod
special pe alopecia indusd chimioterapic si
vom rezuma ultimele actualizdri privind
caracteristicile clinice, factorii de risc, clasificarea
in functie de severitate, mecanismele patologice
si incheiem prin a discuta optiunile terapeutice
implicate in CIA focusdndu-ne special pe
mecanismele de racire a scalpului.

Caracteristici clinice

1. Alopecia indusd chimioterapic (CIA)
este definitd ca fiind cresterea incompletda sau
pierderea totald a parului la sase luni dupa
terminarea terapiei la pacientii care au primit
chimioterapie citotoxicd, de tipul efluviu anagen
difuz, cu predispozitie pe zonele de frecare(zona
temporo-occipild si frontald).Poate fi asociata cu
alopecie la nivel pubian,axilar, desi incidenta
alopeciei persistente la nivelul altor parti ale
corpului nu este cunoscuta [2,6].

Alopecia indusa chimioterapic a fost
de cele mai multe ori raportatd in cazul
supravietuitoarelor de cancer de san tratate cu
taxani (paclitaxel, docitaxel) si ciclofosfamida,
cu o incidenta de 30% la 36 luni de la terminarea
chimioterapiei [2,7].

Au fost descrise mai multe forme clinice
pentru alopecia indusa chimioterapic, iar cea mai
comund este forma non-cicatriciala, difuza (53%
cazuri) si o formd similard alopeciei androgenetice
(46% cazuri) [8,9,10]. Caracteristicile clinice
ale alopeciei induse de terapiile anticancer pot
varia in functie de terapia anticancer urmatd, de
dozd, de timpul de injumaitdtire, de modul de
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although the likelihood of developing CIA and
the severity of hair loss is often drug or regimen
dependent (Incidence of CIA 65%). However,
several other anticancer therapies may also
be related to alopecia, such as radiation,
targeted therapies, immunotherapies, stem
cell transplant and endocrine agents.These can
also cause other disorders such as hirsutism,
hypertrichosis, textural and pigmentation
changes [2].

Alopecia is typically observed in almost
every patient undergoing photon radiotherapy
(traditional radiotherapy) or proton
radiotherapy and intensity and rate both
increase as the dose exceeds the threshold [2,5].

In this paper we will focus in particular
about chemotherapy induced alopecia and we
will summarise the latest updates regarding
clinical characteristics, risk factors, the
classification acording to severity, pathogenic
mechanisms and we close by discussing
therapeutic options used to treat this condition
focusing on scalp cooling mechanisms.

Clinical characteristics

1. Chemotherapy induced alopecia (CIA)
is defined as the total or incomplete hair
regrowth six months following therapy
completion in patients who received cytotoxic
chemotherapy, diffuse anagen effluvium like,
with predominance on areas of increased
friction (temporo-occipital and frontal areas). It
can be associated with alopecia of other body
areas like pubic, axillary, although the incidence
of persistent alopecia of other body areas is
unknown [2,6].

Chemotherapy induced alopecia it has
been most often reported in the case of cancer
survivors treated with taxanes (paclitaxel,
docitaxel) and cyclophosphamide, with a 30%
incidence at 36 months after chemotherapy
completion [2,7].

Multiple clinical features have been
described for CIA and the most common is
a non-scarring , diffuse alopecia (53% cases )
and a pattern similar to androgenetic alopecia
has been reported (46% cases) [8,9,10,].
Clinical features of hair disorders induced by
anticancer therapies vary depending on the
anticancer therapy given, its half-life,dose,rate




administrare, dacd este administratd singurd sau
in combinatie cu alte terapii anticancer [11].

Chimioterapiile citotoxice cu busulfan,
ciclofosfamidd, doxorubicind, paclitaxel,
vincristind, vinblastind, epirubicind determind o
alopecie severd, necicatriciala, in petice, anagen
difuz distrofic sau efluviu catagen pe zonele
de frictiune crescutd (zona temporo-occipitald
si frontald) si sunt printre tratamentele cu cele
mai severe si frecvente efecte adverse. De regula
recuperarea apare la 2—-6 luni dupd terminarea
chimioterapiei. Reversibilitatea alopeciei depinde
de gradul de afectare a celulelor stem a foliculului
de pér [2,6,11,12,13].

Parul pubian, axilar, al genelor si sprancenelor
pot fi afectate (recuperare mai rapidd decat in
alopecia scalpului). La tricoscopie sunt prezente
puncte negre, puncte galbene, puncte In semn
de exclamare, pot exista modificdri de culoare si
texturd de-a lungul firului de par [2,14].

Fluorouracilul, hidroxicarbamida, metotrexa-
tul induc alopecie mai putin frecvent si efectele
sunt in general moderate [2].

Cazuri de alopecie permanentd indusa
chimioterapic au fost descrise mai rar, in care
cresterea pdrului este afectatd sever sau nu
are loc, dar sunt in crestere ca si frecventa.
Ele sunt frecvent aso-ciate dozelor crescute
de chimioterapice inainte de transplantul de
maduva osoasa [2,17].

2. Alopecia indusd radioterapic (RIA)
reprezintd pierderea totald sau cresterea
incompletd dupa aproximativ 4-6 luni de la
terminarea radioterapiei. O placd de alopecie la
nivelul zonei radiotratate este de reguld observata
la 1-3 saptamani de la prima radiere. Cresterea
pdrului apare la un interval de 2—4 luni dupa
radioterapia gatului si capului [5,15,16].

Prezentarea clinicd a alopeciei induse
radioterapic include alopecia bine definitd si
atrofierea pielii de la nivelul zonei radiotratate si
este in general asimptomaticd [2,18].

Zonele occipitald, temporald, parietald de
la nivelul scalpului sunt in general zone focale
pentru radioterapie si pentru metastaze cerebrale.
Dermatita radica poate de asemenea sa insoteasca
alopecia.

Radioterapia determind alopecie necicatri-
ciald, cu forme geometrice, efluviu anagen difuz
in zona iradiatd. Poate coexista cu diferite grade
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of administration, whether it is administered
alone or in combination with other anticancer
therapies [11].

Cytotoxic chemotherapies with busulifan
,cyclophosphamide, doxorubicin, paclitaxel,
docetaxel, vincristine, epirubicin determine
a non scarring, patchy alopecia, or diffuse
dystrophic anagen or catagen effluvium with
predominance on areas of increased friction
(frontal and temporo-occipital areas). Usually
recover in 2-6 months after chemotherapy
completion.Reversibility of alopecia depends
on the degree of hair follicle stem-cell damage
[2,6,11,12,13].

Eyelash, eyebrow, axillary, and pubic hair
could be involved (recovery is generally more
rapid than scalp alopecia). At the trichoscopy
are present black dots, yellow dots, exclamation
mark hairs, and collar and thickness changes
along the hair may exist [2,14].

Fluorouracil, hydroxycarbamide, methotrex-
ate induce alopecia much less frequently and the
effects are generally mild [2].

Although rare, cases of permanent
chemotherapy-induced alopecia, in which
hair regrowth is severely retarded or does not
occur at all, are increasingly reported. This
outcome is frequently associated with high-dose
chemotherapy, typically before bone-marrow
transplantation [2,17].

2. Radiotherapy-induced alopecia (RIA)
is defined as the total or incomplete hair regrowth
six months following radiotherapy completion.
An alopecia patch confined to the area of
radiotherapy is usually observed 1 to 3 weeks
after the first irradiation. Hair regrowth occurs
within 2-4 months after radiotherapy to the head
and neck [5,15,16].

Clinical presentation of RIA includes well
defined alopecia and atrophic skin confined to the
area of radiotherapy, and is usually asymptomatic
[2,18].

Occipital, parietal and temporal scalp are
commonly focal sites of radiotherapy for brain
metastases. Radiation dermatitis may also
accompany the alopecia.

Radiotherapy determine a nonscarring,
geometric shapes alopecia, diffuse anagen
effluvium is usually seen in the irradiated area.
May coexist with different grades of radiation
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de dermatitd radica. La tricoscopie sunt prezente
puncte albe si galbene, vellus scurt, semn peripi-
lar, fire de pédr rupte [2,14].

Factorii de risc

Capacitatea chimioterapiei de a cauza
alopecie depinde de agentul cauzal, de modul
si de frecventa administrarii. Riscul difera
substantial intre agentii chimioterapici de la cei
care cauzeazd pierdere usoara la cei ce cauzeaza
pierdere severa.

Regimurile chimioterapice intravenoase,
intermitente si cu doze crescute sunt asociate
cu o incidentd crescutd a alopeciei complete,
iar cele cu administrare siptdmanala, orald si
cu doze scdzute se afla la polul opus (exemplu
Ciclofosfamida cu administrare intravenoasa
determind alopecie totald pe cand cea cu
administrare orald nu face acest lucru) [2,11].

Combinatiile de chimioterapice sunt mai
previzibile in a determina alopecie decat
administrarea unui singur chimioterapic.

Unii agenti chimioterapici pot determina
alopecie permanentd sau prelungitd Docetaxel la
doze de peste 75 mg/cura [2].

Alti factori concomitenti care pot maririscul de
alopecie indusa chimioterapic sunt metabolizarea
scdzutd a medicatiei, varsta Inaintatd, prezenta
alopeciei androgenetice, folosirea chimioterapiei
si in antecedente [2,11].

Clasificarea gradelor de alopecie

In literatura oncologic, alopecia este
clasificatd in functie de efectele adverse. Exista
mai multe clasificari (Scorul Dean, Criteriile
terminologiei comune pentru efecte adverse
CTCAE, clasificarea datd de Grupul Oncologic
Cooperativ de Est etc). Din toate aceste criterii
CTCAE este folosita pentru incidenta si
severitatea cazurilor [2,19,20,21,23]. Criteriile
terminologiei comune pentru efecte adverse (NCI
CTCAE), descriem doar gradele 1 si 2 pentru
alopecie:

Grad 1 - Pierdere a parului <50% sub normal
pentru acel individ, ce nu este vizibild de la
distantd, ci doar de la privirea mai atentd. O
schimbare a coafurii poate fi necesara pentru a
masca pierderea parului, dar nu necesita folosirea
unei peruci sau esarfe pentru a camufla pierderea.

dermatitis. At the trichoscopy are present yellow
and black dots, short villus hair, peripilar sign
and broken hair shafts [2,14].

Risk factors

The ability of chemotherapy to cause alopecia
depends on the causative agent, the way and the
frequency of administration.

The risk differs substantially between the
chemotherapy agents from those who cause
slight loss to those who cause severe loss.

Intravenous chemotherapy regimens,
intermitent and with high dose are associated
with increased incidence of complete alopecia
and those with weekly,oral and low doses
admin-istration are at the opposite pole (exemple
Intravenous Cyclophosphamide determine total
alopecia, while oral Cyclophosphamide doesn’t
do the same thing) [2,11].

The combination of chemotherapics are more
predictable in determining alopecia than single
administration of chemotherapy.

Some agents can determine permanent and
extended alopecia Docetaxel for more than 75
mg/therapy doses [2].

Other concomitant factors may increase the
risk of chemotherapy induced alopecia such as
slow metabolism of the medication, old age,the
presence of androgenetic alopecia, chemo-
therapy used before [2,11].

Severity grading of alopecia

In the oncology literature, alopecia is
graded following adverse effects.There are
many grading adverse effects instruments
(Dean scale, The Common Terminology
Criteria for Adverse Events CTCAE, the
Eastern Cooperative Oncology Group etc). Of
these grading instruments, the CTCAE it is
used for the severity and the incidence of the
cases [2,19,20,21,23]. Cancer Institute Common
Terminology Criteria for Adverse Events (NCI
CTCAE), we will describe only the grades 1 and
2 for alopecia:

Grade 1 - Hair loss of <50% of normal for that
individual that is not obvious from a distance
but only on close inspection; a different hairstyle
may be required to cover the hair loss but it does
not require a wig or hairpiece to camouflage.
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Grad 2 - Pierdere a parului >50% din normalul
pentru acel individ ce este usor vizibild pentru
toti ceilalti din jur, o peruca sau o esarfa sunt
necesare pentru camuflare. Pierderea parului are
impact psihologic.

O clasificare mai detaliatad folositd pentru a
evalua eficacitatea strategiilor de preventie este
Scorul Dean:

Grad 0 - fard pierdere a parului

Grad 1 - <25% paér pierdut

Grad 2 - <25% si >50% par pierdut

Grad 3 - <50% si >75% par pierdut

Grad 4 - >75% pér pierdut [2,19,20,21,23].

Mecanismele patologice

Mecanismele patogene ale alopeciei induse
prin tratament anticancerigen pot varia in functie
de terapia cauzald. Foliculii de par sunt compusi
dintr-o serie de straturi de keratinocite concen-
trice si functioneaza pentru a produce un fir de
pér central. Foliculul de par matur se poate divide
intr-o portiune superioard (fara ciclu de crestere)
si una inferioara (care este intr-o continud remo-
delare in timpul ciclului firului de par) [13,14].

Pe parcursul vietii fiecare fir de par va trece
prin cicluri continue de involutie si regenerare.

Ciclul firului de par poate fi impartit in 3 faze:
1. anagen (de crestere), 2. catagen (de involutie),
3. telogen (de pauzad) [24].

Chimioterapia citotoxicd atacd in mod rapid
celulele matricei firului de pdr. Aceasta determina
pierderea parului prin 2 mecanisme: 1. Daca pro-
liferarea keratinocitelor matricei foliculului de
pér este inhibata sever, firul de pdr se separd la
bulb, proces numit efluviu anagen. Depinzand de
gradul de toxicitate asupra keratinocitelor matri-
cei, de agentii cauzali si de numarul de cure de
chimioterapie cu toxicitate redusd, va determina
un efluviu anagen distrofic determinand o alope-
cie mai putin severd, dar cu o intarziere a cresterii
parului. La polul opus, chimioterapia cu toxici-
tate crescutd determind alopecie mai severa, dar
cresterea mai rapidd a parului ulterior. 2. Subtierea
firului de par are loc in faza de efect maximal al
chimioterapiei si ca rezultat firul de par se poate
rupe la nivelul orificiului folicular [13,14,24].

In urma chimioterapiei ciclul de crestere
normald a parului este afectat si duce la 2 cdi
distincte: 1. anagen distrofic sau 2. catagen
distrofic.
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Grade 2 - hair loss > 50% normal for that
individual that is readily apparent for others;
a wig or hair piece is necessary if the patient
desires to completely camouflage the hair loss;
associated with psychological impact.

A more detailed classification used
to evaluate the efficacy of strategies it is
Dean scale:

Grade 0 - no hair loss

Grade 1 - <25% hair loss

Grade 2 - >25% and < 50% hair loss

Grade 3 - >50% and <75% hair loss

Grade 4 - >75% hair loss [2,19,20,21,23].

Pathogenic mechanisms

The pathogenic mechanisms of anticancer
therapy-induced alopecia varies depending on
casual therapy.The hair follicles are composed
of a series of layers of concentric keratinocytes
and they function to produce one central hair
shaft. The mature hair follicle can be divided
into an upper section (no growth cycle) and a
lower section (which is continuously remodeling
during the hair cycle) [13,14].

Throughout life, each hair follicle undergoes
continuous cycles of involution and regeneration.

The hair cycle can be divided into 3 phases:
1. anagen (growth), 2. catagen (involution),
3. telogen (rest) [24].

Cytotoxic chemotherapy rapidly attacks
the hair matrix cells. This causes hair loss
through two mechanisms: 1. If proliferation of
keratinocytes in the hair follicle matrix is severely
inhibited, the hair separates into the bulb, a
process called anagen effluvium. Depending on
the severity of toxicity to the keratinocytes of the
matrix, the causative agents and the number of
chemotherapy treatments with reduced toxicity
will cause a dystrophic anagen effluvium leading
to a less severe alopecia, but with a delayed
hair growth. At the opposite side, high toxicity
chemotherapy causes more severe alopecia, but
faster hair growth. 2. Hair thinning occurs in the
maximum effect phase of chemotherapy and as a
result the hair may break at his follicular orifice
[13,14,24].

Following chemotherapy the normal hair
growth cycle is affected and leads to 2 distinct
pathways: 1. dystrophic anagen or 2. dystrophic
catagen.
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Cand expunerea are loc la chimioterapice mai
putin agresive, foliculul de par suferd un anagen
distrofic, prin care in cele din urméa producerea
firului de par este intreruptd adeseori cu tulburari
de pigmentare si cu o structurd a firului de par
alteratd. Aceasta duce in cele din urma la produ-
cerea unui fir de par subtire si o recuperare lentd
atdta timp cat foliculul de péar se afld in aceastd
faza anagena distroficad chiar si dupa terminarea
tratamentului. Doar in completarea catagend si
telogend, la debutul unei noi faze anagene, incepe
sd se reia cresterea noului par, sdndtos, complet
pigmentat (recuperare secundara).

Cand expunerea la chimioterapice este
agresiva, foliculul de par intrd in catagen distrofic
in care regresia este rapidd si mai putin bine
controlatd ducand la cddere masivd de par si
pierderea acestuia. Recuperarea este mai rapidad in
aceastd formd de pierdere a parului [13,14,25,26].

Cu toate acestea, cauza alopeciei persistente
sau permanente in cadrul supravietuitorilor
cu cancer nu a fost incd identificati, daunele
ireversibile asupra foliculului epitelial al celulelor
stem (eHFSC) in regiunea bulbului de par pare ca
ar juca un rol crucial.

Comparativ cu rezultatele lor diferentiate
in matricea parului, eHFSC la nivelul bulbului
are o ratd de proliferare mai mica si de reguld
este mai putin senzitivd la chimioterapie, dar cu
sensibilitate crescutd la radiatii ionizante.

In plus, terapiile anticancer asociate
cu alopecie indusa de cdtre ele depdsesc
chimiorezistentd relativda a eHFSC (un mecanism
incd neelucidat), si prin urmare epuizeaza
depozitul eHFSC care este necesara in mod
vital regenerdrii foliculului de par in timpul
urmdtorului ciclu al parului [13,14,27,28].

Tricoscopia

Tricoscopia s-a dovedit a fi o metodd utild
de diagnosticare a alopeciei printr-o analiza
non-ivaziva a firului de par. Pacientii au fost
examinati inainte, In timpul si dupd tratamentul
chimioterapic. La 3 sdptdmani dupd tratament
70-100% din foliculii de par sunt in anagen
distrofic fiind observate puncte negre, semne
de exclamatie,fire de par rupte si Pohl-Pinkus
[14,29,30].

Au fost observate urmaétoarele: constrictie
Pohl-Pinkus (tipar de subtiere in val), semne

When the exposure takes place to less
aggressive chemotherapies, the hair follicle
suffers from a dystrophic anagen, whereby
eventually hair production is often interrupted by
pigmentation disorders and altered hair structure.
This eventually results in the production of a
thin hair and a slow recovery as long as the
hair follicle is in this dystrophic anagen phase
even after the treatment is completed. Only in
completing the catagen and telogen, at the onset
of a new anagen phase, the growth of the new hair
begins to resume, healthy, completely pigmented
(secondary recovery).

When the exposure to chemotherapies
is aggressive, the hair follicle enters in the
dystrophic catagen, where regression is rapid
and less well controlled, resulting in massive hair
loss and then the complete loss of it. Recovery is
faster in this form of hair loss [13,14,25,26].

Although the case of permanent or persistent
alopecia in cancer survivors has not been
identified, irreversible damage to epithelial hair
follicle stem cells (eHFSC) in the bulge region
of the hair follicle are thought to play a crucial
role.

Compared with their differentiated progeny
in the hair matrix, eHFSC in the bulge have a low
proliferation rate and are generally less sensitive
to chemotherapy, but highly sensitive to ionising
radi-ation.

Additionally, anticancer therapies associated
with chemotherapy induced alopecia overcome
the relative chemoresistence of eHFSC (for yet
not understood mechanism), and thus deplete
the eHFSC pool that is vitally required for
hair follicle regeneration during the next cycle
[13,14,27,28].

Trichoscopy

Tricoscopy has proven to be a useful method
of diagnosing alopecia through a non-invasive
analysis of the hair. Patients were examined
before, during and after chemotherapy. At 3
weeks after treatment, 70-100% of the hair
follicles are in dystrophic anagen, with black
dots, exclamation marks, broken hair and Pohl-
Pinkus [14,29,30].

The following were observed: Pohl-Pinkus
constriction (pattern of thinning in wave),
exclamation marks and black dots, yellow
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de exclamatie si puncte negre, puncte galbene,
fire de pdr circulare, depigmentdri ale firului,
exceptdnd baza unde existd proces de recuperare a
melanocitelor ce au determinat repigmentare [14].

Pohl-Pinkus sunt constrictii ale firului de par
ce au loc intr-un tipar in val datoritd modalitatii
ciclice ale regimurilor chimioterapice.

Cand chimioterapia este administratd,
celulele matricei firului de pdr sunt afectate,
oprind proliferarea si determindnd subtierea
firului de pér.

La sistarea chimioterapiei, producerea firelor
de par incepe inainte de preventia ce are loc
printr-o curd noud de chimioterapie. Aceasta
produce un fir de par cu o serie de constrictie
[29,30,31,32,33].

Un rdspuns mai sever la tratament ar fi
semnele de exclamatie spre deosebire de firele
de pdr rupte care sunt un semn comun al
afectdrii chimioterapice (rezultat direct a Incetarii
proliferdrii matricei urmatd de intrare in telogen
prematurd).

Punctele negre sunt cea mai severa
manifestare a sistarii proliferdrii cu rupere totala
a firului de par si cu fire circulare (care apar in
cure prelungite de chimioterapice) [4,29,30].

Calitatea vietii la pacientii oncologici cu
alopecie:

Alopecia indusd de chimioterapie este una
dintre cele mai deranjante si vizibile efecte adverse
si a fost citatd ca fiind cel mai deranjant efect advers
anticipat in cazul a mai mult de 58% a pacientilor
cu cancer de san dupd chimioterapie [2,35-37].

Alopecia genelor si a sprancenelor a determinat
un efect psihologic negativ in cazul pacientilor cu
cancer la san care au fost tratati cu chimioterapie
bazatd pe taxani.

Impactul asupra calitatii vietii modificarilor
culorii parului si a texturii, hirsutism, hipertricoza
in cazul pacientilor cu cancer nu au fost raportate.

Calitatea vietii o poate afecta, de asemenea
si cresterea pdrului facial nedorit relationate cu
tratamentul.

Pierderea parului datoratd chimioterapiei este
de regula complet reversibild. Foliculul de par isi
reia ciclul normal in cateva sdptamani dupa sistarea
tratamentului si cresterea parului devine vizibild in
3 pand la 6 luni [2,34-40].

Parul crescut are caracteristici diferite fatd de
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dots, circular hairs, depigmentations of the
thread, except the base where there is a process
of recovery of the melanocytes that caused
repigmetation [14].

Pohl-Pinkus are constriction of the hair shaft
that occur in a wave-like pattern due to the cyclic
nature of chemoterapeutic regimens.

When chemotherapy is administered,
hair matrix cells are damaged, shutting off
proliferation and causing thinning of the hair
shaft.

On cessation of chemotherapy, hair shaft
production resumes before being prevented
once more during the next round of therapy
[29,30,31,32,33].

A more severe response to treatment would
be exclamation marks as opposed to broken hairs
which are a common sign of chemotherapeutic
impairment (a direct result of cessation of matrix
proliferation followed by premature telogen
entry).

The black dots are the most severe
manifestation of the cessation of proliferation
with total break-age of the hair and with circular
threads (which appear in prolonged treatments
with chemotherapics) [4,29,30].

Quality of life in oncology patients with
alopecia:

Chemotherapy-induced alopecia is one of
the most disturbing and visible side effects and
has been cited as the most disturbing anticipated
adverse effect in more than 58% of breast cancer
patients after chemotherapy [2,35-37].

The alopecia of the eyelashes and the
eyebrows caused a negative psychological effect
in the patients with breast cancer who were
treated with taxane-based chemotherapy.

The impact on quality of life of hair color
and texture changes, hirsutism, hypertrichosis in
cancer patients were not reported.

The quality of life can also affect unwanted
facial hair growth related to the treatment.

Hair loss due to chemotherapy is usually
completely reversible. The hair follicle resumes
its normal cycle within a few weeks after
stopping treatment and hair growth becomes
visible between 3 to 6 months [2,34-40].

Hair growth has different characteristics than
the previous one, 65% observed the growth of
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cel de dinainte, 65% au observat cresterea unui
pdr mai ondulat, mai gri si drept datorat cel mai
probabil efectelor diferite ale chimioterapicelor
asupra melanocitelor firelor de par si se rezolva cu
timpul [2].

Alopecia permanentd urmatd chimioterapiei
este neobisnuitd; majoritatea cazurilor au urmat
chimioterpie in doze crescute (Busuldan si Ciclo-
fosfamida, Thiotepa) sau transplant de celule stem
hematopoietice [2].

Management

Preventia tulburdrilor de pdr persistente sau
permanente este cheia in diminuarea acestor
consecinte nedorite in cazul pacientilor cu cancer.
Récirea scalpului a devenit cea mai utilizatd metoda
pentru a preveni alopecia indusd chimioterapic
determinand un grad de preventie 2 (mai mult de
50% alopecie) la 51-67% dintre pacienti [44,45].

Principalele obiective in contracararea
acestei alopecii induse de tratament in cazul
supravietuitorilor de cancer este de a stopa sau de a
reduce cdderea pdrului si de a stimula cresterea lui.

Durata terapiei ar trebui ghidatd de raspunsul
clinic si de analizele de laborator pentru a exclude
alte cauze ale alopeciei cum ar fi problemele
tiroidiene sau deficientele de vitamine sau minerale.

Terapie topicd cu minoxidil 2% sau 5% aratat
ca ar stabiliza sau Imbunatatii cazurile de alopecie
post chimioterapie [45,46].

Mecanismele de racire a scalpului

Proceduri aditionale noninvazive pot fi de
asemenea folositoare in prevenirea distrugerii
parului de catre chimioterpie.

Capacitatea castilor de rdcire a scalpului
pentru a reduce sau preveni cdderea pdrului
datoratd chimioterapiei este bine stabilita, desi
mecanismul nu este complet elucidat.

Racirea determind vasoconstrictie si reduce
fluxul sanguin la nivelul scalpului prin care
reduce absorbtia medicatiei la nivelul foliculului
pilos si implicit In keratinocitele matricei firului
de par [20,47 48].

Pe de alta parte tratamentul topic cu minoxidil
5% administrat zilnic in cazul supravietuitoarelor
de cancer la san cu terapie endocrind a observat o
imbunatatire moderata sau semnificativa in 80%
cazuri [2,47,48].

wavier, gray and straight hair most likely due
to the different effects of chemotherapy on hair
melanocytes and resolves with time [2].

Permanent alopecia followed by
chemotherapy is unusual; most cases followed
high-dose chemotherapy (Busuldan and
Cyclophosphamide, Thiotepa) or hematopoietic
stem cell transplantation [2].

Management

Preventing persistent or permanent
hair disorders is the key in decreasing these
undesirable consequences for cancer patients.

Scalp cooling has become the most widely
used method to prevent chemotherapy-induced
alopecia, resulting in a degree of prevention 2
(more than 50% alopecia) in 51-67% of patients
[44,45].

The main goals in counteracting this
treatment-induced alopecia in cancer survivors
is to stop or reduce hair loss and stimulate its
growth.

The duration of therapy should be guided
by clinical response and laboratory testing to
exclude other causes of alopecia such as thyroid
problems or vitamin or mineral deficiencies.

Topical therapy with minoxidil 2% or 5%
has shown to stabilize or improve the cases of
alopecia after chemotherapy [45,46].

Scalp cooling systems

Additional non-invasive procedures can also
be helpful in preventing the destruction of hair
by chemotherapy.

The ability of the scalp cooling cap to reduce
or prevent hair loss due to chemotherapy is
well established, although the mechanism is not
completely elucidated.

Cooling causes vasoconstriction and reduces
blood flow to the scalp whereby it reduces the
absorption of the medication in the hair follicle
and implicitly in keratinocytes of the hair ma-trix
[20,47,48].

On the other hand, topical treatment with
5% minoxidil given daily given to survivors of
breast cancer with endocrine therapy has seen
a moderate or significant improvement in 80%
cases [2,47,48].

204



Concluzii

In ciuda prevalentei si impactului psihosocial
a tulburdrilor de par induse de terapia
anticancerigend, cercetarea in ceea ce priveste
prezentarea lor clinicd, patologia si strategiile de
management nu a primit atentia cuvenita.

Optiunile terapeutice raman limitate ca
numdr si eficientd, iar cercetdrile suplimentare
sunt necesare in vederea determinarii abordarilor
terapeutice si preventive pentru diverse tulburari
de la nivelul parului observate la o populatie care
este In crestere si anume cea a supravietuitorilor
de cancer [2].

Ar trebui facute eforturi si pe viitor pentru a
intelege mecanismul alterdrii foliculului de par
si pentru a identifica strategii folositoare pentru
preventia si tratamentul alopeciei permanente si
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Conclusions

Despite the prevalence and psychosocial
impact of hair disorders induced by anti-cancer
therapy, research into their clinical presentation,
pathology and management strategies has not
received due attention.

The therapeutic options remain limited in
number and efficiency, and further research
is needed to determine the therapeutic and
preventive approaches for various hair disorders
seen in a growing population, such as cancer
survivors population [2].

Further efforts should be made to understand
the mechanism of hair follicle alteration and to
identify effective strategies for the prevention ant
treatment of permanent or persistent alopecia in
cancer survivors.[2]

persistente la supravietuitorii de cancer [2].
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