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Rezumat

Cheloizii sunt tumori fibrotice ale dermului care apar
in procesul de vindecare al unei pligi. Predispozitia spre
aparitie este regasitd preponderent in populatiile Africane,
Asiatice si Hispanice.

Desi s-au speculat mai multe ipoteze privind aparitia
si dezvoltarea lor (alterdri la nivel genetic, imunologic,
turnover-ul colagenului si factorilor de crestere) patogeneza
este incd necunoscutd, iar o terapie eficientd este departe de
a fi stabilitd.
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Summary

Keloids are fibrotic tumors of the dermis that form
during a protracted wound-healing process. The
predisposition to form keloids is found predominantly in
people of African, Asian, and Hispanic descent.

Although many hypothesis regarding the keloid
formation have been speculated (alteration in genetic,
immunologic, collagen turnover and growth factors) the
pathology is still unknown and an efficient therapy is far
from being established.
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Cheloizii sunt tumori fibrotice ale dermului
care apar in procesul de vindecare a unei plagi.
Predispozitia spre aparitie este regdsitd pre-
ponderent in populatiile Africane, Asiatice si
Hispanice.[1]

Primele citatii 1In literaturd apar in era
piramidelor (Egiptul antic), urmand ca in anul
1806, Alibert sa atribuie termenul de “cheloid” de
la cuvantul grecesc “cleste de crab”. [2] Primul
“review” In care se regdsesc caracteristicile clinice
si tratamentul cheloizilor a aparut in 1961,
Cosman si colab. [3], Mancini si Quaife [4] si mai
tarziu Peacock si colab. au evidentiat diferentele
clinice dintre cicatricile hipertrofice si cele
cheloide. [5]

Desi impactul asupra calitdtii vietii pacien-
tului este foarte mare, aceste afectiuni sunt

Keloids are fibrotic tumors of the dermis that
form during a protracted wound-healing process.
The predisposition to form keloids is found
predominantly in people of African, Asian, and
Hispanic descent. [1]

The first written description of keloids was
attributed to the pyramid age in ancient Egypt,
then in 1806, Alibert coined the term “cheloid”
from the Greek word “crab claw”. [2] The first
systematic review on presentation, characte-
ristics, and treatment of keloids was published in
1961 by Cosman et al. [3], Mancini and Quaife[4]
and later Peacock et al., pointed out the clinical
difference between keloids and hypertrophic
scars.[5]

Although this disorder of wound healing
significantly impairs the quality of life, it is
understudied relative to other chronic skin
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studiate insuficient in raport cu alte boli cronice
de piele. [6] Patogeneza este incd necunoscutd, (s-
au speculat mai multe ipoteze privind aparitia si
dezvoltarea lor), iar tratamentul este 1inca
nesatisfacator, la fel ca si in cazul altor boli
fibrotice. [1]

Ipoteza turnover-ului colagenului

Cantitatea de colagen de la nivelul cheloizilor
este crescutd in comparatie cu tesutul si
cicatricile normale. Prin intermediul microscopiei
optice si polarizate s-a demonstrat dezorga-
nizarea colagenului, cu muguri ingrosati si mult
mai “ondulati”, cu formarea unitdtii micro-
structurale: nodulul de colagen. Raportul dintre
tipul I si tipul I1II este mult crescut atat la nivel pre
cat si posttranscriptional.

Colagenul este produs in special de fibro-
blasti dar si de celulele endoteliale; se pare ca la
nivelul cheloizilor se genereazd in mod automat,
datorita scaderii pragului de intrare in faza S. [7]

Colagenul este degradat de colagenaze,
produse de fibroblasti si de celulele inflamatorii,
astfel Incat enzimele, care inhibd sau degradeaza
colagenazele intervin in procesul de reglare al
sintezei colagenului. S-a observat atat in vivo, cat
si in vitro cd existd o crestere a enzimelor inhi-
bitoare a colagenazelor (o-globuline si inhibitorul
plasminogenului activatl). [8]

Astfel iradierea sau injectarea de cortico-
steroizi se pare cd scad inhibitorii colagenazelor
si cresc apoptoza fibroblastilor, ducand la
normalizarea retelei de colagen. [7]

Ipoteza tensiunilor mecanice

Studiile in vitro si in vivo au sugerat ca
intinderea si tensiunile mecanice duc la cresterea
sintezei de colagen, dicteaza arhitectura si
orientarea fibrelor, afectand astfel remodelarea
dermica.

Se stie cd orientarea colagenului este
perpendiculard pe contractia musculard, astfel
inciziile efectuate perpendicular pe fibrele
muscular ar trebui teoretic sa se vindece normal.
Citatii anectodice au ardtat cd inciziile paralele
cu liniile de tensiune rar formeazi cicatrici
anormale, In comparatie cu cele situate la nivelul
articulatiilor. Varstnicii rareori dezvoltd cheloizi,
pielea lor fiind teoretic lipsitd de tensiuni.
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disorders.[6] The key alteration responsible for
the pathological process has not been identified,
(many theories about their grow and appearance
has been speculated) and, as for other fibrotic
disorders, there is no satisfactory treatment.[1]

Keloid formation has been ascribed to
aberrant collagen turnover, altered mechanics,
genetics, immune dysfunction, sebum reaction
and altered growth factor regulation.

Collagen turnover hypothesis

Collagen content in keloids is elevated
compared with normal tissue and scar. Light and
electron microscopic studies demonstrate that
collagen in keloids is disorganized compared
with normal skin, collagen bundles are thicker
and more wavy, with “collagen nodules”, the
hallmark at the microstructure level. The ratio of
type I to type III collagen is increased
significantly in keloids compared with normal
skin or scar, and the difference results from
control at both the pretranscriptional and
posttranscriptional level. Collagen is produced
mainly by fibroblasts and also by endothelial
cells; it seems that in keloids it is generated in an
autonomous fashion, because of a lower
threshold to enter S phase.[7]

Collagen is degraded by collagenase produced
in fibroblast and in inflammatory cells, and so the
enzymes that inhibit or degrade collagenase exert an
additional level of collagen regulation. Concen-
trations of collagenase inhibitors (o-globulins and
plasminogen activator inhibitor-1) are consistently
elevated in both vitro and vivo keloid samples.[8]

So, irradiation or steroid injection seems to
decrease collagenase inhibitors and to increase
apoptosis of fibroblast, leading to normalization
of net collagen levels.[7]

Mechanical tension hypothesis

In vitro and in vivo studies have suggested
that stretch and tension not only promote
collagen production but also dictate collagen
architecture and orientation and affect dermal
remodeling. It is known that collagen is oriented
perpendicular to the muscle contraction;
therefore, incisions perpendicular to the muscle
fibers theoretically heal natural. Anectodal
evidence suggests that incisions created parallel
to skin tension lines rarely form abnormal scars,
whereas those placed at sites of joint motion




Formarea cicatricilor cheloide poate fi
diminuata prin folosirea suturilor subcutane
resorbabile, fatd de sutura intrerupta neresor-
babila. Existd si pdreri Impartite referitoare la
rolul tensiunilor in formarea anumitor cheloizi,
datoritd localizarii (lobul urechii versus toracele
anterior). [9]

Cu toate acestea , desi tensiunile pot juca un
rol in prezentarea clinica finald a cicatricei , se
pare ca au un rol mult mai important in aparitia
cicatricilor hipertrofice. Studiile viitoare sper sa
aducd informatii mai complexe ipotezei actuale
decét aceastd paradigma bi-dimensionala.

Alterarea genetica a raspunsului imun

Studiile au demonstrat asocierea cu grupa de
sange tip A si cu prezenta antigenului leucocitar
uman B14, 21, BW35, DR5 si DQW3. Deasemenea
pacientii care dezvolta cheloizi au o incidenta
crescutd a diatezei alergice si cantitati crescute de
IgE seric.

Formarea cheloizilor poate fi consideratd o
boald autoimund de tesut conjunctiv, in care
existd Ac circulanti antifibroblast, care se leagd de
fibroblasti si stimuleazd proliferarea si pro-
ducerea de colagen, similar cu Ac antiroidita din
tiroidita Hashimoto. [10] Existd asocieri cu boli
genetice: sdr. Rubinstein-Taybi, sdr. Ehlers-
Danlos, scleroderrmie, pahidermoperiostoza,
osteopoichiloza. [11-13]

Se pare cd pacientii care dezvolta cheloizi,
mostenesc un sistem imun mediat celular
hiperactiv. Cresterea cheloizilor prezinta o faza
lenta, urmatd de o a doua faza de crestere rapida,
care denotd o reactie imuna locala. [14]

Astfel, suturile cu fire monofilament produc
cicatrici anormale mai putine decat cele cu
filament multiplu. inflamatie locald mai micd[15]

Ipoteza referitoare la reactia fata de
sebum

Injuria dermicd expune unitatea pilosebacee
la fluxul sangvin, astfel incat la pacientii care
prezintd un rdspuns limfocitar T la sebum se
poate porni cascada unui rdspuns imun mediat
celular. Eliberarea de citokine, in particular ILs si
TGF-B, stimuleazd chemotactismul celulelor
mastocitare si producerea de colagen de catre
fibroblasti; cresterea cheloidului duce in periferie
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frequently do. Furthermore, abnormal scarring
rarely develops in elderly patients, whose skin
has poor tension.

Keloid scar formation can be minimized
through the use of absorbable subcuticular suture
closure instead of interrupted nonabsorbable
suturing, thereby limiting suture trauma to the skin.

There is a disagreement regarding whether sites
of frequent keloid formation, such as the earlobe
and the chest wall, are under tension or not.[9]

Indeed, although stretch and tension are
important determinants of final scar appearance, they
may play a more dominant role in the pathogenesis of
hypertrophic scar. I hope that future research may
reveal more complexity to this hypothesis than the
current two-dimensional paradigm.

Genetic immune dysfunction

Studies suggested association of group A
blood type and human leukocyte antigen B14, 21,
BW35, DR5 and DQW3. Patients who develop
keloids have a disproportionately high incidence
of allergic diathesis and elevated levels of serum
immunoglobulin E.

Keloid formation could be considered an
autoimmune connective disuse disease, in which
circulating non-complement-fixing antifibroblast
antibodies could bind to fibroblasts and stimulate
proliferation and collagen production, similar to
antithyroid antibodies in Hashimoto’s thy-
roiditis. [10] There has been found association
with a number of other genetic connective tissue
disorders, including: Rubinstein-Taybi syn-
drome, Ehlers-Danlos syndrome, osteopoikilosis,
scleroderma and pachydermoperiostosis. [11-13]

Clinical evidence also suggests that patients
who develop keloids have an inherently hyper-
sensitive cell-mediated immune system. The growth
of kelods, characterized by a slow initial phase
followed by rapid secondary growth, suggests the
occurrence of a local immune reaction.[14]

So, use of monofilament suture material in
closure of surgical incision results in fewer
abnormal scars compared with multifilament
suture less local inflammation.[15]

Sebum reaction hypothesis

Dermal injury exposes the pilosebaceous unit
to systemic circulation, and in individuals who
retain T lymphocytes sensitive to sebum, a cell-
mediated immune response is initiated. Release
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la descoperirea unor noi unitdti pilosebacee si
astfel procesul se autopropagd. [16]

Cheloizii apar In zone cu o concentratie
mare de glande sebacee: umdr, torace anterior si
zona pubiand si rar apar in zone unde glandele
lipsesc: palme si tdlpi. Aceastd ipotezd poate
explica de ce un individ cu 2 incizii asemdndtoare
poate dezvolta decat un cheloid si de ce doar
oamenii dintre mamifere (singurii cu glande
sebacee adevarate) dezvolta chelozi.

Succesul terapeutic al iradierii si injectdrii
locale cu corticosteroizi, primul prin reducerea
secretiei de sebum, al doilea prin inhibarea
activitatii locale limfocitare sustin aceasta teorie.
Au existat speculatii conform carora ablatia
unitdtilor pilosebacee din zona interesatd,
inaintea efectudrii exciziei chirurgicale, ar oferi
profilaxie impotriva recidivelor.[17]

Alterarea factorilor de crestere

Cresterea excesiva a cheloizilor s-a pus pe
baza unei activitdti exagerate a factorilor de
crestere( TGF-B si PDGF), combinata cu alteréri la
nivelul matricei extracelulare (fibronectina,
acidul hialuronic si biglicanul).

S-a observat o crestere excesiva a nivelului
TGF- si a receptorilor pentru PDGF la nivelul
cheloizilor. In mod normal componentii matricei
extracelulare ar trebui sd regleze factorii de
crestere. Se pare cd existd niveluri crescute de
fibronectind si alti proteoglicani si scazute de
acid hialuronic (raport total inversat pentru
realizarea unei remodelari normale). [18]

Exista 3 concepte care ar incerca sd explice
aceste anormalitati:

e (dile de proliferare care sunt active in
viata fetald si inactive la adult ar putea fi
reactivate la nivelul cheloizilor (atat
fibroblastul fetal, cat si cel de la nivelul
cheloizilor pot supravietui in vitro pe un
mediu sdrac in ser) [19]

e Hipoxia ar putea fi un trigger pentru
eliberarea de factori de crestere ai
angiogenezei, care duc la proliferare
endoteliald, 1inadrzierea maturdrii si
cresterea producerii de colagen. (ocluzia
lumenelor microvasului datorita cresterii
excesive)[20]
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of cytokines, in particular interleukins and
TGF-B, stimulates mast cell chemotaxis and
fibroblast production of collagen; as the keloid
expands, further pilosebaceaous unit are
disrupted on the advancing border, and the
process keeps on going. [16]

Keloids preferentially occur on anatomical
sites with high concentrations of sebaceous
glands, as the shoulder, chest wall and pubic
area, and rarely occur on sites lacking sebaceous
glands, as palm and sole. This hypothesis
explains why an individual with two otherwise
identical incision could develop only one keloid,
and also why only human ( the only mammals
with true sebaceous glands) are affected by
keloidal scars.

The success of radiation therapy and steroids
in the treatment of keloids, the former reducing
sebum production and the latter inhibiting the
local lymphocyte activity, support this theory. It
has been speculated that ablation of the
pilosebaceous unit before elective surgical
excision may provide prophylaxis against the
ulterior formation of keloid. [17]

Altered growth factor milieu

The exuberant scar tissue found in keloids
has been attributed to augmented growth factor
activity (TGF-B and PDGF), combined with
alterations in extracellular matrix (fibronectin,
hyaluronic acid, biglycan).

Keloids fibroblast have elevated levels of
TGF-B and increased levels of PDGF receptors.
Normally, the components of the extracellular
matrix regulate growth factor activity, but in
keloids they are abnormal, with elevated levels of
fibronectin and proteoglycans and decreased
levels of hyaluronic acid.(an improper rate for a
normal scar).[18]

Three concepts try to explain why the
environment is altered:

e DProliferative pathways active in fetal cells
and disabled in the adult possibly
reemerge in keloid. (fetal and keloid tissue
can survive and proliferate in vitro in a
reduced serum environment)[19]

e Hypoxia could be a trigger in the release
of angiogenic growth factors, spurring
endothelial proliferation, delayed wound
maturation and increased collagen




e Interactiunea epiteliu-mezenchim poate
juca un rol important, avand in vedere ca
studiile pe culturi de fibroblasti au aratat
capacitatea keratinocitelor din cheloizi sa
induca diateza cheloidiand la nivelul
fibroblastilor normali.

Studii recente au adus lamuriri privind
mecanismul intracelular profibrotic al TGF-B,
rolul fiind atribuit lui Smad2,0 proteind aparti-
nand familiei Smad, care transmite informatia de
la nivelul membranei celulare cdtre nucleu. [21]
Noile cercetari se indreaptd spre incercarea de a
intrerupe calea de semnalizare a lui TGF-8 prin
inocularea de ARN sintetic, care ar inhiba functia
proteinei Smad?2.

Concluzii

Datele de mai sus, argumenteazd pentru
existenta unui factor trigger care apare in
procesul de vindecare al unei plagi si care
determind o expresie anormald a genelor, la
indivizi susceptibili genetic. Mai multe celule ar fi
implicate in procesul de fibroza: keratinocitele,
celulele Langerhans, celulele mastocitare si
limfocitele T, pe langa fibroblast. Astfel indiferent
dacd expresia anormald a genelor s-ar datora
fibroblastului sau altei celule, se pare ca
rezultatul este formarea unei subpopulatii de
fibroblasti distincte epigenetic de cea din pielea
normald.

Noile abordari terapeutice ar trebui sa vizeze
aceasta subpopulatie, cu noile caracteristici care
rdman a fi elucidate.
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production. (caused by endothelial over-
growth partially to fully occluding the
lumens of the microvessel) [20]

e Epithelial-mesenchymal interaction likely
play a fundamental role , as studies using
keratinocyte-fibroblast in vitro coculture
systems have revealed that keloid
keratinocytes can induce the keloid
diathesis in normal fibroblast.

Recent studies have shed light on the
intracellular signaling mechanisms for TGF-f
profibrotic responses, the key factor is Smad2 a
protein from Smads family, that convey
information from the cell membrane into the
nucleus.[21]. Trying to dysregulate TGF-f signal,
loss of Smad2 function by synthetic RNA is a new
field of research.

Conclusion

All this date suggest that an environmental
factor present during wound healing triggers
abnormal gene expression in genetically
susceptible individuals. Beside fibroblast, it
seems that other cells may be implicated in skin
fibrosis: keratinocytes, Langerhans cells, mast
cells and T cells. Thus, differences in gene
expression in keloid fibroblast may be due to
either expression of the abnormal genes by
fibroblast themselves, or by another cell type,
causing selection of an epigenetically distinct
subpopulation of fibroblasts in normal skin.

The new therapeutic approach it should
trigger that subpopulation of fibroblast, which
characteristics should be elucidated in the future
research.
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