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Summary

After the first description of the phenomenon of
epidermal perforation, by Kyrle, in 1916, 4 classic entities
of perforating diseases have been identified: elastosis
perforans serpiginosa, Kyrle disease, perforating foliculitis
and reactive perforating colagenosis. Their association with
diabetes mellitus was not proved to be statistically
significant. A new category of perforating diseases has been
accepted since then, the aquired ones, in association with
chronic renal disease, secondary or not to diabetes. Many
etiopathogenetic hipothesis have been formulated, as to the
mechanism of transepidermal elimination, based on
histological and imunohistochemical studies, revealing a
high dynamism of dermal-epidermal interaction.

Key words: classic and aquired perforating
dermatoses, transepithelial elimination mechanism,
ethiopatogenetic hypothesis, imunohistochemical studies.

Rezumat

Dupã descrierea iniþialã, de cãtre Kyrle, în 1916, a
fenomenului de perforaþie epidermicã, au fost identificate 4
entitãþi „clasice“ de boli perforante: elastosis perforans
serpiginosa, boala Kyrle, foliculita perforantã ºi colagenoza
perforantã, a cãror asociere cu diabetul zaharat nu a fost
demonstratã a fi semnificativã statistic. Ulterior, a fost
acceptatã o nouã categorie de boli perforante, cele dobândite,
în contextul bolii renale cronice, asociate sau nu diabetului
zaharat. În privinþa mecanismului de eliminare
transepidermicã s-au formulat numeroase ipoteze
etiopatogenice, bazate pe studii histologice ºi
imunohistochimice, demonstrând un dinamism accentuat
al interacþiunii dermo-epidermice.

Cuvinte cheie: dermatoze perforante clasice ºi
dobândite, mecanism de eliminare transepitelialã, ipoteze
etiopatogenice, studii imunohistochimice.

Din 1916, de cand Kyrle a descris afecþiunea
care îi poartã de atunci numele, mulþi derma-
tologi au fost intrigaþi de fenomenul de perforaþie
epidermicã ºi eliminare transepitelialã. Ceea ce a
fost la început o curiozitate dermatologicã, a
devenit, pe mãsura trecerii anilor, o comunicare
din ce în ce mai frecventã ºi ceea ce iniþial a fost
un fenomen descris într-o singurã boala rarã,
astãzi se prezintã sub forma a 4-5 (în funcþie de
clasificare) afecþiuni perforante distincte. De
asemenea, fenomenul de perforaþie epidermicã a

Ever since 1916, when Kyrle described the
condition that bears his name, many
dermatologists have been intrigued by the
phenomena of perforating dermatosis and
transepithelial secretion. What was in the
beginning a dermatological curiosity became in
time a subject-matter of more and more interest.
And that which started as a phenomenon
characteristic to a single rare condition, has
grown into 4 or 5 (depending on classicification
criteria) distinct perforating diseases. Perforating
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fost descris ocazional ºi în diverse alte afecþiuni,
cu caracter întâmplãtor. Patterson considerã chiar
cã perforaþia este un mecanism fundamental al
naturii, care nu este restrâns la câteva entitãþi
rare.

Cazul descris de Kyrle prezenta o erupþie
diseminatã de papule ºi noduli hiperkeratotici,
verucoºi, cu evoluþie cronicã ºi fãrã tendinþã de
remisiune spontanã în timp. Descrierea histo-
patologicã a lui Kyrle a fost de ,,hiperkeratosis
follicularis et parafollicularis in cutem
penetrans’’. De-a lungul timpului, anatomo-
patologii au fost nesatisfãcuþi de conceptul
nefiziologic despre un dop keratozic inert care
penetreazã epidermul ºi astfel formularea ,,in
cutem penetrans’’ a fost abandonatã. Cel mai
probabil cã epidermul joacã un rol activ în acest
proces, dupã cum a fost demonstrat de
numeroase studii de imunohistochimie
desfãºurate în ultimii ani.

Între boala Kyrle ºi diabetul zaharat s-a
considerat a exista o strânsã corelaþie. Primul caz
descris de Kyrle nu prezenta diabet zaharat în
momentul comunicãrii cazului, dar l-a dezvoltat
dupã 8 ani de evoluþie a erupþiei cutanate. Alte
cazuri de asociere boala Kyrle-DZ au fost
comunicate în literaturã, dar numãrul mic de
cazuri autentice de boala Kyrle ºi problema
diferenþierii de dermatozele perforante dobân-
dite face dificilã evaluarea asocierii sale cu DZ. În
final, aceasta nu pare a fi semnificativã statistic,
astfel ca dermatoza perforantã sã fie consideratã
un marker predictiv al DZ.

În 1968, Constantine ºi Carter (11) au
reanalizat cazurile comunicate pânã la acea datã
ºi au confirmat drept boala Kyrle doar 12 din cele
45 de cazuri descrise ºi au adãugat 5 cazuri noi.
Chiar ºi printre acestea, Mehregan (1) ºi Pinkus
au izolat câteva cazuri de foliculitã perforantã.
Ackerman susþine chiar cã ,,observaþiile pato-
logice din boala Kyrle sunt doar simple exagerãri
ale celor din foliculita perforantã’’.

Totuºi, boala Kyrle rãmâne definitã ca
entitate distinctã, clinic ºi histopatologic. În anul
2000, Alyahya ºi colab. (4) comunica primul caz
de boalã Kyrle asociatã cu modificãri oculare
(conjunctivale ºi corneene), la un pacient de 52 de
ani, dupã o evoluþie de 5 ani a bolii perforante.
Explicaþia ar consta în originea embriologicã
comunã a epiteliilor, astfel cã ne putem aºtepta la

dermatosis has also been occasionally described
in various other diseases as a random
phenomenon. Patterson even considers
perforation a fundamental natural mechanism
which is not restricted to some rare entities.

The case described by Kyrle presented a
disseminated eruption of hyperkerotic,
verrucous papules and nodules with chronic
evolution and no spontaneous remission
tendency in time. The histopathological
description provided by Kyrle was
“hiperkeratosis follicularis et parafollicularis in
cutem penetrans”. Over the years, anatomical
pathologists grew more and more dissatisfied
with the non-physiological concept of inert
keratotic plugs that penetrate the epidermis and
“in cutem penetrans” formulation was
consequently abandoned. Most probably, the
epidermis plays an active role in this process, as
proved by numerous recent immunohisto-
chemical studies.

A strong correlation has associated Kryle’s
disease to diabetes mellitus. In the case
described by Kryle, the patient did not suffer
from diabetes mellitus at the moment of
examination, but developed the disease in the
following eight years of evolution of the chronic
eruption. Other cases that associated Kryle’s
disease to DM have been reported, but the small
number of Kryle’s disease cases proper and the
difficulty of differentiating them from acquired
perforating dermatoses makes it hard to properly
assess its association with DM. Eventually, this
association does not seem to be statistically
relevant to such an extent as to consider
perforating dermatosis a predictable marker for
DM.

In 1968, Constantine and Carter [11]
reanalyzed cases communicated up to that date
and confirmed Kryle’s disease in only 12 of the 45
reported cases, adding 5 other new incidences.
Even among these, Mehregan [1] and Pinkus
have isolated some cases of perforating
folliculitis. Ackerman went as far as to state that
“pathological observations in Kryle’s disease are
but mere exaggerations wrongly attributed to
cases of perforating folliculitis”.

Yet, Kryle’s disease remains a distinct clinical
and histopathological entity. In the year 2000,
Alyahya and collab. [4] reported a first case of
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descrieri de leziuni perforante ºi la nivelul
mucoaselor.

Dermatozele perforante clasice sunt:
1. Elastosis perforans serpiginosa
2. Boala Kyrle
3. Foliculita perforanta
4. Colagenoza perforanta reactiva
Dintre acestea, elastoza perforantã serpi-

ginoasã nu a fost niciodatã asociatã diabetului
zaharat. Este o afecþiune cutanatã caracterizatã
prin eliminarea de fibre elastice anormale din
dermul papilar, prin canale epidermice înguste,
producând papule ombilicate cu dispunere
arcuatã sau serpiginoasã. Fujimoto (5) clasificã
astfel EPS (în 2002):

• idiopatica;
• indusã de D-penicilaminã;
• asociatã unor afecþiuni genetice ale

þesutului conjunctiv: 
- sd. Ehlers-Danlos,
- sd. Marfan,
- sd. Down,
- pseudoxantom elastic.

În geneza EPS ar exista o asociere a factorilor
genetici ºi de mediu, care induc alterãri ale
fibrelor elastice dermice, cu eliminarea lor
ulterioarã prin canale transepidermice.

Colagenoza perforantã reactivã a fost
descrisã ca entitate distinctã în 1967 (Mehregan)
ºi reprezintã un rãspuns particular faþã de
traumatismele cutanate superficiale la indivizii
predispuºi genetic. Prezenþa de papule ombi-
licate, la nivelul zonelor expuse, apãrute post-
traumatic, mai ales la copii ºi de obicei cu istoric
familial este în favoarea diagnosticului de
colagenozã perforantã reactivã.

Colagenul alterat este epurat prin fenomenul
de eliminare transepitelialã. Lipsesc afectarea
folicularã ºi fibrele elastice degenerate. La nivelul
epidermului se pot evidenþia perforaþii multiple
cu migrare a fibrelor de colagen orientate
perpendicular. Pe mãsurã ce procesul evolueazã
apare regenerarea epidermicã, închizând aria de
disrupþie, dopurile keratozice se aplatizeazã ºi
dispar, lãsând o cicatrice minimã. Ciclul de viaþã
al leziunilor este caracteristic, permiþând, în
unele cazuri, diferenþierea clinicã de granulomul
inelar perforant.

Începând cu anul 1980 au început sã se
raporteze cazuri de boli perforante la pacienþi cu

Kryle’s disease associated with ocular
modifications (of the conjunctivitis and cornea) in
a 52 year old patient, after a five-year evolution of
the perforating disease. The explanation would
consist in the common embryologic etiology of
the epithelia, so that we can surely expect
perforating lesions at the level of the mucosae as
well.

Classical perforating dermatoses include:
1. Elastosis perforans serpiginosa
2. Kryle’s disease
3. Perforating folliculitis
4. Reactive perforating collagenosis  
Of them, serpiginous perforating elastosis

has never been associated with diabetes mellitus.
It is a skin condition characterized by the
extrusion of defected elastomas from the
papillary dermis through narrow epidermal
channels, thus yielding small keratotic
umbilicated papules arranged in arcuate
serpiginous clusters. In 2002, Fujimoto classified
EPS as follows [5]:

• idiopathic
• D-penicillamine-induced
• associated with genetic disorders of the

conjunctival tissue 
- Ehlers-Danlos syndrome
- Marfan syndrome
- Down syndrome
- pseudoxanthoma elasticum

An association of genetic and environmental
factors would be present in EPS genesis, which
would lead to alterations in the elastic dermal
fibers and their subsequent extrusion through
transepidermal channels.

Reactive perforating collagenosis has been
described as a distinct entity by Mehregan in 1967
and represents a particular type of response to
mild superficial skin traumas in genetically
susceptible persons. Post-traumatic occurrence of
umbilicated papules in exposed areas, especially
in children with a family history, is a sign of
reactive perforating collagenosis. 

Altered collagen is expelled by transepithelial
migration. Follicles are spared and degenarated
elastic fibers lack. At the level of the epidermis
there may occur multiple perforations, with
migration of perpendicularly oriented collagen
fibers. The procees evolves with epidermal
regeneration, closure of disruption area,
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insuficienþã renalã cronicã prin nefropatie
diabetica (dar ºi de altã etiologie), aflaþi sub
hemodializã sau dializã peritonealã. Astfel,
Hudson a descris 4 cazuri de foliculitã
perforantã la diabetici cu insuficienþã renalã
cronicã; în 3 cazuri, erupþia a apãrut dupã
iniþierea hemodializei, în al patrulea caz, cu
câteva luni anterior acesteia. Hood a descris 
9 cazuri de boalã Kyrle într-o populaþie de 200 de
bolnavi cu IRC, hemodializaþi. Dintre aceºtia, 
7 prezentau nefropatie diabeticã.

Patterson (2) a studiat 35 de cazuri de boli
perforante în contextul insuficienþei renale
cronice, care din punct de vedere clinic prezentau
similaritãþi: papule ºi noduli hiperkeratozici, mai
mult sau mai puþin pruriginoºi pe trunchi ºi
extremitãþi. Din punct de vedere histopatologic
prezentau invaginaþie a epiteliului de suprafaþã
cu dopuri parakeratozice ºi perforaþia epi-
dermului sub leziune. Pe baza caracterelor clinice
ºi histopatologice, Patterson a etichetat aceste
cazuri ca fiind boala Kyrle (14 cazuri), foliculita
perforantã (13 cazuri), colagenoza perforantã
reactivã (8 cazuri). A fost citat un caz la care
modificãrile histologice de boala Kyrle, foliculita
perforantã ºi colagenoza perforantã reactivã erau
prezente la acelaºi pacient. Pe baza acestor
constatãri el a propus o nouã categorie de boalã
perforantã, cea dobânditã, avand drept carac-
teristicã clinicã apariþia în contextul bolii renale
cronice, asociate sau nu diabetului zaharat. Alte
asocieri citate ulterior în literatura au fost cu:
hiperparatiroidism, carcinom ampular cu icter,
afecþiuni hepatice cronice, adenocarcinom
hepatic, nefropatia cu Ig A, neurodermita º.a.

Termenul de boalã perforantã dobânditã,
acceptat în literatura de specialitate, implicã,
deci, o asociere între bolile perforante ºi bolile
sistemice.

Mecanismul de eliminare transepitelialã

Este stabilit cã, în majoritatea bolilor
perforante, substanþele dermice alterate sunt
eliminate prin canale epidermice. Termenul de
eliminare transepidermicã a fost propus de
Mehregan (1968) ca o explicaþie a observaþiilor
clinice. El a susþinut posibilitatea producerii
unuia din urmãtoarele trei fenomene probabile în
cazurile în care substanþe anormale sunt prezente
în derm:

flattening of keratotic plugs and their remission,
leaving behind a small scar. Lesions’ life cycle is
specific and allows in some cases clinical
differentiation of perforating granuloma
annulare.

Starting 1980, cases have been reported of
perforating conditions in patients with chronic
renal insufficiency induced by diabetic
nephropathy (but of other etiologies as well) and
undergoing hemodialysis or peritoneal dialysis.
Hudson described four cases of perforating
folliculitis in diabetic patients with chronic
renal inssuficiency: in three cases, eruption
occurred when hemodialysis procedure was
started and in one case a couple of months later.
Hood describes nine cases of Kyrle’s disease in a
lot of 200 hemodialised CRI patients, of whom
seven presented diabetic nephropathy. 

Patterson [2] studied 35 cases of perforating
conditions accompanied by chronic renal
insufficiency and which presented clinically
similar signs: hyperkerotic, more or less
pruriginous papules and nodules localised on the
trunk and limbs. Histopathologically, they
displayed invagination of surface epitelium, with
parakerotic plugs and perforation of epidermis
underneath the lesion. Based on clinical and
histopathological examinations, Patterson
diagnosed Kyrle’s disease in 14 cases, perforating
folliculitis in 13 cases and reactive perforating
collagenosis in 8 cases. In one case, Kryle’s
disease-induced alterations, perforating
folliculitis and reactive perforating collagenosis
were present in one and the same patient. Based
on these observations, Patterson suggested a new
category of perforating condition, the acquired
one, clinically characterized by the occurrence in
the context of a chronic renal disease associated
or not with diabetes mellitus. Other associations
added later include hyperparathyroidism,
ampullary carcinoma with jaundice, chronic
hepatic affections, hepatic adenocarcinoma, IgA
nephropathy, neurodermitis a.o. 

Therefore, the term acquired perforating
disease, accepted in literature, implies an
association between perforating conditions and
systemic diseases. 
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1. materialele inerte rãmân în derm sau sunt
transportate spre ganglionii limfatici de
vecinatate;

2. materialele intens iritative declanºeazã
reacþie granulomatoasã ºi necrozã;
localizarea superficialã a materialului
necrotic permite eliminarea acestuia,
producând ulceraþia epidermului;

3. materialele strãine pot fi eliminate prin
epiteliu (de suprafaþã sau folicular), cu
afectarea minimã a acestuia. Cel mai
simplu exemplu al acestui proces este
fenomenul de exocitozã.

Particulele mai mari, mai reactive (cum ar fi
fibrele elastice anormale din elastosis serpiginosa
perforans) iniþiazã hiperplazie pseudoepitelio-
matoasã cu ,,învelirea’’ materialului respectiv ºi
formarea de abcese intraepidermice ºi canale
transepidermice. Fenomenul este similar celui
produs de iritanþii din dermul superficial care
induc inflamaþie ºi proliferare epitelialã.
Substanþele respective sunt apoi transportate prin
epiderm odatã cu ciclul de maturare al keratino-
citelor. Acest fenomen este denumit eliminare
transepitelialã. Componentele dermice supuse
fenomenului de eliminare epidermicã sunt
diferite. Astfel, în elastosis perforans serpiginosa
(EPS) se eliminã numai fibre elastice fragmentate,
anormale; în colagenoza perforantã reactivã
(CPR), în dopul keratozic se gãsesc numai fibre
de colagen degenerat; în boala Kyrle (BK),
materialul necrotic nu conþine fibre elastice, nici
de colagen, iar în foliculita perforantã (FP) se pot
gãsi, ocazional, fibre de colagen sau elastice în
epiteliul folicular, dar ºi fire de pãr rãsucite,
fragmentate. Eliminarea transepidermicã este un
proces dinamic, în care componentele dermice
alterate sunt supuse unor modificãri dege-
nerative în timpul eliminãrii, astfel încât, în
stadiile terminale, fibrele elastice sau de colagen
nu mai reacþioneazã cu coloranþii specifici. De
aici, dificultãþile de individualizare a bolilor
perforante ºi necesitatea prelevãrii de biopsii
repetate.

Ipoteze etiopatogenice în dermatozele
perforante

Tappeiner ºi colaboratorii (10) au susþinut
ideea cã în boala Kyrle existã o lipsã de corelare

Transepithelial migration mechanism

It is a well established fact that in most
perforating conditions defective elastomas are
eliminated through epidermal channels. The
term transepidermal elimination was first
suggested by Mehregan in 1968 as a conclusion to
his clinical observations. He considered that three
phenomena may occur when abnormal
substances are present in the dermis:

1. inert materials remain in the dermis or are
transported towards neighbouring
lymphatic ganglions

2. highly irritative substances trigger a
granulomatous reaction and necrosis;
superficial positioning of the necrotic
material allows for its elimination and
causes ulceration of the epidermis

3. foreign constituents are discharged
through the surface or the follicular
epithelium, which is only mildly affected.
The most common example to this respect
is exocytosis.

More reactive and larger particles (such as
abnormal elastic fibers in elastosis serpiginosa
perforans) cause pseudoepitheliomatous
hyperplasia and form intra-epidermal abcesses
and transepidermal channels. The phenomenon
is similar to that induced by irritations in the
superficial dermis that induce inflammation and
epithelial proliferation. The substances are
subsequently transported through the epidermis
alongside keratinocyte maturation cycle. This
phenomenon is called transepidermal
elimination. The dermic components subject to
epidermic migration differ from one another. For
instance, in elastosis perforans serpiginosa (EPS)
only abnormal fragmented elastic fibers are
eliminated; in reactive perforating collagenosis
(RPC), only degenerated collagen fibers are to be
found in the keratotic plugs; in Kyrle’s disease
(KD) the necrotic material does not contain elastic
or collagen fibers, while in perforating folliculitis
(PF) conditions, collagen or elastic fibers can be
occasionally found in the hair follicle and in
fragmented or strained hairs. Transepidermal
elimination is a dynamic process where altered
dermic components are subject to degenerative
phenomena in the course of the migration, so
that, in the late stages, elastic or collagen fibers do
no longer react to specific coloration. Hence, the
difficulties of individualising perforating
conditions and the necessity of repeated biopsy. 
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între proliferare ºi diferenþiere la nivelul epi-
dermului, astfel încât keratinizarea se produce
mai repede decât producþia de noi celule. Posibil
sã aibã loc keratinizarea la nivelul stratului bazal,
declanºând inflamaþia dermicã ºi producând
tabloul histologic tipic. Acelaºi mecanism ar
putea fi operaþional ºi în foliculita perforantã; în
plus, aici se atribuie un rol fricþiunii cronice de
intensitate uºoarã, care ar induce keratinizare
anormalã în infundibulul folicular, conducând în
final la perforarea epiteliului ºi expunerea der-
mului la conþinutul folicular.

Patterson (2) propune pentru patogenia bolii
perforante asociate cu nefropatie diabeticã douã
ipoteze. Una din ipoteze sugereazã cã anomalia
primarã este în epiderm, fie prin efect direct al
tulburãrii metabolice, fie prin gratajul cronic
asociat pruritului uremic. Cealaltã ipotezã
situeazã defectul primar la nivelul dermului,
ipotezã susþinutã de Cunnungham care notezã
absenþa benzilor de keratina anormalã la
electroforezã, în caz de boalã Kyrle.

Alþi autori au speculat ideea cã boala Kyrle ar
putea fi rezultatul unei clone epidermice
mutante, similarã celei descrise în porokeratozã.
Porokeratoza a fost descrisã la bolnavii cu
transplante, fiind datoratã imunosupresiei
indusã iatrogen. Acest mecanism nu poate
explica, însã, majoritatea cazurilor de boli
perforante care apar înaintea transplantului
renal.

Haftek ºi colab. (3) susþin cã modificarea
primarã la nivelul pielii la un pacient cu
insuficienþã renalã cronicã ar putea fi indusã de
microdepozitele dermice de acid uric sau
hidroxiapatita care produc o reacþie inflamatorie
localã ºi degradarea þesutului conjunctiv.
Mediatorii inflamaþiei eliberaþi induc hiperplazie
epidermicã ºi activarea celulelor imuno-
competente. Penetrarea focalã de mononucleare
în epidermul acantotic, însoþitã de disoluþia
membranei bazale ºi lãrgirea spaþiilor inter-
celulare, ar facilita eliminarea transepidermicã a
depozitelor dermice degradate. Gratajul cronic
este un factor favorizant local. Pe fondul de
microangiopatie diabeticã, acest micro-trauma-
tism repetitiv produce leziuni cu dispoziþie
liniarã (fenomen Koebner).

Zelger ºi colaboratorii (7) au sugerat posibilul
rol al leucocitului în patogeneza bolilor perfo-

Ethiopathogenic hypotheses in perforating
dermatoses

Tappeiner and collab. [10] advocated the idea
that in Kyrle’s disease there is a lack of
correlation between proliferation and
differentiation at epidermis level, so that
keratinisation occurs faster than the production
of new cells. It is possible that keratinisation may
occur at basal layer level, triggering the dermic
inflammation and causing the typical histological
picture. The same mechanism might also operate
in perforating folliculitis; besides, chronic friction
may play a certain role in this case – it may
induce abnormal keratinisation in the follicular
infundibulum, eventually leading to epithelium
perforation and the exposure of the dermis to the
follicular content. 

Patterson [2] suggests two hypotheses for the
pathogeny of perforating disease associated with
diabetic nephropathy. The former is based on the
idea that the primary abnormaly occurs in the
epidermis, either by the direct effect of metabolic
disorder, or as a result of chronic scratches that
accompnay uremic pruritus. The other
hypothesis places the primary defect at the level
of the dermis and is sustained by Cunnungham,
who noted the absence of abnormal keratine
straps in the electrophoresis of Kyrle’s disease. 

Other authors have speculated that Kyrle’s
disease might be triggered by a mutant
epidermal clone, similar to the one described in
porokeratosis. Porokeratosis has been noted in
patients subjected to a transplant and is due to
iatrogen-induced immunosuppression. Yet, this
mechanism cannot account for the majority of
cases of perforating conditions that occur before
renal transplant.

Haftek and collab. [3] claim that the primary
skin alteration in a patient with chronic renal
insufficiency could be induced by the dermic
micro-deposits of uric acid or by the
hydroxyapatite, that causes local inflammatory
reaction and degradation of the conjunctive
tissue. The mediators of the inflammation thus
released induce epidermic hyperplasia and
activation of the immunocompetent cells. Focal
penetration of mononuclears in the acanthotic
epidermis, accompanied by dissolution of basal
membrane and widening of the intercellular
spaces, would facilitate the transepidermal
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rante dobândite, prin eliminarea materialului
nuclear ºi enzimatic. Studiul histologic ºi
imunohistochimic pe material biopsic recoltat de
la un pacient cu dermatozã perforantã dobânditã,
în contextul diabetului zaharat ºi al IRC, a
evidenþiat faptul cã marea parte a materialului
granular bazofilic eliminat transepidermic era de
origine nuclearã, derivatã din PMN, care
abundau la nivelul unei leziuni recente,
neperforate. Sublezional, leucocitele prezentau
diferite grade de picnozã ºi cariorhexis, pânã la
transformarea în praf nuclear. Enzimele lizo-
zomale eliberate ar putea fi responsabile de
alterarea proprietãþilor tinctoriale ale fibrelor de
colagen, de degradarea fibrelor elastice ºi de
alterarea coeziunii interkeratinocitare prin care se
deschide calea eliminãrii transepidermice.

Fujimoto ºi colab. (5) au demonstrat existenþa
unui receptor pentru elastinã de 67 kda. În
epidermul bolnavilor cu EPS, sugerând cã
interacþiunea keratinocit-elastina ar juca un rol
patogenic. Acest receptor reprezintã o formã
modificatã de beta-galactozidozã. Într-un studiu
ulterior, acelaºi colectiv ºi-a propus sã evi-
denþieze prezenþa receptorului pentru elastinã în
alte dermatoze perforante. Lotul de studiu a
inclus 2 pacienþi cu EPS, 15 pacienþi cu dermatozã
perforantã dobânditã ºi 2 cu granulom inelar,
forma perforantã. Rezultatele au fost urmã-
toarele:

• expresia receptorului pentru elastinã a fost
detectatã în epidermul care înconjoarã
materialul elastic, în ambele cazuri de EPS,
la periferia activã a zonei keratotice;

• receptorul pentru elastinã a fost, de
asemenea, detectat în 3 din cele 15 cazuri
de APD (acquired perforating dermatosis),
cazuri în care câteva fibre elastice au fost
evidenþiate în materialul dermic eliminat;
totuºi, într-un caz de APD cu material
elastic identificat, nu s-au putut detecta
receptori pentru elastinã;

• în nici unul din cazurile de GA perforant
nu a fost evidenþiatã expresia receptorului
pentru elastinã.

Concluzia autorilor este ca expresia recepto-
rului pentru elastina în APD pare a fi corelatã cu
cantitatea de material elastic eliminat. Ca urmare,
expresia receptorului pentru elastinã în bolile
perforante poate depinde de stadiul leziunii

elimination of degraded dermic deposits.
Chronic scratches are a local favourable factor.
Against the background of diabetic
microangiopathy, this recurrent microtraumatism
causes linearly disposed lesions (Koebner
phenomenon).

Zelger and collab. [7] have pointed to a
possible role played by the leukocyte in the
pathogenesis of acquired perforating diseases, by
the elimination of the nuclear and enzymatic
material.  The hystological and
immunohistochemical examination of the biopsic
material collected in a patient with acquired
perforating dermatosis, associated with diabetes
mellitus and CRI, revealed that most of the
basophilic granular material transepidermally
eliminated was of nuclear origin, derived from
polymorphonuclear leukocyte, that abounded in
a recent non-perforating lesion. Sublesionally, the
leukocytes displayed pycnosis and caryorhexis in
various degrees, going as far as transformation
into nuclear dust. Discharged lysosomal enzymes
could be responsible for the alteration of the
tinctorial properties of collagen fibers, for the
degradation of elastic fibers and the alteration of
the interkeratocynary cohesion that opens the
way for transepidermal elimination. 

Fujimoto and collab. [5] have demonstrated
the existence of a receptor for elastin 67 kda in the
epidermis of patients suffering from EPS and
suggested that keratinocyte-elastin interaction
plays a pathogenic role. This receptor represents
a modified form of beta-galactosidose. Later, they
highlighted the presence of the elastin receptor in
other perforating dermatoses. The study group
included 2 EPS patients, 15 patients with
acquired perforating dermatosis and 2 with
perforating granuloma annulare. The results
were as follows:

• the elastin receptor was detected in the
epidermis that surrounded the elastic
material in both EPS cases, in the active
periphery of the keratotic area 

• the elastin receptor was also detected in 3
of the 15 cases of acquired perforating
dermatosis; in these cases, some elastic
fibers were noted in the eliminated dermic
material. However, in one case of APD
with identified elastic material, elastin
receptor could not be detected  
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ºi/sau de cantitatea de material elastic din
dermul supus fenomenului de eliminare trans-
epidermicã.

Deoarece colagenul I este constituentul major
al matricei dermice, interacþiunea keratinocit-
colagen ar putea fi mediatã de receptori pentru
alfa-2 beta-1 integrina ºi astfel alfa-2 sau beta-1
integrina ar putea fi implicate în perforaþie, în
cazurile cu receptori pentru elastinã negativi. Alþi
receptori legaþi de formele minore de colagen (IV,
V, VI), proteoglicani sau unele componente
celulare ar avea un rol potenþial în dermatozele
perforante cu receptori de elastinã negativi.

Interacþiunea dermo-epidermica a fost re-
produsã într-o culturã celularã de keratinocite
umane normale, cultivatã pe douã substraturi
diferite: colagen I ºi III modificat prin glicozilare
avansatã ºi nemodificat. Expresia involucrinei ºi
a keratinei 10 a fost semnificativ crescutã la
nivelul keratinocitelor cultivate pe colagenul
alterat. Aceste keratinocite au demonstrat o
expresie crescutã a proteinei CD36. Expresia
involucrinei a fost parþial blocatã de anticorpii
anti-CD36. De asemenea, pe substratul colagenic
modificat s-a evidenþiat o exprimare crescutã a
metaloproteinazei-9 (MP-9). Pielea lezionalã a
pacienþilor cu APD a reacþionat moderat sau
puternic cu anticorpii anti-CD36 ºi anti-MP-9 în
celulele epidermice care înconjurau materialul
colagenic degradat, în curs de eliminare. Acest
studiu sugereazã cã expunerea keratinocitului
normal la colagenul modificat prin micro-
traumatismul repetitiv al gratajului cronic,
induce diferenþierea terminalã  a keratinocitului
prin intermediul CD36, cu evoluþia lui
ascendentã împreunã cu materialul colagenic
degradat. (8)

Un studiu recent (Clinica Bochum, Germania,
2009) a fãcut o caracterizare a profilului
proteinelor implicate în reparaþia tisularã ºi
remodelarea matricei extracelulare. S-au des-
fãºurat analize imunohistochimice pe un lot de
studiu constituit din 17 pacienþi cu APD, toþi cu
prurit cronic, pe fond de DZ, IRC sau chiar
scabie. S-a studiat expresia urmãtoarelor
proteine: CD34, factor VIIIa, vascular endothelial
growth factor, metaloproteinaza-1 (MP-1),
inhibitorul tisular al metaloproteinazei-1 (IMP-1),
TGF-beta3, Smad-3 ºi Smad-7. Rezultatele au fost
urmãtoarele:

• elastin receptor was detected in none of the
two granuloma annulare cases

The authors concluded that in ADP there is a
correlation between the elastin receptor and the
quantity of the elastic material released.
Consequently, elastin receptor behaviour in
perforating diseases may depend on the stage of
the lesion and/or the quantity of elastic material
in the dermis that was subjected to transpidermal
elimination. 

Since collagen I is the major constituent of the
dermic matrix, keratinocyte-elastin interaction
could be mediated by integrin alpha2beta1
receptors and thus integrin alpha 2 or beta1 could
be involved in the perforation in the cases with
negative elastin receptors. Other receptors related
to minor collagen forms (IV, V, VI), proteoglycans
or some cellular components might have a
potential role in perforating dermatoses with
negative elastin receptors.

Dermo-epidermic interaction has been
reproduced in a cell culture of normal humane
keratocynes, cultivated in two different substrata:
collagen I and III modified/unmodified by
advanced glycosilation. Involucrin and keratine
10 expression was considerably higher in
keratinocytes cultivated in modified collagen.
These keratinocytes displayed higher levels of
protein CD36. Involucrin manifestation was
partially blocked by anti-CD36 antibodies. Also, a
strong presence of metaloproteinase-9 (PM-9) was
noted in modified collagen stratum. Lesional skin
in APD patients has reacted moderately or
strongly to anti-CD36 and anti-MP-9 antibodies in
the epidermic cells that surrounded the degraded
collagenic material, in course of elimination. The
study suggests that exposure of normal
keratinocyte to the collagen modified by recurrent
chronic scratch microtrauma induced the terminal
differentiation of the keratinocyte by means of
CD36, that evolves ascendently together with the
degraded collagenic material [8].   

A recent study performed in 2009 in Bochum
Clinic, Germany, described the profile of the
proteins involved in tissular reparation and
extracellular matrix remodelation. Immunohisto-
chemical analyses were made on a study group
consisting in 17 ADP patients, all of whom also
displayed chronic pruritus on a DM, CRI or even
scabies background. The following proteins were
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• coloraþia pentru CD34 a fost semnificativ
mai intensã în vasele din ariile peri-
lezionale, comparativ cu ariile lezionale,
sugerând iniþierea procesului de remaniere
tisularã;

• imunoreactivitatea pentru TGF-beta3, MP-
1 ºi IMP-1 a fost, însã, mai accentuatã în
pielea lezionalã, comparativ cu cea peri-
lezionalã;

• pentru Smad-3 ºi Smad-7 nu s-au înre-
gistrat diferenþe semnificative de imuno-
reactivitate;

• între expresia TGF-3, pe de o parte ºi
expresia Smad-3, Smad-7 ºi IMP-1, pe de
altã parte, s-au înregistrat diferenþe
semnificative, conducând la concluzia
finalã  cã exprimarea crescutã a TGF-3 ºi a
proteinelor matricei extracelulare repre-
zintã un fenomen de reparaþie tisularã deja
iniþiat care va conduce la rezoluþia
leziunilor de APD. (9)

Noi studii imunohistochimice vor aduce
elemente noi în patogenia acestui fenomen
complex, care este perforaþia ºi eliminarea
transepidermicã.

Intrat în redacþie: 10.05.2011

studied: CD34, factor VIIIa, vascular endothelial
growth factor, metaloproteinase-1 (MP-1),
metaloproteinase-1 (IMP-1) tissular inhibitor,
TGF-beta3, Smad-3 si Smad-7. The study yielded
the following results:

• coloration for CD34 was significantly more
intense in the vessels localised in the
perilesional area, as compared to lesional
areas, which suggets that tissular
migration process has set in  

• in exchange, immunoreactivity for TGF-
beta3, MP-1 and IMP-1 was more intense
in the lesional skin, as compared to the
perilesional area 

• no significant differences were registered
in the immunoreactivity for Smad-3 and
Smad-7

• significant differences were noted between
TGF-3 manifestation, on the one hand, and
Smad-3, Smad-7 and IMP-1 manifestation,
on the other, which led to the final
conclusion that the higher TGF-3 and
extracellular matrix proteins manifestation
represents a phenomenon of tissular
reparation already started, which will lead
to ADP lesions resolution [9] 

Future immunohistochemical studies will
contribute new elements in the pathogeny of the
complex phenomenon of transepidermal
perforation and elimination.

Intrat în redacþie: 10.05.2011
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