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EDITORIAL

O noua performanta universitara -
mentiunea de Excelentad in Cercetare
din partea Comisiei Europene

E, fara indoial3, o veste deosebit de frumoasa in acest miez
de primavara!

La 4 aprilie curent, Comisia Europeand a acordat mentiunea
de Excelentd in Cercetare Universitatii de Stat de Medicina si
Farmacie ,Nicolae Testemitanu”, care demonstreaza o data in
plus ca institutia noastra se afla, in continuare, pe un fagas si-
gur si corect. Astfel, mentiunea, reprezentata printr-un logo
special, reflectd angajamentul USMF ,Nicolae Testemitanu” in
imbunatatirea continua a politicilor de resurse umane in cer-
cetare, in conformitate cu Carta europeand a cercetdtorilor si
Codul de conduitd pentru recrutarea cercetdtorilor 1, 2].

Amintim, ca in anul 2005, Comisia Europeana a lansat Car-
ta europeand a cercetdtorilor [3] si Codul de conduitd pentru
recrutarea cercetdtorilor [4], care seteazd un cadru de reguli
si principii referitoare la bunele conditii de lucru ale cerceta-
torilor.

In contextul dat, tinem si prezentim doar citeva exem-
ple, trei la numar, de ,Excelentd in cercetare”, care au ,gasit”
momentul oportun si potrivit sa apara pe paginile numarului
curent al MJHS.

Primul exemplu (citat in ordinea aparitiei in revista), ar fi
articolul Tamarei Hacina [5], care se refera la ,Particularitdtile
structurale ale aortei ascendente si rolul lor in chirurgia cardi-
ovasculard”. Un studiu morfologic si imunohistochimic de uni-
cat, efectuat pe 354 de aorte umane, vine sa rezolve enigma
structurii si rolului fiziologic al corpului adipos Rindfleisch.
Autoarea demonstreaza prin dovezi clare rolul vascularizarii
parietale, particularitatilor drenajului limfatic si de inervare
a aortei ascendente 1n generarea unor complicatii postope-
ratorii de temut dupa chirurgia cardiaca pe cord deschis -
fibrilatia atriald si sdngerarea postoperatorie. De asemenea,
in premierd, s-a identificat, pe traiectul vasa vasorum internae
corpusculi asemanatori celui carotid, care ar avea o functie
chemoreceptoare. Partea buna este ca aceste rezultate pot fi
translate practic, fara ezitare, nemijlocit in practica clinica, re-
ducand astfel din riscurile si morbiditatea postoperatorie.

Cea de a doua lucrare, efectuata de Svetlana Hadjiu [6], se
axeazad pe elucidarea ,Rolului factorului neurotrofic in dezvol-
tarea tulburdrilor reziduale la copii cu leziuni cerebrale peri-
natale”. Autoarea a constatat, ca nivelele serice ale factorului
ciliar neurotrofic (CNTF) sunt reduse la copiii cu leziuni cere-
brale perinatale (LCP), acestea aflandu-se in corelatie stransa
cu gravitatea leziunii si cu cea a tulburarilor reziduale. Pre-
figurandu-i un rol de factor neuroprotector, implicat in neu-
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EDITORIAL

A new university accomplishment -
Excellence in Research Award offered by
the European Committee

Doubtless, this is very special news during mid-spring!

On 4" of April, the European Committee offered Excellence
in Research Award to Nicolae Testemitanu State University of
Medicine and Pharmacy that proves again that our institution
is on a right and correct path. Thus, the award, represented
by a special logo, reflects the university’s commitment for
continuous improving human resources politics in research,
according to European Charter for Researchers and Code of
Conduct [1, 2].

We would like to remind that, in 2005, the European Union
launched The European Charter for Researchers [3] and Code
of Conduct [4] that sets a certain set of rules and principles to
enhance working conditions for researchers.

In this context, we would like to mention a few examples.
Three examples of Excellence in Research that “found” the per-
fect time to appear on this very issue of MJHS.

The first example (cited in the order of appearance in the
issue), would be the article of Tamara Hacina [5], that regards
"Structural peculiarities of the ascending aorta and their role in
cardiovascular surgery’ It is an unique morphologic and im-
mune-histochemical study, made on 354 human aortas, that
aims to solve the mystery of the structure and physiologic role
of the adipose Rindfleisch body. The author proves through
evidence the role of parietal vascularisation, the particulari-
ties of the lymphatic drainage and the innervation of the as-
cending aorta in generation of frightening postoperative com-
plications following open heart surgery, complications like
atrial fibrillation and postoperative bleeding. Also, for the first
time, following the path of vasa vasorum internae, new cor-
puscles that remind the carotid corpuscle, that are believed to
have chemoreceptive functions. The good news is, that these
results can be translated into practice, without hesitation, re-
ducing the risks and postoperative morbidity.

The second research, made by Svetlana Hadjiu [6], focuses
on elucidation of "The role of neurotrophic factor in the devel-
opment of residual disorders in children with perinatal cerebral
lesions”. The author proved, that seric levels of the ciliary neu-
rotrophic factor (CNTF) are reduced in children with perinatal
cerebral lesions (PCL), being in a strong correlation with the
severity of the lesion and of the residual disorders. Prefiguring
its neuroprotective role, involved in neurogenesis and neuro-
plastics, it is proposed to use CNTF as a biological marker, that
could be used for setting the diagnose in children with PCL,



6]

roregenerare si neuroplasticitate, se propune utilizarea CNTF
in calitate de marker biologic, care ar putea fi utilizat pentru
precizarea diagnosticului in cadrul LCP, dar si a prognozarii
evolutiei leziunilor in elementele constituente ale tulburarilor
reziduale.

Si, in sfarsit, cea de a treia lucrare, care se cere mentionata
in aceastd ordine de idei, este cea a lui Valeriu Fala [7], care
prezinta ,Corelatia indicilor cantitativi ale membranei Schnei-
der, indentatiei si manifestdrilor clinice ale parodontitei cronice
generalizate”. Maladia, de care sufera intre 55% si 98% din
populatia mai in varsta de 35 de ani, este, In anumite aspec-
te, insuficient studiatd. Autorul, deci, a evidentiat in premiera
unele particularitati ale corelatiilor dintre gravitatea paro-
dontitei cronice generalizate cu gradul de indentatie uni- si
bilateralad si cu dinamica modificarilor cantitative ale mem-
branei Schneider. E un pas considerabil in continuarea cerce-
tarilor In domeniu.

Fiind 1n ajunul Sfintelor sarbatori de Pasti, Va dorim, dragi
prieteni, lumina in suflet si in activitatea Dvs. de zi cu zi.

Un Paste fericit!

Adrian Belii,
Redactor-sef
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and also it would help to predict the evolution of the lesions
and constituent elements of residual disorders.

And finally, the third research that must be mentioned be-
longs to Valeriu Fala [7], and regards "The correlation between
quantitative indices of the Schneiderian membrane and clini-
cal manifestations of chronic generalized periodontitis”. The
disease, of which 55%-98% of people older than 35 y.o. are
suffering, is insufficiently studied. The author underlined, for
the first time, some particularities of correlations between the
severity of chronic generalized periodontitis, level of unilater-
al and bilateral indentation, and the dynamics of quantitative
modifications of the Schneider membrane. It is a considerable
step in the research continuation.

As Easter Holidays approach, we wish you, dear friends,
success in your everyday activity and may your hearts be filled
with peace.

Happy Easter!

Adrian Belii,
Editor in Chief

Translated into English by Tatiana Jechiu
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu a fost studiata, deocamdatd, interactiunea dintre
particularitatile morfologice si functionale ale aortei ascen-
dente cu tehnicile chirurgicale, efectuate pe cord deschis, care
implica segmentului dat al aortei, si cu o serie de complicatii
specifice postoperatorii severe, apdrute, in consecinta.

Ipoteza de cercetare

Particularitatile macro si microstructurale ale aortei ascen-
dente (componentele ei intrinseci vasculare, nervoase si lim-
fatice) pot determina elementul tactic chirurgical si reduce
riscul de complicatii postoperatorii specifice severe.

Noutatea adusa literaturii stiintifice din domeniu

S-a stabilit, ca anumite particularitati macro si microstruc-
turale ale aortei ascendente (in special, vascularizarea parie-
tald, drenajul limfatic, inervarea) pot induce fibrilatie atriala
sau hemoragii severe postoperatorii. in consecint, a fost ar-
gumentat stiintific necesitatea modificarii unor tehnici si ma-
nopere chirurgicale, utilizate in interventiile pe cord deschis,
cu implicarea aortei ascendente.

Rezumat

Introducere. Tot mai multe publicatii recente comunica
despre frecventa relativ inalta a fibrilatiei atriale si hemo-
ragiei dupa interventii pe cord deschis, cu implicarea aor-
tei ascendente. Deseori, aceste complicatii sunt un motiv de
reinterventie. In ultimii ani, chirurgii cardiaci au inceput a sus-
pecta faptul, precum ca leziunea corpilor adiposi ai aortei as-
cendente produc complicatiile mentionate, deoarece ei contin
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What is not known yet, about the topic

No studies have yet been performed regarding the interac-
tion between morphological and functional peculiarities of
the ascending aorta and the surgical techniques carried out
on open heart, which involves this particular aortic segment,
as well as a series of specific severe postoperative complicati-
ons which might occur as a result of that.

Research hypothesis

Macro and micro peculiarities of ascending aorta (its in-
trinsic vascular, nervous and lymphatic components) can de-
termine the surgical tactical approach and reduce the risk of
specific severe postoperative complications.

Article’s added novelty on this scientific topic

[t has been established that certain macro and micro pecu-
liarities of the ascending aorta (especially parietal vasculari-
zation, lymphatic drainage and innervation) may induce post-
operative atrial fibrillation or severe bleeding. Consequently,
it has been reasoned the need to modify some scientific te-
chniques and surgical treatment used in open-heart surgery
and involving the ascending aorta.

Abstract

Introduction. An increasing number of recent publica-
tions reports a relatively high frequency of atrial fibrillation
and bleeding after an open-heart surgical intervention with
the involvement of the ascending aorta. Often these complica-
tions are a cause for reintervention. In the last years, cardiac
surgeons began to suspect that the injury of the adipose bo-
dies of the ascending aorta might lead to the mentioned above



structuri nervoase, care sunt responsabile de controlul auto-
nom al functiei cordului. Pana in prezent, nu au fost efectuate
cercetari morfologice detaliate ale corpilor adiposi ai aortei.

Material si metode. Materialul de investigatie a inclus 354
de aorte umane, provenite de la persoane de ambele sexe si de
varsta diferitd, iIncepand cu 16 saptamani de dezvoltare intra-
uterind si pana la varsta de 93 de ani. Piesele anatomice au fost
prelevate intr-un rastimp de maxim 24 de ore dupa deces, care
au fost preparate prin injectare si colorare cu reactivul Schiff;
de asemenea, au fost utilizate metode histologice (colorarea
dupa van Gieson, cu hematoxilina-eozina si albastru de meti-
len) si imunohistochimice.

Rezultate. Au fost precizate particularitdtile macro si mi-
crostructurale ale aortei ascendente, in special, cele referitoa-
re la vascularizarea parietald, drenajul limfatic si inervare. A
fost precizat rolul functional al corpului adipos Rindfleisch. Au
fost obtinute dovezi, care explicd enigma sangerarilor posto-
peratorii, precum si a fibrilatiei atriale, mult mai frecvente in
cazul interventiilor pe segmentul ascendent al aortei.

Concluzii. Densitatea sporitd a vaselor sangvine, a nervilor,
prezenta nodulilor limfatici in adventicea aortei ascendente
sugereaza ideea ca ea reprezintd o structura functionald. Lu-
area in calcul a particularitatilor vascularizarii si corelatiilor
corpului adipos Rindfleisch cu colectorii limfatici ai cordului,
va reduce din frecventa complicatiilor dupa chirurgia cardi-
ovasculard. Se recomanda protejarea intraoperatorie de le-
ziuni a aortei ascendente si, in special, a CAR, mutand locul
manipulatiilor chirurgicale mai distal de zona corpului adipos
al aortei ascendente, determinand distanta locului de incizie
de la santul aortopulmonar anterior in functie de localizarea
acestei structuri anatomice.

Cuvinte cheie: aorta ascendenta, corp adipos, fibrilatie
atriald postoperatorie, hemoragii, zona reflexogena.

Introducere

Odata cu cresterea numarului si tipurilor de interventii chi-
rurgicale pe cord si pe vasele magistrale, efectuate la pacienti
din ce in ce mai in varsta si cu mai multe comorbiditati, se mul-
tiplica spectrul si frecventa complicatiilor postoperatorii. S-a
constatat, ca frecventa sangerarii postoperatorii este mai mare
dupa interventiile care implica aorta ascendentd, comparativ
cu cele, care implica alte portiuni ale aortei. De asemenea, in
multe cazuri, pentru fibrilatia atriala aparuta postoperatoriu
nu se gaseste o explicatie plauzibila [1-3]. Administrarea pre-
ventiva de beta-blocanti nu si-a demonstrat efectul scontat;
din contra, a fost asociat cu unele efecte adverse.

In ultimii ani, chirurgii cardiaci au inceput a suspecta fap-
tul, precum ca leziunea corpilor adiposi ai aortei ascendente
produc complicatiile mentionate, deoarece ei contin struc-
turi nervoase, care sunt responsabile de controlul autonom al
functiei cordului [4-6].

Pana in prezent, nu au fost efectuate cercetari morfolo-
gice detaliate ale corpilor adiposi ai aortei. Respectiv, scopul
studiului a fost de a descrie particularitatile macro si micro-
structurale ale aortei ascendente (componentele ei intrin-
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complications, since they contain nerve structures, which are
responsible for monitoring cardiac autonomic function. So far,
there have not been performed a detailed morphological re-
search of the adipose bodies of the aorta.

Material and methods. Material of investigation included
354 human aortas of both genders and ages, ranged from 16
weeks of intrauterine development up to the age of 93 years.
Anatomical pieces were taken in a maximum time of 24 hours
after death, and were prepared using injecting and staining
with Schiff’s reagent; histological methods (coloration by van
Gieson staining, with hematoxylin-eosin and methylene blue)
and immunohistochemical methods.

Results. There were specified macro and micro peculiari-
ties of the ascending aorta, particularly those relating to the
parietal vascularization, lymphatic drainage and innerva-
tion. The functional role of Rindfleisch adipose body was also
stressed. The obtained evidence explain the enigma of postop-
erative bleeding and atrial fibrillation, more frequently met in
surgical interventions on the ascending aortic segment.

Conclusions. The increased density of blood vessels,
nerves, lymph nodes in the ascending aorta adventitia sug-
gests that it is a functional structure. Taking into account the
particularities of vascularization and correlations between
Rindfleisch adipose body and heart lymph collectors, we might
reduce the frequency of cardiovascular postoperative compli-
cations. It is recommended to prevent intraoperative injuries
of the ascending aorta and, in particular, CAR, by performing
surgical procedures distally from the adipose body. The dis-
tance of incision cite from anterior aorto-pulmonary groove
depends on the location of this adipose structure.

Keywords: ascending aorta, fat body, postoperative atrial
fibrillation, bleeding, reflexogenic area.

Introduction

As the number and types of surgical interventions on heart
and major vessels performed in patients which get older, as
well as comorbidities tend to rise, the range and frequency of
postoperative complications also multiply. It has been found
that the frequency of post-operative bleeding is higher, after
interventions, involving the ascending aorta as compared with
other aortic areas involvement. Also, in many cases, postoper-
ative atrial fibrillation occurrence does not present any plau-
sible explanation [1-3]. The preventive administration of beta-
blockers has not shown the desired effect; on the contrary, it
has been associated with certain side effects.

In recent years, cardiac surgeons began to suspect that,
the injury of the ascending aortic fat bodies might produce
the above mentioned complications, since they contain nerve
structures, which are responsible for monitoring cardiac auto-
nomic function [4-6].

So far, there have not been performed a detailed morpho-
logical research of the fat bodies of the aorta. Respectively,
the purpose of the study was to describe the macro and mi-
cro peculiarities of ascending aorta (its vascular, nervous and
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seci vasculare, nervoase si limfatice), care, eventual, ar putea
determina elementul tactic chirurgical si reduce riscul de
complicatii postoperatorii specifice severe.

Material si metode

Materialul de investigatie a inclus 354 de aorte umane,
provenite de la persoane de ambele sexe si de varsta diferita,
incepand cu 16 saptamani de dezvoltare intrauterina si pana
la 93 de ani. Piesele anatomice au fost prelevate Intr-un ras-
timp de maxim 24 de ore dupa deces, care au fost preparate
prin injectare si colorare cu reactivul Schiff; de asemenea, au
fost utilizate metode histologice (coloratia dupa van Gieson,
cu hematoxilind eozina si albastru de metilen) si imunohis-
tochimice. Prin intermediul colorarii cu reactivul Schiff, s-a
examinat aspectul macro-microscopic al vasa vasorum si nervi
vasorum. Densitatea distribuirii vaselor intramurale aortale a
fost cercetatd pe histograme colorate cu hematoxilina-eozina
sau dupa van Gieson. Sursele de vascularizare si cdile de dre-
naj venos au fost studiate prin aplicarea metodei de injectare
a vaselor. Caile drenajului limfatic au fost examinate prin in-
jectarea interstitiald, iar pentru precizarea datelor obtinute au
fost aplicate metode imunohistochimice.

Rezultate

La examinarea vizuald a aortei ascendente (AAs), in toa-
te cazurile, pe linia de contact a aortei cu auricolul atriului
drept, s-a observat prezenta acumularii adipoase. in literatu-
rd, aceasta acumulare este denumita de fiecare investigator in
modul sau (plica, pernuta, creasta s.a.), dar, in opinia noastra,
nicio denumire mentionata nu este adecvata, deoarece nu re-
flecta in sine nici forma, nici functia, nici localizarea [7]. Utili-
zarea numeroaselor denumiri ale uneia si aceleiasi structuri:
wplica semilunaris’; ,vincula’; ,creasta aortei ascendente’; ,plica
transversald a aortei’, , creasta sino-tubulard” s.a., demonstrea-
za un nivel insuficient de cunoastere, precum si pomenirea
formatiunii In contexte diferite.

Noi propunem spre utilizare termenul de ,corpul adipos
Rindfleisch” (CAR), termen, care include si un omagiu adus
morfologului german, care a descris, pentru prima datd, in
anul 1884, o structura adipoasa subepicardica, asociata cu
aorta ascendenta.

De obicei, CAR incepe de la nivelul santului aorto-pulmo-
nar anterior, se indreapta in jos si spre dreapta. In cazul di-
mensiunilor mari, el continua pe fata convexa a aortei, deseori
- si pe cea posterioara. Dimensiunile cele mai mari, observate
de noi au fost de 7 cm 1n lungime si de 1 cm in latime. Une-
ori, corpii adiposi Rindfleisch sunt amplasati pe fata dreapta
a aortei ascendente, adesea avand forma unui oval orizontal
sau vertical. Cei localizati pe fata posterioara, de regula, au
forma unei plici agatate (Figura 1). Orientarea spatiald poate
fi orizontald, oblica, verticala, iar cAnd dimensiunile sunt mari
- combinatd (orizontal-ascendentd, orizontal-descendenta,
ramificata).

Au fost identificate si forme, care nu au fost descrise pana
acum in literatura de alti autori. S-a constatat, ca forma CAR
prezinta o variabilitate interindividuald importantd: bande-
letd, cilindru, cilindru ramificat, creasta, plicd, corp oval, corp
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lymphatic intrinsic components), which eventually might de-
scribe a surgical tactical approach and reduce the risk of spe-
cific severe postoperative complications.

Material and methods

Material of investigation included 354 human aortas of
both genders and ages, ranged from 16 weeks of intrauter-
ine development up to the age of 93 years. Anatomical pieces
were taken in a maximum time of 24 hours after death, and
were prepared by injecting and staining with Schiff’s reagent;
also there were used immunohistochemical and histological
methods (van Gieson staining, coloration with hematoxylin
eosin and methylene blue). By means of Schiff staining rea-
gent, there were examined the macro- and microscopic ap-
pearance of vasa vasorum and nervi vasorum. The density
distribution of intramural aortic vessels was investigated
on hematoxylin-eosin stained histograms or by van Gieson.
Sources of vascular and venous drainage pathways were
studied by the method of injecting the vessels. Lymphatic
drainage pathways were examined by interstitial injecting,
whereas immunohistochemical methods were applied for the
accuracy of the obtained data.

Results

Visual examination of the ascending aorta (AsA), in all
cases, where the aorta comes into contact with auricle of the
right atrium, showed presence of adipose accumulation. In
specialized literature, this accumulation is called differently
by each investigator (plica, pad, crest etc.), but, in our opi-
nion, these namings do not appropriately describe the form,
function or location [7]. The use of many namings of one and
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the same structure: “plica semilunaris”, “vincula”, “ascending
aortic crest”, “transversal aortic plica”, “sino-tubular crest” etc.,
proves an insufficient level of knowledge as well their use in
different contexts.

We suggest to use the term ,Rindfleisch fat body” (RFB), a
term that shows appreciation towards the German morpholo-
gist, who described for the first time, in 1884, a subepicardic
adipose structure associated with ascending aorta.

Commonly, RFB runs anteriorly of the aortopulmonary
groove, then curves downward and to the right. In cases of
larger sizes, it continues on the convex side of the aorta, often
- and on the posterior part. The largest recorded sizes were
of 7 cm long and 1 cm wide. Sometimes Rindfleisch fat bod-
ies are located on the right side of the ascending aorta, often
in the shape of a horizontal or vertical oval. Those located on
posterior side are, commonly, in the shape of a loll (Figure 1).
Spatial orientation can be horizontal, diagonal, vertical, and in
larger sizes - combined (horizontally-ascending, horizontally-
descending, branched).

Certain forms have been identified, which have not hitherto
been described in the literature by other authors. It was found
that the RFB form shows a significant variability: strip, cylin-
der, branched cylinder, crest, fold, oval body, round body, strip
passing into plica, cylinder or crest ending into fat pad etc.

Even with the naked eye, there can be often observed blood
vessels running towards RFP. The artery branches, related to
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Fig. 1 Corpii adiposi ai aortei ascendente: A - varianta tipica; B - localizata pe fata dreapta convexa;
C - plasata pe fata posterioara a aortei ascendente.
Fig. 1 Fat bodies of the ascending aorta: A - typical variation; B - located on the right convex part;
C -placed on the posterior side of the ascending aorta.

Fig. 2 Vasa vasorum ale aortei ascendente la fetusi de 20 si de 37 de saptamani.

Fig. 2 Vasa vasorum of the ascending aorta in foetuses at 20 and 37 weeks.

rotund, bandeleta ce trece in plicd, cilindru sau creasta, ce se the right vagus, run towards this area from the posterior side
termina cu pernuta s.a. of the ascending aorta. There are ascending vessels (coronary
Deseori, chiar cu ochiul liber, pot fi observate vase san- artery branches) and descending (branches of mediastinal
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guine, ce se indreapta spre CAR. De pe fata posterioara a aor-
tei ascendente, spre aceasta zong, vin ramurile arterei asociate
nervului vag drept. Sunt vase ascendente (ramurile arterelor
coronare) si descendente (ramurile arterelor mediastinale,
bronhiale si care au fost depistate, fiind din categoria vasa va-
sorum internae). Ultimele, pornesc de pe fata AAs adiacenta
trunchiului pulmonar, mai sus de jonctiunea bulbo-tubulara a
aortei. Toate vasele mentionate, formeaza o retea de anasto-
moze in interiorul corpului adipos. Histotopografia surselor de
vascularizare ale aortei ascendente depinde de forma si loca-
lizarea corpului adipos Rindfleisch. Trebuie mentionat faptul,
ca la fetusi, incepand cu varsta de 16 saptamani a dezvoltarii
intrauterine, cand acumularile adipoase subepicardice inca lip-
sesc, sursele de vascularizare prezentate de vasa vasorum in-
ternae aici se observa mai timpuriu decat in alte localizari si au
aspectul unei dungi de culoarea rosietica sau roza (Figura 2).

Elementele nervoase ale AAs sunt reprezentate de trun-
chiuri, fascicule si fibre nervoase, ganglioni nervosi, celule
nervoase solitare, terminatiuni nervoase. Ultimele, se locali-
zeaza predominant in adventice, mai putin - in media aortei;
predomina terminatiunile nervoase libere si cele cu compo-
nent glial.

Studiind toate zonele ale aortei toracice, doar in com-
ponenta CAR au fost depistate complexe vasculo-nervoase fu-
ziforme. In cAmpul mesoscopic (obiectivul 1 si 2), ele se asea-
mana cu terminatiunile nervoase butonate, iar cu cel de-al 4
obiectiv, se vede o fibra nervoasa inconjurata de numeroase
vase sanguine. In literatura de specialitate accesibild, nu a fost
gasita nicio informatie despre complexele 1n cauza.

Prin studiu histologic, a fost observat un aspect deosebit
- pe traiectul vasa vasorum internae s-au identificat diversi
corpusculi, asemanatori cu cel carotid, ceea ce nu fusese cazul
pentru alte surse de vascularizare ale acestui segment al aor-
tei. Era evidenta variabilitatea lor privind forma, localizarea,
dimensiunile. Forma cel mai frecvent intalnita - ovala, de di-
mensiuni maximale de 2 mm lungime, s-a atestat in straturile
superficiale ale adventicei; in stratul ei profund, se addpostesc
corpusculi de dimensiuni mai mici si celulele glomice disper-
sate. Corpusculii erau strapunsi, de obicei, longitudinal, de-a
lungul axei corpului adipos, de ramurile vasa vasorum inter-
nae. Cei din profunzimea adventicei, erau localizati In contact
cu vasele limfatice, iar celule glomice - dispersate in spatiile
intercelulare.

Spre deosebire de formatiunile glomice ale arcului aor-
tic, plasate langa locul fixarii ligamentului arterial si in santul
aorto-pulmonar (identificate la copii si tineri), cele ale aortei
ascendente s-au identificat la adulti de varsta diferita, inclu-
siv, senild. Odata cu Tnaintarea in varsta, numarul celulelor de
suport creste, devine mai evidenta pseudocapsula (Figura 3).

Traiectul cailor de drenaj limfatic al cordului in zona data
are un anumit rol clinic. Sunt doi colectori constanti ai cordu-
lui: cel drept si cel stang, plasati in santurile aorto-pulmona-
re, anterior si posterior. In 46% din cazuri, a fost identificat
inca unul - cel al atriului drept, deci si al zonei nodului sinuzal.
Ultimul, are un traiect oblic: pe partea proximalad a AAs, apare
sub epicard, la limita circumferintelor aortei drepte si stangi,
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arteries, bronchial and those detected from the category of
vasa vasorum internae). The latter ones start from the AAs
adjacent side of pulmonary trunk, above the bulbo-tubular
junction of the aorta. All the above mentioned vessels form a
network of anastomoses within the adipose body. The histo-
topography of vascular sources of ascending aorta depends
on the shape and location of Rindfleisch fat body. It should be
noted that in foetuses, starting with 16 weeks of intrauterine
development, when the accumulation of subepicardic fat is
still missing, the vascularization sources of the vasa vasorum
internae are observed earlier than in other areas and have the
appearance of a reddish or pink coloured strip (Figure 2).

The AsA nerve elements are shown as trunks, bundles and
nerve fibers, nerve ganglia, solitary nerve cells and nerve end-
ings. The latter are located predominantly in adventitia, less
- in the aortic media; free nerve endings and those with glial
component have a high prevalence.

Based on studies of various parts of the thoracic aorta,
fusiform neurovascular complexes were detected only in RFP
composition. In the mesoscopic field (objective 1 and 2), they
resemble encapsulated nerve endings, and the 4th objective,
we can notice a nerve fiber surrounded by numerous blood
vessels. There was not found any information about these
complexes in any available specialized literature.

A particular aspect was observed by means of histologi-
cal study, where various corpuscles, along the vasa vasorum
internae, were identified, similar to the carotid one, which
was not the case for other sources of vascularization of this
aortic segment. Their diversity regarding the shape, location
and size was obvious. The most frequently met form was the
oval shaped one, 2 mm long maximum size, recorded in the
superficial layers of adventitia; smaller sized corpuscles and
dispersed glomus cells were located in its deep layer. Corpus-
cles were commonly pierced through longitudinally along the
axis of the adipose body by the branches of vasa vasorum in-
ternae. Those from deep adventitia, were located in contact
with lymphatic vessels and glomus cells, being dispersed in
the intercellular spaces.

Unlike glomus formations in the aortic arch, which are
placed near the site of arterial ligament fixation and aorto-
pulmonary groove (identified in children and young people),
those from the ascending aorta were identified in adults of
different ages, including the senile age. Along with age, the
number of supporting cells increases and the pseudocapsule
becomes more obvious (Figure 3).

The lymphatic drainage pathways of the heart in this area
plays a definite clinical role. There are two constant collec-
tors of the heart: the right and the left one, situated in the
aorto-pulmonary grooves anteriorly and posteriorly. In 46%
of cases, another one was identified - that of the right atrium
and hence pertaining to sinus node area. The latter has an
oblique pathway: on the proximal part of AsA; it occurs un-
der the epicardium at the boundary surface of right and left
aortic circumferences, then it passes upwards, to the left and
intersects the boundary line of the AsA with the auricle of the
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Fig. 3 Glomusii aortei ascendente la 60 (A) sila 72 (B) de ani.
Fig. 3 Glomus of the ascending aorta at 60 (A) and 72 (B) years old.

Fig. 4 Corpusculi similari celui carotid din componenta corpului adipos Rindfleisch la una si aceeasi persoana.

Fig. 4 Corpuscles similar to the carotid contained in the Rindfleisch adipose body in same person.

apoi - trece in sus, spre stanga, intersectand linia de contact
a AAs cu auricolul atriului drept (prin urmare, si CAR, daca el
este dezvoltat In aceastd arie) si se varsa in colectorul limfatic
drept. in 54% din cazuri, cdile de drenaj al atriului drept sunt
reprezentate de o retea de vase limfatice.

Discutii

In primul deceniu al secolului XXI, a sporit interesul
specialistilor din domeniul chirurgiei cardiovasculare fata de
corpii adiposi subepicardici, in special, fata de cel al aortei as-
cendente, deoarece ei nu au fost descrisi suficient de detali-
at in literatura de specialitate. In consecinti, au aparut un sir
de articole, care contineau cuvantul ,enigma” in titlu [3, 5, 6,

right atrium (hence, the RFB as well, if it is developed in this
area) and pours into the right lymphatic collector. In 54% of
cases, the right atrium drainage pathways are described as a
network of lymphatic vessels.

Discussion

During the first decade of the XXI century, a specific inter-
est arose among the specialists in the field of cardiovascular
surgery regarding the subepicardic adipose bodies, especially
compared to that of the ascending aorta because they were
not properly described in the specialized literature. Conse-
quently, there were a number of articles containing the word
“enigma” within the titles [3, 5, 6, 8-10]. Usually, the fat body
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8-10]. De obicei, corpul adipos al aortei se extirpa in cadrul
manipulatiilor chirurgicale. Insi, s-a constatat ci frecventa
fibrilatiei atriale postoperatorii (FAPO) este mai rara, daca
CAR a fost mentinut integru. In consecinti, s-a presupus ci
in CAR sunt localizate anumite structuri reglatoare ale ritmu-
lui cardiac, de aceea lezarea sau extirparea lui poate induce
fibrilatie atrialda [11, 12]. Domind opinia precum ca trauma-
tizarea acestei formatiuni anatomice conduce la pierderea
efectului vagal asupra nodului sinusal in cazul disecarii CAR,
fibrilatia atriala are o frecventa de 27% vs. 7%, in cazul rama-
nerii lui intacte [13].

Consideram, ca nu exista suficiente dovezi, care sa explice
producerea FAPO prin simpla lezare a structurilor nervoase
din componenta CAR, deoarece nu se ofera raspunsul la cateva
intrebari:

e de ce FAPO nu se produce la toti pacientii, la care li s-a

inlaturat CAR?

e de ce frecventa FAPO este proportionalad cu varsta paci-

entului?

e de ce fibrilatia atriala se manifesta in zilele 2-4 postope-

ratoriu si nu imediat dupa interventie?

e de ce dupa transplantul de cord, riscul producerii FAPO

este mai redus decat dupa interventiile chirurgicale pe
cord deschis, dar care implica AAs [14]?

O alta problema care trebuie abordata, este frecventa mai
inaltd a hemoragiei postoperatorii dupa abordarea chirurgica-
13 a aortei ascendente, comparativ cu celelalte segmente. Noi
explicdm aparitia acestei complicatii prin originea directa a
vasa vasorum internae din aorta (respectiv, presiunea sangelui
in aceste vase este mai Tnalta) si prin existenta anastomozelor
multiple cu alte surse de vascularizare.

Totusi, cea mai frecventa si misterioasa complicatie posto-
peratorie in interventiile chirurgicale pe cord, care implica si
aorta ascendentd, este FAPO. Numarul cazurilor de fibrilatie
atriala postoperatorie este in continua crestere [15]. Astfel,
20-40% dintre pacientii care au beneficiat de interventii chi-
rurgicale pe aorta ascendentd, au avut disritmii postoperato-
riu, dintre care, in 7-20% din cazuri a urmat decesul.

Lupinski B. R. (2007, 2009), presupunea ca vasele limfati-
ce intracardiace pot avea un rol in declansarea proceselor pa-
tofiziologice, care implica sistemul de conducere al cordului.
Opiniile cercetatorilor cu privire la limfaticele aortei variaza:
unii descriu prezenta lor in adventice (Novikova T. P, 1965;
Johnson R. A., 1969; Takacs E., Jellinek H., 1986), altii rapor-
teaza localizarea lor numai in tesutul para-aortal (Bocea-
rov V, 1965). Golab B. (1977), a descris doi colectori limfatici
cardiaci (drept si stang), localizati in santurile aorto-pulmo-
nare [16]. Servelle M. si coaut. (1967), au remarcat existenta
unui colector suplimentar, de la atriul drept, care se varsa in
cel cardiac drept [17]. Doar in lucrarea lui Johnson R. (1969) a
fost descrisa prezenta nodulilor limfatici in adventicea aortala,
desi nu a fost precizata localizarea lor exacta [18].

in studiul nostru, a fost demonstrati existenta vaselor si
nodulilor limfatici in adventicea aortei ascendente. Datele
noastre confirma cele relatate de Servelle M. si coaut. (1967)
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of the ascending aorta is eradicated during surgical interven-
tion. However, it has been found that the frequency of postop-
erative atrial fibrillation (POAF) is rare, if the RFB was main-
tained intact. Therefore, it was also thought that RFB contains
certain structures that regulate the heart rate, and therefore
its damage or removal might induce atrial fibrillation [11, 12].
There is a dominating opinion that the trauma of this anatomi-
cal formation leads to the loss of vagal effect on sinus, if RFB is
cut, whereas atrial fibrillation has a frequency of 27% vs. 7%
in case it remains intact [13].

We believe that there is little evidence to explain POAEF, in-
duced by a simple injury of nerve structures contained in the
CAR, since it does not provide the answers to the following
questions:

e why POAF does not occur in all patients to whom RFB

was removed?

e why POAF frequency is proportional to the patient’s age?

e why atrial fibrillation occurs in 2-4 days postoperatively

rather than immediately after surgery?

e why after a heart transplantation, POAF risk is lower

than after an open heart surgery, but which involves AAs
[14]?

Another issue to be considered is the highest frequency of
postoperative hemorrhage after using the surgical approach
to ascending aorta compared to other segments. We may ex-
plain the occurrence of this complication by its direct origin of
vasa vasorum internae from the aorta (respectively, the blood
pressure is higher in these vessels) and by the presence of
multiple anastomoses with other sources of vascularization.

However, the most common and mysterious postoperative
complication in heart surgery is POAF, which involves the as-
cending aorta. The number of cases of postoperative atrial fi-
brillation is constantly growing [15]. Thus, 20-40% of patients
who underwent surgical interventions on the ascending aorta
showed postoperative dysrhythmia, whereas 7-20% of cases
resulted in the patient’s death.

Lupinski B.N. (2007, 2009), assumed that intracardiac lym-
phatic vessels might trigger the pathophysiological processes
and therefore involve the control system of the heart. The re-
searchers’ opinions on aortic lymphatics vary: some describe
their presence in adventitia (Novikova T. P, 1965; Johnson R. A,
1969; Takacs E., Jellinek H., 1986), others report their location
only in the para-aortal tissue (Bocearov V., 1965). Golab B.
(1977) described two cardiac lymphatic collectors (right and
left), located in the aorto-pulmonary grooves [16]. Servelle
M. et al. (1967) noted the presence of an additional collector,
from the right atrium, which flows into the right heart collec-
tor [17]. Only the work of Johnson R. (1969) described the
occurrence of lymph nodes in the aortic adventitia, although
their exact location was not clearly specified [18].

During our study, it was demonstrated the presence of
lymph nodes and vessels in the adventitia of the ascending
aorta. Our data confirm those reported by Servelle M. et al.
(1967) regarding the presence, in many cases, of the lym-
phatic collector in the right atrium, which is responsible for



referitor la existenta, in multe cazuri, a colectorului limfatic
de la atriul drept, care efectueaza drenajul limfatic al regiunii
nodului sinuzal si care traverseaza CAR.

Nakata Y., Shionoya S. (1979), au descris leziuni vascu-
lare, cauzate de perturbarea limfaticelor vasculare intra-
parietale [19]. Symbas P. si coaut. (1963), au raportat des-
pre efectul Intreruperii experimentale a limfaticelor [20].
Consideram cd anume prin lezarea colectorilor limfatici in
timpul interventiilor chirurgicale putem raspunde la intre-
birile formulate anterior. In lipsa colectorului limfatic din
atriul drept, traumatizarea retelei limfatice nu prezinta pe-
ricolul declansarii FAPO: drenajul are loc prin colateralele
mentinute. Staza limfatica se formeaza timp de 2-4 zile, de
aici si explicatia, de ce anume In aceste segmente de timp se
manifesta tulburarile ritmului cardiac.

La varstnici, reteaua limfatica este redusa si nu este in
stare sa compenseze functia vaselor limfatice sau a colecto-
rului limfatic, lezate intraoperatoriu. Restabilirea circulatiei
sangvine adecvate a cordului dupa transplantare si formarea
limfei dureaza cateva saptamani, deseori - luni de zile. in con-
formitate cu datele lui Nakano T. si coaut. (2005), regenerarea
vaselor limfatice dureaza de la doua pana la patru saptamani
[21]. Aceasta informatie ne ajuta sa explicdm frecventa mai
redusa a FAPO in transplantul de cord; fireste, lezarea cailor
de drenaj limfatic ale cordului nu este unica cauza a acestei
complicatii.

Noi am confruntat datele obtinute cu rezultatele investi-
gatiilor de laborator ale lui Comroe J. (1939) [22]. La intro-
ducerea lobelinei prin canula, in diverse zone ale aortei, au-
torul mentionat a constatat un rezultat pozitiv, atunci cand
substanta se introducea proximal de zona de trecere a AAs
in arc. Astfel, cercetatorul a conchis ca zona chemosenzitiva
ar putea fi localizata ori in aorta ascendenta, ori In portiunea
incipientd a arcului aortic. Anume aici se afla originea vasa
vasorum internae depistate de noi, care vascularizeaza struc-
turile glomice. Prin urmare, zona chemoreceptoare a aortei
este localizata la nivelul corpului adipos Rindfleisch, desi toti
autorii, vorbind despre zonele reflexogene vasculare, le con-
sidera a fi arcul aortei si sinusul carotid.

Ce reprezinti corpul adipos al AAs? in interpretarea lui
Rindfleisch (1884), aceasta formatiune este necesara in
timpul sistolei cardiace, deoarece ea fortifica peretii aortei.
Gross (1921), a observat o asociere dintre starea vaselor
sangvine a CAR si insuficienta coronariana. Davis (1927),
Smetana (1930), Robertson (1930), Parke si Michels (1966)
au explicat existenta CAR prin contractiile auriculului drept,
care contacteazi cu aorta. In viziunea noastra, corpul adipos
Rindfleisch este o zond de monitorizare a compozitiei sange-
lui, a limfei si a lichidului tisular, o structura de amortizare,
necesara in conditiile hemodinamice existente 1n aorta as-
cendenta.

Concluzii

1) Aorta ascendenta are un rol cu mult mai mare in fiziolo-
gia sistemului vascular decat se considera pana acum.
Densitatea sporita a vaselor sangvine, a nervilor, pre-
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the lymphatic drainage in the region of sinus node and passes
through RFB.

Nakata Y., Shionoya S. (1979) described vascular injuries
caused by the damage of intraparietal vascular lymphatics
[19]. Symbas P. and et al. (1963) reported on the experimen-
tal disruption effect of the lymphatics [20]. We consider that,
namely, by damaging certain lymphatic collectors during sur-
gical manipulations, we can answer to the questions above.
In the absence of lymphatic collector in the right atrium, the
trauma of the lymphatic network does not pose threat upon
triggering POAF: the drainage occurs via maintained collat-
erals. Lymphatic stasis is formed within 2-4 days, hence ex-
plaining why the heart rate disorders occur exactly during
this time period.

In elderly, the lymphatic network is reduced and is not
able to compensate proper functioning of the lymphatic ves-
sels or collector after an intraoperative injury. The restore of
an adequate blood flow to the heart after transplantation and
formation of lymph takes several weeks, often even months.
According to the data of T. Nakano and et al. (2005), regen-
eration of the lymphatic vessels takes from two to four weeks
[21]. This information helps to explain the lower frequency of
POAF in heart transplantation; naturally, the damage of lym-
phatic drainage pathways of the heart is not the only cause of
this complication.

We have compared the obtained data with the results of
laboratory investigations of Comroe J. (1939) [22]. During the
introduction of the lobeline through cannula, in various parts
of the aorta, the author recorded a positive result, when the
substance was introduced proximally to the crossing area of
the AsA in the arch. Thus, the investigator concluded that the
chemosensitive zone may be located either in the ascending
aorta or in the incipient portion of the aortic arch. Our studies
determined that namely here the origin of vasa vasorum in-
ternae is, which vascularize the glomus structures. Therefore,
the aortic chemoreceptor zone is located on the level of the
Rindfleisch fat body, although all the authors, when describing
the vascular reflex zones, consider them to be the aortic arch
and carotid sinus.

What is the AsA fat body? According to Rindfleisch (1884),
this formation is required during cardiac systole, because it
strengthens the walls of the aorta. Gross (1921), observed an
association between the blood vessel condition of RFB and
coronary insufficiency. Davis (1927), Smetana (1930), Rob-
ertson (1930), Parke and Michels (1966) explained the RFB
presence by contractions of the right auricle, which come into
contact with the aorta. In our opinion, the Rindfleisch fat body
is a monitoring zone for blood, lymph and fluid tissue compo-
sition, a buffering structure required under the existing hemo-
dynamics of the ascending aorta.

Conclusions

1) The ascending aorta plays a greater role in the physiolo-
gy of the vascular system than it was considered before.
The increased density of blood vessels, nerves, pres-
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zenta nodulilor limfatici si structurilor glomice in com-
ponenta corpului adipos al AAs sugereaza ideea despre
caracterul multifunctional al acestuia.

2) Luarea in calcul a particularitatilor vascularizarii si core-
latiilor corpului adipos Rindfleisch cu colectorii limfa-
tici ai cordului, va reduce din frecventa complicatiilor
dupa chirurgia cardiovasculara.

3) Se recomanda protejarea intraoperatorie de leziuni
ale aortei ascendente si, in special, a CAR, mutand locul
manipulatiilor chirurgicale mai distal de corpul adipos
al AAs. Distanta locului de incizie de la santul aortopul-
monar anterior se determina in functie de localizarea
acestei structuri anatomice.
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ence of lymph nodes and glomus structures in zone of
fat body of ascending aorta suggests its multifunctional
character.

2) Considerations upon the peculiarities of vascularization
and correlations between the Rindfleisch fat body and
lymphatic collectors of the heart may reduce the fre-
quency of cardiovascular complications after surgery.

3) It is recommended to protect the ascending aorta
against intraoperative injuries and, in particular, RFB,
by performing surgical manipulations distally of the
AsA fat body. The distance of incision site from anterior
aorto-pulmonary groove depends on the location of
this adipose structure.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Se presupune ca factorul ciliar neurotrofic (CNTF), parte a
unei subfamilii a citokinelor, ar fi esential pentru dezvoltarea
normala a SNC si supravietuirea celulelor nervoase (in speci-
al, a motoneuronilor) si celor musculare dupa leziuni. Actu-
almente, se studiaza intensiv perspectivele farmacologice ale
CNTF in tratarea unor afectiuni neurologice.

Ipoteza de cercetare

Nivelul seric al CNTF la copiii cu leziuni cerebrale perinata-
le poseda un rol important in dezvoltarea afectiunilor rezidu-
ale ale sistemului nervos central.

Noutatea adusa literaturii stiintifice din domeniu

S-a demonstrat cd nivelele de CNTF sunt reduse semnifi-
cativ la copii cu leziuni cerebrale perinatale (LCP) si core-
leaza cu modificdrile neurofiziologice si neuroimagistice. S-a
constatat, ca CNTF manifesta efect neuroprotectiv si ar putea
avea atat o perspectiva terapeutica in LCP, cat si de biomar-
ker.

Rezumat

Introducere. Modificarile biochimice si fiziopatologice
care au loc in creierul neonatal in leziunile cerebrale perina-
tale sunt complexe. In ultimii ani, se fac cercetiri importante
asupra factorilor neurotrofici, deoarece procesele cerebrale
fundamentale sunt legate de neuroregenerare (neurotroficita-
te, neuroprotectie, neuroplasticitate si neurogeneza).

Material si metode. Studiu prospectiv, de cohorta. Au fost
cercetati 75 de copii cu encefalopatie neonatala de geneza hi-
poxico-ischemica, repartizati in 3 loturi a cate 25 de copii, in
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What is not known yet, about the topic

It is supposed that the ciliary neurotrophic factor (CNTF),
which is a part of a subfamily of cytokines, is essential for nor-
mal development of the CNS, neuronal cell survival (especial-
ly of motor neurons) and muscular cell survival after lesions.
Today, pharmacologic perspectives of CNTF in treating neu-
rologic diseases is being studied intensely.

Research hypothesis

Seric level of CNTF in children with perinatal cerebral le-
sions plays an important role in the development of residual
disorders of the CNS.

Article’s added novelty on this scientific topic

It has been demonstrated that CNTF levels are significantly
reduced in children with perinatal cerebral lesions (PCL)
and correlates with neurophysiological and neuro-imagistic
modifications. It has been established that CNTF manifests a
neuroprotective effect and could have both therapeutic per-
spective in PCL and biomarker perspective as well.

Abstract

Introduction. Biochemical and physiopathological modi-
fications that occur in the neonatal brain in perinatal cerebral
lesions are complex. In the past few years, important research
are being held regarding neurotrophic factors because funda-
mental cerebral processes are related to neuroregeneration
(neurotrophicity, neuroprotection, neuroplasticity and neuro-
genesis).

Material and methods. Cohort, prospective study. Sev-
enty-five children with neonatal encephalopathy of ischemic-
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functie de gradul de severitate a bolii; referinta - 25 de copii
practic sanatosi. Examinadrile au cuprins: aprecierea CNTF se-
ric la varsta de 1-3 luni si de 12 luni, EEG si imagistica cere-
brala. Studiata corelatia dintre CNTF seric si gradele de leziuni
cerebrale perinatale, precum si cu tulburarile reziduale dupa
aceste leziuni vs. copiii sanatosi.

Rezultate. Au fost constatate concentratii serice scazute
de CNTF la copiii cu varsta de 3 luni care, ulterior, au dezvol-
tat tulburari reziduale (TR) ale SNC: TR majore (3,04 [95CI:
2,2-3,88] pg/mL) si minore (5,15 [95CI: 4,6-5,7] pg/mL),
comparativ cu cei practic sanatosi (8,1 [95CI: 7,5-8,7] pg/mL),
p<0,001. Valorile absolute de CNTF coreleaza negativ cu gra-
dul de severitate al LCP (rxy=-0,921), cu traseele epileptice
pe EEG (rxy=-0,74; p<0,01), cu modificarile structurale ale
tesutului cerebral (rxy=-0,71, p<0,01). La varsta de 12 luni,
s-a observat o crestere semnificativa a nivelelor de CNTF (cu
25,9%) la copiii cu LCP severe, superioard in valori relative,
in comparatie cu copiii sanatosi (15,6%). Cu toate acestea, ni-
velurile serice de CNTF 1n valori absolute ramaneau scazute
(r,=0,875, p<0,001).

Concluzii. Concentratiile serice de CNTF sunt scazute sem-
nificativ la copiii cu LCP, cu varsta intre 1-3 si 12 luni, compa-
rativ cu copiii practic sanatosi si coreleaza cu modificarile ne-
urofiziologice si neuroimagistice. Odata cu cresterea copilului,
cresc concentratiile serice de CNTF, notificind implicarea sa
in procesele de neurodezvoltare atat la copilul practic sana-
tos, cat si la cel cu LCP. Cresterea semnificativa a nivelurilor de
CNTF la copiii cu paralizie cerebrala notifica importanta sa in
procesele de neuroregenerare, iar la cei cu epilepsie - implica-
rea in procesele de epileptogeneza. Aceste rezultate sugerea-
za necesitatea terapiilor neuroprotectore (administrarea de
CNTF) la etapele precoce ale leziunii.

Cuvinte cheie: encefalopatie neonatald, leziuni cerebrale
perinatale, hipoxie-ischemie cerebrala, tulburari reziduale,
factori neurotrofici, factor ciliar neurotrofic, CNTF.

Introducere

in lucrarea lui D. Muresanu, se constata urmatoarele:
,Descoperirea factorilor neurotrofici (FN) a oferit o dimensiu-
ne in plus capacitdtii de intelegere a proceselor de proliferare,
crestere, diferentiere si transformare a celulelor din SNC in cur-
sul ontogenezei si in cursul diverselor procese patologice” [1].

Concluziile unui sir de studii biomedicale experimentale
proiecteaza efectele factorului ciliar neurotrofic (CNTF) asu-
pra neurogenezei si implicarea lui in diferentierea celulelor
stem-neuronale (NSCs), neuronilor si neurogliei, argumen-
tand importanta CNTF in tratarea diferitor boli ale sistemului
nervos central si periferic [2-4].

Rezultatele unor studii experimentale sugereaza ca CNTF
si receptorul sau (CNTFR), ar putea avea mai multe efecte asu-
pra SNC. Studiul, realizat de Wagener E. et al. (2014) pe CNTF
uman, a consemnat ca CNTF poate forma legaturi cu mai multi
receptori, avand un potential terapeutic mare in bolile neuro-
degenerative si in obezitate [2]. Astfel, CNTF actioneaza ca si
o citokina de protectie impotriva mai multor leziuni neurona-
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hypoxic genesis were studied, they were divided in 3 groups
of 25 children, depending on the severity of the disease; the
control group was made of 25 almost healthy children. Exami-
nations included: seric CNTF appreciation at the age of 1-3
months and 12 months, EEG and cerebral imagistics. Correla-
tion between seric CNTF and the severity of perinatal cerebral
lesions was studied, as well as residual disorders remained
after these lesions compared to healthy children.

Results. Low seric concentrations of CNTF were found
in children of 1-3 months old, that, eventually, developed re-
sidual disorders (RD) of CNS: major RD (3.04 [95CI: 2.2-3.88]
pg/mL) and minor RD (5.15 [95CI: 4.6-5.7] pg/mL), compared
to healthy children (8.1 [95CI: 7.5-8.7] pg/mL), p<0.001. Ab-
solute values of CNTF correlate negatively with the severity
level of PCL (rxy=-0.92 1), with EEG epileptic track (rxy=-0.74;
p<0.01), with structural modifications of the cerebral tissue
(rxy=-0.71, p<0.01). At the age of 12 months, a rise in seric lev-
els of CNTF has been observed (with 25.9%) in children with
severe PCL, superior in relative values when compared with
healthy children (15.6%). However, seric levels of CNTF in ab-
solute values remained low (rxy=0.975, p<0.001).

Conclusions. Seric concentrations of CNTF are significant-
ly low in children with PCL, with the age ranging between 1-3
months and 12 months, compared to healthy children and cor-
relates with neurophysiological and neuro-imagistic modifica-
tions. With children’s growth, seric levels of CNTF rise as well,
underlining its implication in processes of neural development
in both healthy and children with PCL. Significant rise of CNTF
levels in children with cerebral palsy shows its importance in
neuroregeneration processes, and in children with epilepsy -
its importance in neuroregeneration processes. These results
suggest the need of neuroprotective therapies (administration
of CNTF) in early stages of the lesions.

Keywords: neonatal encephalopathy, perinatal cerebral
lesions, cerebral hypoxic ischemia, residual disorders, neuro-
trophic factors, ciliary neurotrophic factor, CNTF.

Introduction

In the work of D. Muresanu, the following is stated: “The
discovering of the neurotrophic factors (NF) offered a plus di-
mension in our capacity of understanding of proliferative, grow-
ing, differentiation and transformation processes of cells in the
CNS during ontogenesis and during various pathological pro-
cesses” [1].

Conclusions of many biomedical experimental studies
show the effects of the ciliary neurotrophic factor (CNTF) on
neurogenesis and its implication in differentiation of neuronal
stem-cells (NSCs), neurons and neuroglia, underlining the im-
portance of CNTF in treating different diseases of central and
peripheral nervous systems [2-4].

Results of certain experimental studies suggest that CNTF
and its receptor (CNTFR) could have more effects on CNS.
The study made by Wagener E. et al. (2014) on human CNTF
showed that CNTF can bind to several receptors, thus having
a great therapeutic potential in treating neurodegenerative
diseases and obesity [2]. Thereby, CNTF acts like a protec-



le si isi exercita efectele sale asupra muschilor si neuronilor,
protejand muschii scheletici impotriva leziunilor, ameliorand
supravietuirea neuronilor dupa leziuni (fosforileaza tirozina);
la fel, reduce atrofia indusa de denervare a muschilor scheletici
[5]. De asemenea, promoveaza diferentierea celulelor bipolare
si celulelor gliale [6], Imbunatateste oligodendrogeneza (prin
favorizarea celulelor precursoare ale oligodendrocitelor),
supravietuirea si diferentierea in vivo [7], promoveaza prolife-
rarea si diferentierea celulelor stem-neuronale (NSCs) [8].

Scharfman H. et al. (2002) [9]; Brigadski T, Lebmann V.
(2014) [10], au remarcat faptul ca leziunile celulelor nervoase
ale mamiferelor induc urmari ireversibile, deoarece aceste ce-
lule nu sunt capabile sa regenereze. Perturbarea functiilor axo-
nilor sau neuronilor, corelate cu severitatea leziunii, realizea-
za Intreruperea conexiunilor pentru transmiterea informatiei
de la celuld la celuld. Cu toate acestea, conform unor studii,
sporeste numarul dovezilor in favoarea mecanismului de re-
generare si de restabilire a conexiunilor interneuronale la
adult In urma leziunilor provocate in anumite conditii expe-
rimentale [9, 10]. Astfel de rezultate admit posibilitatea de re-
generare a conexiunilor sinaptice In anumite zone ale SNC in
urma unor leziuni cerebrale.

Mai multe studii relateaza beneficiile tratamentului cu
CNTF 1n salvarea numarului si functiei motoneuronilor [11,
12]. Un studiu, realizat pe soareci cu ischemie cerebrala focalg,
sugereaza cd CNTF mediaza accidentul vascular cerebral. Sti-
mularea farmacologica continud cu CNTF ar putea fi o strategie
terapeutica buna pentru inlocuirea celulelor dupa AVC [12].

Desi, in ultimii ani, mai multe descoperiri importante au
fost obtinute cu privire la epidemiologia, diagnosticul si meca-
nismul LCP cauzate de EN [13, 14], fiziopatologia si manage-
mentul acestora raman, in cea mai mare parte, controversate
[15]. In pofida numarului mic de cercetiri experimentale si
date clinice pe modele de animale si umane, care sprijina te-
rapiile neuroprotectoare in variate boli ale SNC, calea finala
comuna de preventie a distructiilor neuronale Tn LCP ramane,
deocamdata, neclara.

Scopul principal al studiului a fost aprecierea nivelului seric
al CNTF la copiii cu leziuni cerebrale perinatale pentru estima-
rea rolului sdu in dezvoltarea tulburdrilor reziduale ale SNC.

Material si metode

Protocolul si design-ul cercetdrii

Studiu de tip prospectiv, nerandomizat, de cohorts, a fost
realizat la Clinica de neuropediatrie a Departamentului de pe-
diatrie al USMF ,Nicolae Testemitanu”, in perioada 2005-2010.

Avand in vedere ca studiul a fost efectuat asupra minorilor,
acordul informat scris a fost obtinut de la unul dintre parintii.

Au fost Inrolati in studiu 100 de copii cu varsta cuprinsa in-
tre 1-3 luni si 48+12 luni; 25 dintre ei au fost ,practic sanatosi”
(LPS), 75 - au suportat LCP hipoxic-ischemice de diferit grad
de severitate in perioada perinatala (25 - gradul I / LCPH [, 25
- gradul I / LCPH 11, 25 - gradul IIT / LCPH III).

Antecedentele perinatale au fost apreciate in cadrul
unui studiu retrospectiv al fiselor medicale si datele de la
apartinatori, care a vizat starea copiilor la nastere (scorul Ap-
gar: gradul [ - 5-7 puncte, gradul II - 4-6 puncte, gradul III

Factorul ciliar neurotrofic si tulburdrile reziduale la copii

tive cytokine against many neuronal lesions and has effects
on neurons and muscles, protecting skeletal muscles against
lesions, improving survival of neurons after lesions (through
tyrosine phosphorylation); also, it reduces atrophy induced by
denervation of skeletal muscles [5]. It also promotes bipolar
cells and glial cells differentiation [6], improves oligodendro-
genesis (by favorising precursor cells of oligodendrocytes),
survival and differentiation in vivo [7], and promotes prolif-
eration and differentiation of neuronal stem-cells (NSCs) [8].
Sharfman H. et al. (2002) [9]; Brigadski T, Lebmann V.
(2014) [10], remarked that lesions of nervous cell of mammals
induce irreversible consequences, due to the fact that these
cells are not capable to regenerate. Disturbances of axons’ or
neurons’ functions, correlated to the severity of the disease,
discontinue connections for informational passage from cell to
cell. Nevertheless, according to some studies, there are a rising
number of proofs that support the mechanism of regeneration
and restoration of interneuronal connections in adults after
lesions made under experimental conditions [9, 10]. Such re-
sults admit the possibility of regeneration of synaptic connec-
tions in certain zones of CNS after some cerebral lesions.
Many studies relate the benefits of the treatment with CNTF
in saving the number and function of motor neurons [11, 12].
A study made on rats with focal cerebral ischemia, suggests
that CNTF mediates the cerebral vascular accident. Continuous
pharmacologic stimulation with CNTF could become a thera-
peutic strategy for cell replacement after strokes [12].
Although, in the last few years, many discoveries have been
made regarding the epidemiology, diagnosis and the mecha-
nism of PCL caused by EN [13, 14], their physiopathology and
management remain mostly controversial [15]. Despite the
small number of experimental researches and clinical data
from human and animal models that support neuroprotective
therapies in various diseases of CNS, the final common path
of prevention of neuronal destruction in PCL remains unclear.
The main aim of the study was appreciation of the seric lev-
el of CNTF in children with perinatal cerebral lesions in order
to estimate its role in the development of residual disorders
of the CNS.

Material and methods

The protocol and design of the study

The prospective, nonrandomized, cohort study was held at
the Neuropediatric Clinic of the Pediatric Department of Nico-
lae Testemitanu State University of Medicine and Pharmacy
during 2005-2010.

Considering that the study was performed on minor pa-
tients, the written informed consent was obtained from their
parents.

One hundred children were enrolled in the study, with ages
ranging from 1-3 months and 48+12 months; 250f them were
almost healthy children (AHC), and 75 suffered from hypoxic-
ischemic PCL of different level of severity (25 children - of 1*
degree / PCLH 1, 25 children - of 2™ degree / PCLH II, and 25
children - of 3" degree / PCLH III).

Perinatal antecedents were appreciated in a previous ret-
rospective study of medical records and data obtained from
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- 0-3 puncte) [16] si volumul tratamentului suportiv in sectia
de terapie intensiva: ventilatie adecvatda, mentinerea unei
perfuzii optime, mentinerea glicemiei in limite normale, con-
trolul convulsiilor, evitarea supraincarcarii cu fluide, reduce-
rea hipertensiunii intracraniene, antibioticoterapie in caz de
coexistentd a unei infectii, in caz de stop cardiac - resuscitare
cardio-respiratorie.
Design-ul studiului este redat in Figura 1.
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LO[,,PmCﬁCSEﬂétOSi“ !77777777777777 ‘777T 7777777777
oA . —>| (1=25) |—>} E: P y—P:F' e neura
antepartum si | ®Scor Denver-1I } | ®Scor Denver-IT
postpartum || Lot,LCPH usoare” _»} _0500{ Amlel—. ol ®Scor ..Amlclleson si
(n=25) | Tison si Gosselin } | Gosselin

® Comorbiditati N . o -
|Examinari paraclinice \Examindari paraclinice

® Scor Apgar T L | L
" Lot ,,LCPH medii | eImagistice | eImagistice
N g
. Sm(?]a lgt?nerala a (n=25) _>} ®EEG ! ®EEG
copilului |

I
| Laborator |Laborator
postpartum Ly Lm,,L(CPIZ-[;evere" _>} © FN CNTF H *FN CNTF !
= R o

Fig. 1 Design-ul studiului.

Criterii de includere

® Copii care au suportat encefalopatie neonatala (EN) de
geneza hipoxic-ischemica (cu 3 grade de severitate), con-
firmate prin examene clinice.

Criterii de excludere din studiu

e infectii intrauterine;

® erori Inndscute de metabolism;

¢ sindroame genetice si cromosomiale;
® boli inflamatorii curente;

® viciu cardiac congenital;

® istoric de malignitate.

Parametrul principal de rezultat, inregistrat in cadrul stu-
diului - concentratia serica a CNTF (pg/mL).

Parametrii secundari de rezultat, inregistrati in cadrul stu-
diului:

e scorul DENVER II;

® examenul-screening Amiel-Tison si Gosselin;

e rezultatele examinarilor imagistice;

e rezultatele EEG.

Esantionul de studiu a fost format din 100 de copii: 3 gru-
puria cate 25 de copii (cu gradul I, gradul II si gradul 111 al LCP)
si 25 de copii sanatosi, cu varsta cuprinsa intre 1-3 si 48+12
luni.

Definitia entitatilor clinice studiate

Encefalopatia neonatala reprezinta o varietate de entitati
clinice care au in comun o scadere a livrarii oxigenului des-
tinat creierului, secundara hipoperfuziei cerebrale si se defi-
neste prin leziuni cerebrale aparute la nou-nascut ca urmare
a hipoxiei si ischemiei cerebrale, secundare suferintei fetale
cronice sau acute, urmata de consecinte in neurodezvoltare.
Este un sindrom clinic definit de afectarea neurologica majora
in primele zile ale vietii la un nou-nascut la termen, manifestat
prin dificultatea de a initia si a-si mentine respiratia, depresia
tonusului muscular si reflexelor, nivel redus de constiinta si,
frecvent, convulsii. LCP hipoxic-ischemice usoare (gradul I) se
caracterizeaza prin urmatoarele manifestari clinice: agitatie,
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relatives, that regarded their children’ state at birth (Apgar
score: first degree - 5-7 points, second degree - 4-6 points,
third degree - 0-3 points) [16] and the volume of the support-
ive treatment in the ICU: adequate ventilation, maintenance of
an optimal perfusion, maintenance of normal levels of glycae-
mia, seizures control, avoidance of fluid overfill, reduction of
cerebral hypertension, treatment with antibiotics in case of an
existing infection, cardio-pulmonary resuscitation in cases of
cardiac arrest. The study design is shown in Figure 1.

! TO: at birth ! | T1: 1-3 months postnatal : ! T2:12 months postnatal !
_____________ N
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general state of PCLH" (n=25) } ;!
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(n=25) b e

Fig. 1 Study design.

Inclusion criteria

® Children that suffered from neonatal encephalopathy
(NE) of hypoxic-ischemic genesis (with 3 severity degre-
es), confirmed by clinical examination.

Exclusion criteria

® intrauterine infections;

® congenital metabolism errors;

® genetic and chromosome syndromes;

e current inflammatory diseases;

® congenital heart malformations;

® malignancy history.

The main result parameter that has been recorded in the
study was the seric concentration of CNTF (pg/mL).

Secondary result parameters, recorded in the study:

e DENVER II Score;

® Amiel-Tison and Gosselin screening exam;

e results of imagistic examinations;

® EEG results.

One hundred children were enrolled in the study, divided
into 3 groups, 25 children each (with first, second and third
degree of PCL) and 25 healthy children with ages ranging from
1-3 months and 48+12 months.

Definition of studied clinical entities

Neonatal encephalopathy represents a variety of clinical
entities that have in common lesser delivery of oxygen des-
ignated for the brain, secondary to cerebral hypoperfusion
and is defined by cerebral lesions appeared in the new-born
baby after hypoxia and ischemia of the brain, secondary to
acute or chronic fetal suffering, followed by consequences in
neurological development. It is a clinical syndrome defined by
the major neurological impact in the first days of life of an in-
term new-born baby, characterized by difficulty in initiating
and maintaining of breathing, depression of muscular tonus
and reflexes, reduced level of consciousness, and frequently
seizures. Light hypoxic-ischemic PCL (1% degree) are charac-



hiperexcitabilitate, tonus normal, supt slab, reflex Moro dimi-
nuat, midriaza, tahicardie, absenta convulsiilor, EEG normal3,
durata manifestarilor clinice 1-3 zile; moderate (gradul II)
prin: letargie / obnubilare, hipotonie moderata, supt slab sau
absent, reflex Moro slab, mioza, bradicardie, convulsii focale
sau multifocale, acidoza tranzitorie, EEG cu microvoltaj delta
si theta, durata manifestarilor clinice 2-14 zile; severe (grad
I1I): stupor ce raspunde doar la stimuli puternici, placiditate,
decerebrare intermitentd, supt absent, ritmul cardiac variabil,
Moro absent, reflex pupilar la lumind diminuat, convulsii, aci-
doza persistentd, EEG cu supresie electrica cerebrala, durata
manifestarilor clinice - ore pana la saptdmani, cu sechele ne-
urologice severe.

Patologiile reziduale ale SNC, in special PC, constituie se-
chele ale unei boli a SNC, sau reprezinta o afectiune curenta,
cauzata de o afectiune aparuta anterior. , Tulburarile reziduale
minore” includ dereglarile functionale ale creierului, expri-
mate prin tulburari comportamentale, de vorbire si limbaj, de
atentie, de adaptare sociala etc.; ,tulburarile reziduale majore”
includ tulburarile organice cerebrale, exprimate prin epilep-
sie, paralizie cerebrala si retard mental.

Dinamica evolutiva a LCP a fost apreciata timp de 48+12
luni.

Studiul clinico-imunoenzimatic prospectiv, realizat pe cei
100 de copii, a vizat statusul neurodevelopmental, apreciat
prin testarile neuropsihologice DENVER II [17] si examenul
neurologic Amiel-Tison si Gosseline [18], examenele imagis-
tice (ETF si RMN cerebrald) si electroencefalografice. Testul
DENVER II s-a efectuat la varsta de 1-3 luni si a permis for-
marea grupurilor de risc pentru probleme neurologice, prin
aprecierea performantelor profesional-sociale (25 itemi), mo-
tor fin-adaptive (29 itemi), limbaj (39 itemi), motor-grosiere
(motricitate generala) (32 itemi), comportament - 5 itemi.
Pentru a facilita calculele matematice, testul s-a punctat in
felul urmator: ,0” - rezultat normal, ,1” - suspect, ,2” - usor
anormal; ,,3” - moderat; ,4” - sever anormal; ,5” - instabil.

Efectuarea examenului screening Amiel-Tison si Gosselin
in evolutia cresterii, a permis aprecierea performantelor neu-
rodevelopmentale si confirmarea diagnozelor evolutve. Datele
obtinute s-au codificat pentru a usura calculele matematice:
,0” indica un rezultat tipic, In limitele normalului, ,1” - un re-
zultat usor anormal, ,1+” - un rezultat patologic moderat, ,2”
- indica un rezultat clar patologic (sever), ,X” - permite cule-
gerea de date atunci, cand rezultatul normal sau anormal al
unei observatii nu poate fi definit cu certitudine.

Examenul imunoenzimatic a constat in aprecierea
concentratiilor serice ale CNTF 1n perioada postacuta a LCP
(1-3 luni) si In cea de recuperare (12 luni), la analizatorul
imunologic STAT FAX-303 (SUA, 2005), prin metoda de analiza
imuno-enzimatica (ELIZAKit Cat. No. CYT306, care a masurat
forma matura de CNTF).

Calculele si testele statistice, utilizate in studiu: media arit-
meticd; dispersia; eroarea standard; frecventa relativa; inter-
valul de incredere; coeficientul de corelare Pearson; testul x2
(chi patrat) al lui Pearson; testul ANOVA; testul Mann-Whit-
ney; regresia liniard, sensibilitatea, specificitatea, curba ROC
(1. engl. Receiver Operator Characteristic curve).

Factorul ciliar neurotrofic si tulburdrile reziduale la copii

terized by the following clinical manifestations: agitation, hy-
perexcitability, normal tonus, weak suck, diminished Moro re-
flex, mydriasis, tachycardia, absence of seizures, normal EEG,
manifestations last for 1-3 days. Moderate hypoxic-ischemic
PCL (2™ degree) are characterized by: lethargy / obnubilation,
moderate hypotonus, weak or absent suck, weak Moro reflex,
miosis, bradycardia, focal or multifocal seizures, transitory
acidosis, EEG with delta and theta slow wave activity, mani-
festations last for 2-14 days. Severe hypoxic-ischemic PCL
(37 degree) are characterized by: stupor that responds only
to strong stimulus, paleness, intermittent decebration, absent
suck, variable cardiac rhythm, absent Moro reflex, diminished
pupillary reflex on light, seizures, persistent acidosis, EEG
with cerebral electrical suppression, manifestations last from
hours to weeks, with severe neurological sequelae.

Residual pathologies of the CNS, especially cerebral palsy
(CP), are sequelae of CNS diseases, or represent a current pa-
thology, caused by a previous disease. “Minor residual disor-
ders” include functional disturbances of the brain, expressed
by behavior / language / speaking / attention / social adapta-
tion disorders. “Major residual disorders” include organic ce-
rebral disturbances, expressed by epilepsy, cerebral palsy and
mental retardation.

Evolution dynamics of PCL was evaluated for 48+12
months.

The prospective clinical immune-enzymatic study, made
on 100 children, aimed to evaluate the neuro-developmen-
tal status, and was appreciated by neuro-psychological tests
(DENVERII) [17], neurologic exam Amiel-Tison and Grosselin
[18], imagistic exams (TFU - transfontanellar ultrasound, MRI
and EEG). DENVER II test was made at the age of 1-3 months
and made it possible to form risk groups for neurological
problems, by evaluating the following performances: profes-
sional-social (25 items), fine motor-adaptive (29 items), lan-
guage (39 items), gross motor (32 items), behavior (5 items).
In order to simplify the mathematical calculation, the test was
scored the following way: “0” - normal result, “1” - suspect,
“2” - slightly abnormal, “3” - moderate, “4” - severely abnor-
mal, “5” - instable.

Screening Amiel-Tison and Gosselin tests made during
child growth, made it possible to evaluate neurodevelopmen-
tal performances and confirmation of diagnoses in evolution.
For simplification of mathematical calculations, obtained data
was codified: “0” indicates a typical result in normal ranges,
“1” - slightly abnormal result, “1+” - moderate pathological
result, “2” - severe pathological result, “X” - permits data col-
lection when normal or abnormal results of observations can
not be defined for sure.

The immune-enzymatic test consisted of seric apprecia-
tion of CNTF in the postacute period of PCL (1-3 months) and
in the recovery period (12 months), held on the immunologic
analyzer STAT FAX-303 (USA, 2005), using the immune-enzy-
matic method (ELIZAKit Cat. No CYT306, that measured ma-
ture forms of CNTF).

Calculations and statistical tests used in this study: arith-
metical mean values; dispersion; standard error; relative fre-
quency; confidence interval; Pearson coefficient; Pearson’s x2
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Rezultate

Diagrama de flux CONSORT a pacientilor studiati este re-

data in Figura 2.

Evaluarea pentru inrolare (n=143)
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test; ANOVA test; Mann-Whitney test; liniar regression; sensi-
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Fig. 2 Diagrama CONSORT al fluxului de pacienti.

Notd: LCPH - leziuni cerebrale peripartum hipoxico-ischemice.

Caracterizarea generala a loturilor de studiu este prezen-
tata in Tabelul 1. Rezultatele investigatiilor sunt prezentate in

Tabelul 2.

Tabelul 1. Prezentarea generald a loturilor de studiu.

Enrollment

Results
CONSORT diagram of the patient’ flow enrolled in the study
is shown in Figure 2.

bi-lity; specificity; ROC curve.
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Fig. 2 CONSORT diagram of patients’ flow.
Note: PCLH - peripartum cerebral lesions of ischemic-hypoxic genesis.

General characteristics of study groups are presented in
Table 1. Main results are presented in Table 2.

Lot

Lot

Lot

Lot

Parametri L " p/r
Practic sanatos LCH usoare LCH medii LCH severe e
Varsta de gestatie, sdptamani 40 39 39 38 p<0,001
(95CI: 39-41) (95CI: 38-40) (95CI: 37-41) (95CI: 36-40)
Masa corporald, kg 3,6 3,8 3,3 3,1 p<0,05
(95CI: 3,0-4,3) (95CI: 2,9-4,6) (95CI: 2,8-3,8) (95CI: 2,4-3,8)
Apgar la nastere, puncte 9 6 5 2 p<0,001
(95CI: 8-10) (95CI: 5-7) (95CI: 4-6) (95CI: 1-4) r,0,74
Hipoxie intrauterina cronica, % - 12 68 92 p<0,001
(95CI: 5,5-17,5) (95CI: 58,7-77,3) (95CI: 86,6-97,4) r -0,85
Asfixiere la nastere, % - 32 48 68 p<0,001
(95CI: 22,7-41,3) (95CI: 38,0-58,0) (95CI: 58,7-77,3) r 0,74
Prematuritate, % - - - 9,3 p>0,05
(95CI: 5,9-12,7) r0.22
Patologii ale placentei, % - 12 24 44 p<0,05
(95CI: 5,5-18,5) (95CI: 15,5-32,5) (95CI: 34,1-53,9) r -0,39
Ruperea prematurd a membranelo, % - 8 20 36 p>0,05
(95CI: 2,6-13,4) (95CI: 12,0-28,0) (95CI: 26,4-45,6) r,-0,24
Patologia cordonului ombilical, % 4 8 12 20 p<0,05
(95CL: 0,1-7,9) (95CI: 2,6-13,4) (95CI: 5,5-17,5) (95CI: 12,0-28,0) r051




Tabelul 2. Rezultatele investigatiilor loturilor de studiu.

Factorul ciliar neurotrofic si tulburdrile reziduale la copii

Parametri Lot - Lot Lot ) Lot P
Practic sanatos LCPH usoare LCPH medii LCPH severe
Scoruri
Denver II, puncte 0,3 1,8 2,9 4,3 p<0,05
(95CI: 0,0-0,6) (95CI: 0,9-2,7) (95CI: 2,3-3,5) (95CI: 3,8-4,8)
Amiel-Tison si Gosselin, puncte 0,2 0,5 1,2 1,7 p<0,05
(95CI: 0,0-0,4) (95CI: 0,2-0,8) (95CI: 0,8-1,6) (95CI: 1,4-2,0)
tulburari reziduale minore, % 0 76,0 60,0 12,0 p<0,01
(95CI: 67,5-84,5) (95CI: 50,2-69,8) (95CI: 5,5-18,5) (mY=0,002)
tulburdri reziduale majore, % 0 0 40,0 88,0 p<0,01
(95CI: 30,2-49,8) (95CI: 81,5-94,5) (mY=0,002)
Concluzie EEG
aspect EEG normal, % 76,0 24,0 0 0 p>0,05
(95CI: 67,5-84,5) (95CI: 15,5-32,5)
unde ascutite sau spike, % 24,0 28,0 0 0 p<0,05
(95CI: 15,5-32,5) (95CI: 19,0-37,0)
unde lente, preponderent theta 0 48,0 60,0 12,0 p<0,01
deformate si intricate cu delta, % (95CI: 38,0-58,0) (95CI: 50,2-69,8) (95CI: 5,5-18,5)
varfuri grupate, periodic generali- 0 0 12,0 40,0 p<0,05
zate, % (95CI: 5,5-18,5) (95CI: 30,2-49,8)
varf unda lentd, spike undd lenta, % 0 0 28,0 48,0 p<0,01
(95CI: 19,2-37,0) (95CI: 38,0-58,0)
Concluzie imagisticd
aspect normal,% 100,0 32,0 - - p>0,05
(95CI: 22,7-41,3)
semne de mielinizare incompleta,% - 68,0 60,0 - p<0,05
(95CI: 58,7-77,3) (95CI: 50,2-69,8)
usor, % - - 28 - p>0,05
(95CI: 19,0-37,0
dilatarea mediu, % - - 20,0 20,0 p<0,05
ventriculilor cer- (95CI: 12,0-28,0)  (95CI: 12,0-28,0)
ebrali, grad
sever, % - - - 20,0 p>0,05
(95CI: 12,0-28,0)
atrofie corticala, % - - 16,0 68,0 p<0,05
(95CI: 8,7-23,3) (95CI: 58,7-77,3)
atrofie hipocampala, % - - 12,0 24,0 p<0,05
(95CI: 5,5-18,5) (95CI: 15,5-32,5)
chisturi glio-ependimale, % - - 20,0 36,0 p<0,01
(95CI: 12,0-28,0) (95CI: 26,4-45,6)
chisturi atrofice intracerebrale, % - - - 20,0 p>0,05
(95CI: 12,0 -28,0)
cavitdti porencefalice, % - - - 12,0 p>0,05
(95CI: 5,5-18,5)
porencefalie difuza, % - - - 8,0 p>0,05
(95CI: 2,6-13,4)
encefalomalacie multichistica, % - - - 4,0 p>0,05

(95CI: 0,1-7,9)
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Table 1. General presentation of study groups.
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Group Group

Group Group

Parameters Almost healthy Light PCLH Moderate PCLH Severe PCLH p/ Ty
Age of gestation, weeks 40 39 39 38 p<0.001
(95CI: 39-41) (95CI: 38-40) (95CI: 37-41) (95CI: 36-40)
Body weight, kg 3.6 3.8 33 31 p<0.05
(95CI: 3.0-4.3) (95CI: 2.9-4.6) (95CI: 2.8-3.8) (95CI: 2.4-3.8)
Apgar at birth, points 9 6 5 2 p<0.001
(95CI: 8-10) (95CI: 5-7) (95CI: 4-6) (95CI: 1-4) r -0.74
Chronic intrauterine hypoxia, % - 12 68 92 p<0.001
(95CI: 5.5-17.5) (95CI: 58.7-77.3) (95CI: 86.6-97.4) r -0.85
Asphyxia at birth, % - 32 48 68 p<0.001
(95CI: 22.7-41.3) (95CI: 38.0-58.0) (95CI: 58.7-77.3) r-074
Prematurity, % - - - 9.3 p>0.05
(95CI: 5.9-12.7) r -0.22
Placenta pathology, % - 12 24 44 p<0.05
(95CI: 5.5-18.5) (95CI: 15.5-32.5) (95CI: 34.1-53.9) r -0.39
Premature rupture of membranes, % - 8 20 36 p>0.05
(95CI: 2.6-13.4) (95CI: 12-28) (95CI: 26.4-45.6) r -0.24
Ombilical cord pathology, % 4 8 12 20 p<0.05
(95CI: 0.1-7.9) (95CI: 2.6-13.4) (95CI: 5.5-17.5) (95CI: 12-28) r -0.51

La varsta de sugar si copil mic, diagnosticul neurologic
este evolutiv, gratie proceselor mai intense de maturatie ce-
rebrala la aceasta varsta. Astfel, pana la varsta de 2 ani, s-au
stabilit diagnoze sindromologice (exprimate prin tulburari
de dezvotare): tulburari cognitive usoare - 21 (95CI: 16,93-
25,07%) de cazuri, tulburari de dezvoltare motorie - 16 (95CI:
12,33-19,67%) cazuri, tulburari mixte de dezvoltare - 13
(95CI: 9,64-16,36%) cazuri, tulburari globale de dezvoltare
- 10 (95CI: 7,0-13,0%) cazuri, sindrom epileptic - 19 (95CI:
15,08-22,92%) cazuri.

Dupa varsta de 2 ani, s-au confirmat diagnozele fixe: sana-
tos - 31 (95CI: 26,38-35,62%) de cazuri: (25 de cazuri, sau
80,6% [95CI: 73,5-87,7] - din LPS si 6 cazuri, sau 19,4% [95CI:
12,3-26,5] - din LCPH usoare); TR minore - 37 (95CI: 32,17-
41,83%) de cazuri: (19 cazuri, sau 51,4% [95CI: 43,18-59,62]
- din LCPH usoare; 15 cazuri, sau 40,5% [95CI: 32,43-48,57]
- din LCPH medii; 3 cazuri, sau 8,1% [95CI: 3,61-12,59] - din
LCPH severe); TR majore - 32% (95CI: 27,34-36,66) de cazuri
(10 cazuri, sau 31,3% [95CI: 23,1-39,49] - din LCPH medii si 22
de cazuri, sau 68,8% [95CI: 60,61-76,99) - din LCPH severe).

TR minore au fost reprezentate de tulburari de conduita -
7 cazuri (18,9% [95CI: 12,46-25,34]), tulburari de atentie si
hiperchinetice - 12 cazuri (32,4% [95CI: 24,7-40,1]), balbism
tonico-clonic - 3 cazuri (8,1% [95CI 3,61-12,59]), tulburari de
ticuri - 3 cazuri (8,1% [95CI: 3,61-12,59]), tulburdri de limbaj
si comunicare - 5 cazuri (13,5% [95CI: 7,88-19,12]), tulburari
motorii usoare - 7 cazuri (18,9% [95CI: 12,46-25,34]).

TR majore au fost reprezentate de paralizie cerebrala - 13
cazuri (40,6% [95CI: 31,92-49,28]), epilepsie simptomatica
- 9 cazuri (28,1% [95CI: 20,15-36,05]) si paralizie cerebrala
cu epilepsie simptomatica - 10 cazuri (31,3% [95CI: 23,11~
39,49]).

Diagnozele stabilite dupa varsta de 2 ani, au corelat cu se-

At the age of infants and toddlers, neurologic diagnosis is
evolutionary, thanks to intense cerebral maturation processes
occurring at this age. Thereby, until the age of 2 y.0., syndro-
mological diagnosis have been established (expressed by de-
velopment disorders): mild cognitive disorders - 21 (95CI:
16.93-25.07%) cases, motor development disorders - 16
(95CI: 12.33-19.67%) cases, mixed development disorders -
13 (95CI: 9.64-16.36%) cases, global development disorders
- 10 (95CI: 7.0-13.0%) cases, epileptic syndrome - 19 (95CI:
15.08-22.92%) cases.

After the age of 2 yo. fixed diagnoses were confirmed:
healthy - 31 (95CI: 26.38-35.62) cases: (25 cases, or 80.6%
[95CI: 73.5-87.5] - from HC and 6 cases, or 19.4% [95CI: 12.3-
26.5] - from light PCLH); minor RD - 37 (95CI: 32.17-41.83)
cases: (19 cases, or 51.4% [95CI: 43.18-59.62] - from light
PCLH; 15 cases, or 40.5% [95CI: 32.43-48.57] - from moder-
ate PCLH; 3 cases, or 8.1% [95CI: 3.61-12.59] - from severe
PCLH); major RD - 32% (95CI: 27.34-36.66) cases (10 cases,
or 31.3% [95CI: 23.1-39.49] from moderate PCLH and 22 cas-
es, or 68.8% [95CI: 60.61-76.99) - from severe PCLH).

Minor DR were characterized by behavior disorders - 7 ca-
ses (18.9% [95CI: 12.46-25.34]), attention and hyperkinetic
disorders - 12 cases (32.4% [95CI: 24.7-40.1]), tonic clonic
stutter - 3 cases (8.1% [95CI: 3.61-12.59]), ticdisorders - 3 ca-
ses (8.1% [95CI: 3.61-12.59]), language and communication
disorders - 5 cases (13.5% [95CI: 7.88-19.12]), mild motor
skills disorders - 7 cases (18.9% [95CI: 12.46-25.34]).

Major DR were characterized by cerebral palsy - 13 cases
(40.6% [95CI: 31.92-49.28]), symptomatic epilepsy - 9 cases
(28.1% [95CI: 20.15-36.05]) and cerebral palsy with symp-
tomatic epilepsy - 10 cases (31.3% [95CI: 23.11-39.49]).

Diagnoses set after the age of 2 y.o. correlated with the



Table 2. Main investigations results of study groups.

Factorul ciliar neurotrofic si tulburdrile reziduale la copii

Parameters Group G.roup Group Group b
Almost healthy Light PCLH Moderate PCLH Severe PCLH
Scores
Denver II, points 0.3 1.8 29 4.3 p<0.05
(95CI: 0.0-0.6) (95CI: 0.9-2.7) (95CI: 2.3-3.5) (95CI: 3.8-4.8)
Amiel-Tison and Gosselin, points 0.2 0.5 1.2 1.7 p<0.05
(95CI: 0.0-0.4) (95CI: 0.2-0.8) (95CI: 0.8-1.6) (95CI: 1.4-2.0)
minor residual disorders, % 0 76.0 60.0 12.0 p<0.01
(95CI: 67.5-84.5) (95CI: 50.2-69.8) (95CI: 5.5-18.5) (mY=0.002)
major residual disorders, % 0 0 40.0 88.0 p<0.01
(95CI: 30.2-49.8) (95CI: 81.5-94.5) (mY=0.002)
EEG conclusion
normal EEG aspect, % 76.0 24.0 0 0 p>0.05
(95CI: 67.5-84.5) (95CI: 15.5-32.5)
spike or sharp waves, % 24.0 28.0 0 0 p<0.05
(95CI: 15.5-32.5) (95CI: 19.0-37.0)
slow waves, prevalent deformed theta 0 48.0 60.0 12.0 p<0.01
and intricated with delta, % (95CI: 38.0-58.0)  (95CI: 50.2-69.8) (95CI: 5.5-18.5)
grouped peaks, periodically gener- 0 0 12.0 40.0 p<0.05
alised, % (95CI: 5.5-18.5) (95CI: 30.2-49.8)
slow wave peak, spike slow wave, % 0 0 28.0 48.0 p<0.01
(95CI: 19.2-37.0) (95CI: 38.0-58.0)
Imagistic conclusion
normal aspect,% 100.0 32.0 - - p>0.05
(95CI: 22.7-41.3)
signs of incomplete myelination,% - 68.0 60.0 - p<0.05
(95CI: 58.7-77.3)  (95CI: 50.2-69.8)
light, % - - 28 - p>0.05
(95CI: 19.0-37.0
dilatation of ce-  medium, % - - 20.0 20.0 p<0.05
rebral ventricles, (95CI: 12.0-28.0) (95CI: 12.0-28.0)
grade
severe, % - - - 20.0 p>0.05
(95CI: 12.0-28.0)
cortex atrophy, % - - 16.0 68.0 p<0.05
(95CI: 8.7-23.3) (95CI: 58.7-77.3)
hypocampus atrophy, % - - 12.0 24.0 p<0.05
(95CI: 5.5-18.5) (95CI: 15.5-32.5)
glial ependymal cysts, % - - 20.0 36.0 p<0.01
(95CI: 12.0-28.0) (95CI: 26.4-45.6)
atrophyc intracerebral cysts, % - - - 20.0 p>0.05
(95CI: 12.0-28.0)
porous encephalic cavities, % - - - 12.0 p>0.05
(95CI: 5.5-18.5)
diffuse porous encephaly, % - - - 8.0 p>0.05
(95CI: 2.6-13.4)
multicystic encephalomalacia, % - - - 4.0 p>0.05

(95CI: 0.1-7.9)

veritatea EN, diagnosticate la nastere; cu cat mai sever a fost
gradul de severitate al LCP, cu atat mai sever a fost diagnos-
ticul confirmat dupa varsta de 2 ani (rxy=0,74, mY=0,002)
(Tabelul 2).

Modificarile electrofiziologice au aratat un exces de unde

severity of NE, diagnosed at birth; the more severe was the
degree of PCL, the more severe was the diagnose confirmed at
the age >2 y.o. (rxy=0.74, mY=0.002) (Table 2).
Electrophysiological modifications showed excessive
sharp waves or spikes of high frequency at 28% (95CI: 23.51-
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ascutite sau spike-uri de frecventa inalta la 28% (95CI: 23,51-
32,49) din cazuri, ceea ce semnifica prezenta unei activitati
iritative la copiii cu tulburari de conduitad. Hartile EEG domi-
nate de unde lente de activitate medie, preponderent theta,
de frecventa crescutd, la 30% (95CI: 25,42-34,48) din cazuri,
indica la semne de imaturitate cerebrala, comuna copiilor cu
TR minore. Traseele dominate de varfuri grupate, periodic
generalizate, la 13% (95CI: 9,64-16,36) din cazuri, semnifi-
ca prezenta pragului convulsivant scazut, iar cele dominate
de varf-unda lenta si spike-unda lent3, la 19% (95CI: 15,08-
22,92), denota activitate epileptiforma (Tabelul 2), comune
copiilor cu TR majore.

Modificarile imagistice, exprimate prin semne de mieli-
nizare incompletd, ceea ce notifica intarzierea maturatiei
cerebrale, au fost depistate la 17 copii din grupul LCPH usoare
sila 15 copii din cel cu LCPH medii. La 7 din ei (LCPH medii)
s-a depistat dilatarea ventriculilor cerebrali de grad usor. Toti
acesti copii au fost diagnosticati dupa varsta de 2 ani cu TR
minore. La 7 copii cu epilepsie din lotul LCPH medii, tablourile
imagistice au fost dominate de atrofie hipocampala (3 cazuri),
atrofie corticala (2 cazuri), atrofie corticala cu dilatarea
ventriculilor cerebrali de grad mediu si chisturi glioependimale
minore (2 cazuri). La copiii cu paralizie cerebralad din acest lot
(3 cazuri), modificarile imagistice s-au prezentat sub forma
de dilatare a ventriculilor cerebrali de grad mediu si chisturi
glioependimale.

La copiii din LCPH severe, modificarile imagistice s-au
prezentat cu urmatoarele tablouri: dilatarea ventriculilor ce-
rebrali de grad mediu (3 cazuri) - copii cu TR minore; chist
atrofic intracerebral, asociat cu atrofie hipocampala (2 cazuri)
- copii cu epilepsie. In paraliziile cerebrale: atrofie cortical3,
chisturi glioependimale, dilatarea ventriculilor de grad mediu
(2 cazuri); atrofie corticala si dilatarea ventriculilor de grad
sever (5 cazuri); atrofie corticala si chisturi glioependimale
(3 cazuri). In paralizia cerebrali si epilepsie: chisturi glioe-
pendimale, atrofie corticala si atrofie hipocampala (4 cazuri);
atrofie corticala si chisturi atrofice intracerebrale (3 cazuri);
cavitati porencefalice (3 cazuri); porencefalie difuza (2 cazuri;
encefalomalacie multicistica (1 caz).

Concentratiile serice de CNTF la varsta de 1-3 luni si la cea
de 12 luni, sunt prezentate in Tabelul 3.

Tabelul 3. Concentratiile serice medii ale CNTF (pg/mL).

Varsta Lot Practic Lot LCPH Lot LCPH Lot LCPH
sanatos usoare medii severe
(n=25) (n=25) (n=25) (n=25)

1-31luni 8,1 (95CI: 6,2* (95CI:  4,9* (95CI:  2,9* (95CI:
8,02-8,18) 6,18-6,22) 4,85-4,95) 2,82-2,98)

12luni 9,6 (95CI: 6,7* (95CI: 5,8* (95CI:  4,3* (95CI:
9,54-9,66) 6,68-6,72) 5,78-5,82) 4,21-4,39)

Nota: * - p<0,001

Variabilitatea valorilor absolute ale CNTF este mare in
functie de varsta si de gradul de severitate al LCP. Cele mai in-
alte valori absolute ale CNTF s-a observat in lotul ,practic sa-
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32.49) of cases, that signifies the presence of irritative activ-
ity in children with behavior disorders. EEG maps dominated
by slow waves of medium activity, predominantly theta, of
elevated frequency, in 30% of cases (95CI: 25.42-34.48),
indicate signs of cerebral immaturity, common in children
with minor RD. Tracks dominated by group peaks, periodi-
cally generalized, in 13% of cases (95CI: 9.64-16.36), sig-
nify a low threshold from seizures, and those dominated by
peak-slow wave and spike-slow wave, in 19% of cases (95CI:
15.08-22.92), signify epileptiform activity (Table 2), common
in children with major RD.

Imagistic modifications, expressed by signs of incomplete
myelination, which notifies a delay in cerebral maturation,
were found in 17 children from the light PCLH group and in
15 children from the moderate PCLH group. Dilation of cere-
bral ventricles of light degree was found in 7 children from the
moderate PCLH group. All these children were diagnosed after
the age of 2 y.o. with minor RD. In 7 children with epilepsy
from the moderate PCLH group, the imagistic pictures were
dominated by hippocampus atrophy (3 cases), cortex atrophy
(2 cases), cortex atrophy with dilation of cerebral ventricles of
moderate degree and minor glioependymal cysts (2 cases). In
children with cerebral palsy from this group (3 cases), imag-
istic modifications were presented as dilation of cerebral ven-
tricles of moderate degree and glioependymal cysts.

In children with severe PCLH, imagistic modifications pre-
sented the following scenarios: dilation of cerebral ventricles
of moderate degree (3 cases) - children with mild RD; intra-
cerebral atrophic cyst associated with hippocampus atrophy
(2 cases) - children with epilepsy. In cerebral palsy: cortex
atrophy, glioependymal cysts, dilation of ventricles of moder-
ate degree (2 cases); cortex atrophy and dilation of ventricles
of severe degree (5 cases); cortex atrophy and glioependymal
cysts (3 cases). In cerebral palsy and epilepsy: glioependymal
cysts, cortex atrophy and hippocampus atrophy (4 cases); cor-
tex atrophy and intracerebral atrophic cysts (3 cases); porous
encephalic cavities (3 cases); diffuse porous encephaly (2 cases),
multicyctic encephalomalacia (1 case).

Seric concentrations of CNTF at the age of 1-3 months and
at 12 months, are presented in Table 3.

Table 3. Seric mean concentrations of CNTS (pg/mL).

Age Almost Light PCLH Moderate  Severe
healthy group group PCLH group PCLH group
(n=25) (n=25) (n=25) (n=25)

1-3 months 8.1 (95CI:
8.02-8.18)

6.2 (95CI: 4.9% (95CI:  2.9* (95CI:
6.18-6.22) 4.85-4.95) 2.82-2.98)

12 months 9.6 (95CI:
9.54-9.66)

Note: * - p<0.001

6.7* (95CI: 5.8* (95CI:  4.3* (95CI:
6.68-6.72) 5.78-5.82) 4.21-4.39)

The variability of absolute values of CNTF is high depen-
ding on age and severity degree of PCL. Highest absolute va-
lues of CNTF were observed in the “almost healthy” group, at



natos” la varsta de 12 luni, iar cele mai scazute - in LCPH seve-
re, la varsta de 1-3 luni (Figurile 3, 4). Nivelele serice de CNTF
au corelat negativ cu gradul de severitate al LCP (p<0,001,
rxy=—0,921) la varsta de 3 luni; la fel, s-a stabilit o corelatie di-
recta (rxy=0,857) dintre varsta copilului si valorile CNTF.

Concentratiile CNTF au variat in functie de severitatea LCP.
Nivelele medii de CNTF la copiii cu grad usor de afectare (LCPH
usoare) erau mai scazute, comparativ cu lotul , practic sanatos”
cul,9 pg/mL (sau, 23,5% [95CI: 8,61-38,39]) la 1-3 luni si cu
2,9 pg/mL (sau, 30,2% [95CI: 15,38-45,02]) -1a 12 luni.

in grupul cu LCPH medii, nivelele medii de CNTF erau
scazute, comparativ cu lotul ,practic sanatos”, cu 3,2 pg/mL
(sau, 39,5% [95CI: 22,32-56,68]) la 1-3 luni si cu 3,8 pg/mL
(sau, 39,6% [95CI: 23,82-55,38]). Nivelele CNTE, in valori re-
lative, au crescut cu 15,5% la 12 luni, comparativ cu 1-3 luni
(p<0,001), ramanand, totusi, scazute fata de lotul ,practic sa-
natos”.

Subiectii din lotul LCPH severe, au inregistrat cele mai sca-
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Fig. 3 Concentratiile serice ale CNTF (pg/mL) la varsta de 1-3 luni:
sandtos - LPS, Gr. I - LCPH usoare; Gr. II - LCPH medii,
Gr. III - LCPH severe.
Fig. 3 Seric concentrations of CNTF (pg/mL) at the age of 1-3
months: healthy - HC, Gr. I - light PCLH; Gr. Il -moderate PCLH, Gr.
Il - severe PCLH.

zute valori circulante de CNTF. La 1-3 luni, nivelele medii erau
cu 5,2 pg/mL (sau, 64,2% [95CI: 47,35-81,05]), iar la 12 luni
- cu 5,3 pg/mL (sau, 55,2% [95CI: 39,15-71,25]) mai scazu-
te, In comparatie cu grupul ,practic sanatos”. Nivele joase de
CNTF au fost depistate la prematuri (2,5 pg/mL [95CI: 2,1-2,9])
la 3 luni si (3,7 pg/mL [95CI: 3,2-4,2], p<0,001) - la 12 luni.
Concentratiile de CNTE, 1n acest grup, au crescut odata cu varsta
in valori relative (32,6% [95CI: 10,0-55,2]), ramanand, totusi,
scazute in valori absolute, comparativ cu lotul ,practic sanatos”.

Astfel, 1a varsta de 12 luni, in lotul general cu LCP s-a apre-
ciat o crestere a nivelelor circulante de CNTF, comparativ cu
varsta de 1-3 luni (18,5%) - superioara, in valori relative, in
comparatie cu copiii sanatosi (15,6%). O crestere mai mare s-a
depistat in LCPH severe (32,6%). Cu toate acestea, nivelele se-

Factorul ciliar neurotrofic si tulburdrile reziduale la copii

the age of 12 months, and lowest - in severe PCLH, at the age
of 1-3 months (Figures 2 and 4). Seric levels of CNTG nega-
tively correlated with the severity degree of PCL (p<0.001,
er=-0.92 1) at the age of 3 months; also, a direct relation was
established between the age of the child and CNTF values
(r,=0.857).

CNTF concentrations differed depending on the sever-
ity of PCL. Comparatively with the “almost healthy” group,
mean levels of CNTF in children with light PCLH were lower
by 1.9 pg/mL at the age of 1-3 months (or 23.5% [95CI: 8.61
-38.39]) and by 2.9 pg/mL at the age of 12 months (or 30.2%
[95CI: 15.38-45.02]).

Comparatively with the “almost healthy” group, mean levels
of CNTF in children with moderate PCLH were lower by 3.2 pg/
mL at the age of 1-3 months (or 39.5% [95CI: 22.32-56.68])
and by 3.8 pg/mL at the age of 12 months (or 39.6% [95CI:
23.82 - 55.38]). In relative values, the levels of CNTF increased
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Fig. 4 Concentratiile serice ale CNTF (pg/mL) la varsta de 12 luni:
sanatos - LPS, Gr. I - LCPH usoare; Gr. I - LCPH medii,
Gr. III - LCPH severe.
Fig. 4 Seric concentrations of CNTF (pg/mL) at the age of 12
months: healthy - HC, Gr. I - light PCLH; Gr. Il -moderate PCLH,
Gr. III - severe PCLH.

with 15.5% at the age of 12 months comparatively with levels
at the age of 1-3 months (p<0.001), but however, remaining
lower comparatively with the “almost healthy” group.

Subjects from the group of severe PCLH, had the lowest val-
ues of CNTF. At the age of 1-3 months, mean values were lower
by 5.2 pg/mL (or 64.2% [95CI: 47.35-81.05]) at the age of 1-3
months, and by 5.3 pg/mL (or 55.2% [95CI: 39.15-71.25]) at
the age of 12 months comparatively with the ,almost healthy”
group. Low levels of CNTF were found in premature newborns
(2.5 pg/mL [95CI: 2.1-2.9]) at the age of 1-3 months and
(3.7 pg/mL [95CI: 3.2-4.2], p<0.001) at the age of 12 months.
Concentrations of CNTF in this group, raised together with
age in relative values (32.6% [95CI: 10.0-55.2]), but remain-
ing lower in absolute values compared with the ,almost
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rice de CNTF in valori absolute ramaneau scazute fata de copiii
sanatosi.

Nivelele serice scazute ale CNTF, de comun cu anomaliile
electroencefalografice si cele imagistice, depistate la copiii cu
LCP, au avut semnificatie importanta pentru un diagnostic co-
rect si prognosticul bolii. La copiii cu varsta de 1-3 luni din
grupul cu LCPH usoare, valorile CNTF (6,2 [95CI: 6,18-6,22]
pg/mL) au corelat cu tablourile EEG (rxy=—0,22) su cele ima-
gistice (rXy =-0,29), p<0,05, ce semnifica intarzierea maturatiei
cerebrale si deficit de neuroplasticitate; la acestea a fost no-
tificata o evolutie favorabila a bolii si un risc relativ minor de
probabilitate a bolii (RR=1,2-1,6).

La cei din cu LCPH medii, valorile CNTF la varsta de 1-3 luni
(4,9 [95CI: 4,85-4,95] pg/mL), au fost in corelatie cu anoma-
liile EEG (rxy=—0,39) si cele imagistice (rxy=—0,34, p<0,01); s-a
notat un risc relativ mediu de probabilitate a bolii (RR=1,7-
2,5). lar la copiii cu LCPH severe, corelatiile dintre CNTF (2,9
[95CI: 2,82-2,98] pg/mL) cu modificarile EEG (rxy=—0,74) si
cele imagistice (r, =-0,71, p<0,01) au fost stranse si au sem-
nificat un risc major (RR=2,5-3,5) de dezvoltare a TR majore
(paralizie cerebrala si epilepsie).

Au fost interesante, de asemenea, corelatiile dintre formele
epilepsiei, modificirile EEG si nivelele CNTF. in epilepsia re-
zolvata, valorile CNTF (4,68 [95CI: 4,48-4,88] pg/mL) au avut
o corelatie slaba cu forma bolii (r,=-0,22, p>0,05); in epilep-
sia controlata medicamentos, CNTF (3,13 [95CI: 2,89-3,37]
pg/mL) - o corelatie medie (rxy=—0,39, p<0,01); iar in epilep-
sia farmacorezistentd, CNTF (2,28 [95CI: 2,0-2,56] pg/mL) - o
corelatie stransa (rxy=—0,74, p<0,01). Valorile extrem de sca-
zute ale CNTF (<2,9 pg/mL, la 1-3 luni), au corelat cu anomalii
structurale cerebrale severe: atrofie corticald, chisturi intrace-
rebrale, cavitati porencefalice, porencefalie difuza (rxy=—0,68,
p<0,01) (Figura 5).

In functie de gradul de severitate al LCP si nivelele circu-
lante ale CNTF la varsta de 1-3 luni, putem prezice riscul de
dezvoltare al TR (sechelelor neurologice, asociate cu retard
neuropsihic si motor important) dupa varsta de 2 ani. S-a sta-
bilit o variatie statistica semnificativa dintre nivelele CNTF si
sechele neurologice grave la varsta de 1 an. La fel, s-a stabilit
o corelatie puternica negativa dintre nivelele CNTF si severi-
tatea declinului neurologic. Astfel, copiii cu LCPH severe, vor
dezvolta sechele neurologice severe, cum sunt epilepsia si pa-
ralizia cerebrali. In Figura 5, observam variatia nivelelor se-
rice ale CNTF la 1-3 luni, relationate cu diagnosticul stabilit
dupa varsta de 2 ani. S-a stabilit o corelatie negativa puternica:
cu cat nivelele CNTF au fost mai joase, cu atat diagnosticul a
fost mai sever si functiile neurodevelopmentale - mai afectate
(rxy=—0,934-, p<0,001). Astfel, copiii care au dezvoltat parali-
zie cerebrala, au avut valorile medii cele mai scazute de CNTF
(3,8 pg/mL) la 1-3 luni, acestea crescand semnificativ la 12
luni, cu 22,4% (95CI: 3,55-40,9). S-a observat ca la copiii cu
risc sporit de dezvoltare a epilepsiei, valorile medii de CNTF
la 1-3 luni erau scazute semnificativ (3,8 pg/mL), dar la varsta
de 12 luni, au crescut cu 26% (95CI: 6,38-45,62) (Figura 5).
Deasemenea, valorile medii de CNTF, inregistrate la 1-3 luni la
copiii cu paralizie cerebrala si epilepsie, erau cele mai scazute
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healthy” group.

Thus, at the age of 12 months, in the general group of PCL, a
rise of circulating levels of CNTF was observed, comparatively
with the age of 1-3 months (18.5%) - superior in relative val-
ues compared to healthy children (15.6%). A bigger rise was
observed in severe PCLH (32.6%). Nevertheless, seric levels of
CNTF in absolute values remained lower compared to healthy
children.

Low seric levels of CNTE, together with EEG and imagis-
tic anomalies, found in children with PCL, had an important
significance for correct diagnosis and prognosis. In children
of 1-3 months from the light PCLH group, CNTF values (6.2
[95CI: 6.18-6.22] pg/mL) correlated with the EEG picture
(rxy=-0.22) and with imagistic picture (rxy=-0.29), p<0.05,
which signifies a delay in cerebral maturation and neuroplas-
ticity deficit; in these children a favorable evolution of the dis-
ease was observed, with a minor relative risk of disease prob-
ability (RR=1.2-1.6).

Among those with moderate PCLH, CNTF values at the
age of 1-3 months (4.9 [95CI: 4.85-4.95] pg/mL correlated
with EEG (r_=-0.39) and imagistic abnormalities (rxy=-0.34,
p<0.01); a medium relative risk of disease probability was
noted (RR=1.7-2.5). In children with severe PCLH, correlations
between CNTF (2.9 [95CI: 2.82-2.98] pg/mL) with EEG modi-
fications (r =-0.74) and imagistic abnormalties (r, ,=0.71,
p<0.01) were strong and signified a major risk (RR=2. 55 5.5)
of developing major RD (cerebral palsy and epilepsy).

Also, interesting correlations were noted between epilepsy
forms, EEG modifications and CNTF levels. In solved epilepsy,
CNTF values (4.98 [95CI: 4.48-4.88] pg/mL) had a weak cor-
relation with the disease form (rxy=-0.22, p>0.05); in medically
controlled epilepsy, CNTF (3.13 [95CI: 2.89-3.37] pg/mL) -
medium correlations were observed (rxy=-0.39, p<0.01); and
in drug resistant epilepsy, CNTF (2.28 [95ClI: 2.0-2.56] pg/mL)
- a strong correlation was observed (rxy=-0.74, p<0.01). Ex-
tremely low values of CNTF (<2.9 pg/mL at 1-3 months) cor-
related with severe cerebral structural abnormalities: cortex
atrophy, intracerebral cysts, porous encephalic cavities, dif-
fuse porous encephaly (er=-0.68, p<0.01) (Figure 5).

Depending on the severity degree of HC and circulating
levels of CNTF at the age of 1-3 months, we can predict the
risk of RD development (neurological sequelae, associated
with neuropsychiatric and important motor delay) after the
age of 2 y.o. A significant statistic variation was established
between CNTF levels and severe neurological sequelae at the
age of 1 y.o. Also, a strong negative correlation was established
between CNTF levels and the severity of neurologic decline.
Thus, children with severe PCLH will develop severe neuro-
logic sequelae, such as epilepsy and cerebral palsy. In figure
5 we observe the variation of seric levels of CNTF at 1-3
months, related to diagnosis established at the age of 2 y.0. A
strong negative correlation was established: the lower CNTF
levels, the more severe was the diagnosis and affected neuro-
developmental functions (r, =-0.934, p<0.001). Thereby, chil-
dren that developed cerebral palsy, had lowest mean values
of CNTF levels (3.8 pg/mL) at 1-3 months, which significantly
rose at 12 months with 22.4% (95CI: 3.55-40.9). It was no-



Factorul ciliar neurotrofic si tulburdrile reziduale la copii

7,0

6,5 |

6,0 |

55}

50}

CNTF, pg/ml

45|

40|

35}

3,0

TC THA BTC TT EP PC PC+EP
Gradul de afectare a SNC

Fig. 5 Nivelele serice de CNTF, in functie de entitatile incadrate in notiunea de , tulburari reziduale”.
Notd: TC - tulburari de conduita si comportamentale; TAH - tulburari de atentie si hiperkinetice; BTC - balbism tonico-clonic; TT - tulburari de
ticuri; PC - paralizie cerebrala; EP - epilepsie, PC+EP - paralizie cerebrala cu epilepsie.
Fig. 5 Seric levels of CNTF, depending on entities included in the ,residual disorders” category.
Note: TC - behavior disorders; THA - attention and hiperkinetic disorder; BTC - tonic clonic stuttering; TT - tic disorders; PC - cerebral palsy;
EP - epilepsy; PC+EP - cerebral palsy with epilepsy.

(2,9 pg/mL), dar au crescut cel mai mult in valori relative - cu ticed that at children with high risk of epilepsy development,
29,3% (95CI: 6,83-51,77). Idem, unii copii care au suportat mean values of CNTF at 1-3 months were significantly low (3.8
LCP, au dezvoltat TR minime dupa varsta de 2 ani: CNTF <8,1 pg/mL), and at 12 months, rose with 26% (95CI: 6.38-45.62)
pg/mL (p<0,001, rxy=—0,739-0,987) (Figura 5). (Figure 5). Also, mean values of CNTE, registered at 1-3 months
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Fig. 6 Sensibilitatea, specificitatea si raportul de probabilitate al nivelului CNTF pentru entitatile incadrate in notiunea de ,tulburari reziduale”.
Nota: TC - tulburari comportamentale; TAH - tulburari de atentie si hiperchinetice; TLC - tulburari de limbaj si comunicare; TMU - tulburari motorii
usoare; BTC - balbism tonico-clonic; TT - tulburdri de ticuri; PC - paralizie cerebrald; EP - epilepsie.

Fig. 6 Sensibility, specificity and probability ratio of CNTF levels was for entities included in ,residual disorders”.
Note: TC - behavior disorders; TAH - attention and hiperkinetic disorder; TLC - language and communication disorder; TMU - light motor disorders;
BTC - tonic clonic stuttering; TT - tic disorders; PC - cerebral palsy; EP - epilepsy. Thus, based on statistical calculations described, we observe a strong
correlation between seric values of CNTF (rxy:0.844, p<0.001) and the level of CNS affectation.
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S-a calculat sensibilitatea, specificitatea si raportul de pro-
babilitate al nivelului CNTF pentru entitdtile incadrate in noti-
unea de ,tulburari reziduale” (Figura 6), precum si curba ROC
pentru modelul de prognozare a TR in LCP relationate cu CNTF
la 1-3 luni sila 12 luni (Figura 7).

Astfel, In baza calculelor statistice descrise, constatam o
corelatie puternica dintre valorile serice de CNTF (rxy=0,844,
p<0,001) si gradul de afectare al SNC.
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in children with cerebral palsy and epilepsy, were lower (2.9
pg/mL), but mostly rose in relative values — with 29.3% (95CI:
6.83-51.77). Identically, some children that suffered from HC,
developed minimal RD after the age of 2 y.o.: CNTF <9.1 pg/mL
(p<0.001, r, =-0.739-0,987) (Figure 5).

Sensibility, specificity and probability ratio of CNTF levels
was calculated for entities included in ,residual disorders” (Figu-
re 6), as well as ROC curve for the prognosis model of RD in PCL
in relation with CNTF at 1-3 months and 12 months (Figure 7).
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Fig. 7 Curba ROC pentru modelul de prognozare al TR in LCP, relationate cu CNTF la 1-3 luni (A) (AUC=0,849; 95ClI: 0,830-0,868, p<0,014)
sila 12 luni (B) (AUC=0,705; 95CI: 0,677-0,732, p<0,013).

Fig. 7 ROC curve for the model of prediction of RD in PCL, in relation with CNTF at 1-3 months (A) (AUC=0.849; 95CI: 0.830-0.868, p<0.014)
and at 12 months (B) (AUC=0.705; 95CI: 0.677-0.732, p<0.013).

Discutii

Mai multe studii, In special experimentale, sunt initiate
pentru a cerceta rolul CNTF si efectele lui asupra celulelor ner-
voase. In unul din studiile experimentale, realizat pe sobolanii
cu varsta de 30-40 de zile, s-a observant ca nivelurile proteinei
CNTF sireceptorilor ei cresc in absenta unui prejudiciu neuro-
nal. S-a constatat ca CNTF creste posibilitatile de supravietuire
a fotoreceptorilor, sustine supravietuirea celulelor gangliona-
re retiniene si promoveaza cresterea axonala. Autorii au suge-
rat ca CNTF actioneaza printr-un mecanism autocrin pentru a
spori, iIn mod indirect, supravietuirea neuronala si germinarea
axonala a neuronilor [19].

Un alt studiu preclinic complex, realizat pe sobolani prin
utilizarea mai multor metode imagistice, a constatat scaderea
semnificativd a nivelurilor de metaboliti neuronali (N-ace-
til-aspartat, N-acetil-aspartil-glutamat si glutamat) dupa ex-
presia CNTF. Aceste rezultate au determinat influenta CNTF
asupra remodularii metabolismului creierului si au sugerat
scaderea concentratiilor de metaboliti neuronali in absenta
disfunctiilor neuronale [20].

Discussion

Several studies, especially experimental studies, are initi-
ated in order to research the role of CNTF and its effects on
the nervous cell. In one of the experimental researches, held
on rats with age ranging between 30 and 40 days, it was ob-
served that levels of CNTF and its receptors rise in absence of
neuronal damage. It was established that CNTF enhances the
survival possibilities of photoreceptors, maintains survival or
retina ganglion cells and promotes axonal growth. Authors
suggested that CNTF has an apocrine mechanism of action
that indirectly promotes neuronal survival and axonal germi-
nation of neurons [19].

Another pre-clinic complex study, held on rats, using many
imagistic methods, established a significant drop in the level of
neuronal metabolites (N-acetyl-aspartate, N-acetyl-aspartate-
glutamate and glutamate) after CNTF expression. These re-
sults determined the influence of CNTF on remodeling of brain
metabolism and suggested a decline of neuronal metabolites
concentrations in the absence of neuronal dysfunction [20].



Cresterea nivelurilor de CNTF cu 15,6% la 12 luni, in
comparatie cu 1-3 luni la copiii ,practic sanatosi” din studiu,
dar si la cei cu LCP (cu 18,5%), confirma implicarea acestui
FN in procesele de maturatie si de neurodezvoltare in peri-
oada de crestere. Aceste rezultate confirma implicarea CNTF
in procesele de neurodezvoltare si de sustinere a proceselor
metabolice cerebrale.

In unul din studiile realizate pe soareci de un grup de cer-
cetatori, s-au apreciat efectele CNTF si ale Peptidei 6. Aceasta
din urm3, este compusa din resturi de aminoacizi si corespun-
de ca si structurd CNTF-ului. Ambele au capacitatea de regene-
rare a creierului si de Imbunatatire a neurogenezei [6].

in studiul realizat de noi, a fost observati cresterea niveluri-
lor de CNTF la 12 luni, In comparatie cu 1-3 luni, in valori abso-
lute, la copiii cu LCP, in paralel cu ameliorarea functiilor neuro-
psihologice. Aceste rezultate confirma implicarea activa a CNTF
in procesele de neurodezvoltare si de sustinere a neurogenezei,
dar si In procesele de neuroregenerare la copiii cu LCP.

Variatiile mari ale CNTF in valori relative odata cu varsta
(Ia 12 luni comparativ cu 1-3 luni) in lotul cu LCP (18,5%),
in special la cei cu LCPH severa (32,6%), semnifica implica-
rea acestei citochine nu numai in procesele de maturatie si de
regenerare ale tesutului nervos, dar si confirma rezultatele
obtinute n alte cercetari. Totodata, aceste rezultate sugerea-
za intensitatea mare a metabolismului cerebral la copiii cu
LCP. Oricum, concentratiile serice de CNTF in acest grup de
pacienti au crescut odata cu varsta, dar erau mai mici in valori
absolute, comparativ cu grupul de copii sanatosi.

Din datele obtinute de noi, se proiecteaza clar legatura din-
tre concentratiile serice ale CNTF si gradul tulburarilor neu-
rodevelopmentale la sugari si copiii de varsta mica. Nivelurile
serice ale CNTF erau cu atat mai scazute, cu cat severitatea
afectarii SNC era mai mare. Astfel c3, la copiii cu LCP severe, ni-
velurile CNTF erau cele mai scazute. Analizand datele expuse
anterior, sugeram existenta unei interrelatii dintre nivelurile
CNTF si cresterea probabilitatii bolii; autenticitatea si disponi-
bilitatea testului este mare pentru toate TR diagnosticate. Pro-
babilitatea aprecierii sechelelor neurologice minore si majore
se mareste senificativ, odata cu dozarea nivelului de CNTFE.

Concentratiile inalte ale CNTF, la 3 luni, la copiii din lotul
Jpractic sanatos”, semnifica un indiciu de ,sdanatate cerebra-
13”; In schimb, nivelurile scazute ale CNTF, in valori absolute
fata de lotul de control, rezulta in tulburari reziduale minore
(<7,76 pg/mL), exprimate prin: tulburari de atentie, compor-
tamentale, de vorbire si limbaj etc., sau majore (<5,37 pg/mL):
paralizie cerebrala si epilepsie. Valorile circulante scazute ale
CNTF (iIn special, in formele severe) denota un risc crescut de
dezvoltare a PC. In acest context, CNTF se prezinti drept un
biomarker lezional al SCN, avand influenta nu numai asupra
proceselor de neurodezvoltare, dar si asupra dezvoltarii fizice
(troficitatee musculara si dezvoltarea scheletului).

Un alt studiu, realizat pe soarecii adulti, confirma ca CNTF
exogen reduce cu 50% depresia sinaptica in timpul stimularii
repetate (40 Hz, 2 min). Acest studiu notifica ca CNTF exogen
nu moduleaza eliberarea acutd locald a transmitdtorilor la
nivelul sinapsei neuromusculare mamifere, dar poate prote-
ja placile terminale mature din activitatea indusa de depre-
sia sinaptica [12]. lar studiul realizat de Seong Su Kang et al.
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Elevation of CNTF levels by 15.6% at 12 months, compara-
tively with almost healthy children from our study at the age
of 1-3 months, and in those with PCL (by 18.5%), confirm the
influence of this neuronal factor in such processes like matu-
ration and neurodevelopment during growing period. These
results confirm the implication of CNTF in processes of neu-
rodevelopment and support of cerebral metabolic processes.

In one of the studies held on mice, effects of CNTF and pep-
tide 6 were appreciated. The last, is composed of amino acid
remnants and structurally corresponds to CNTFE. Both of them
have the capacity to regenerate the brain and enhance neuro-
genesis [21].

In our study, we observed the rise of CNTF levels at 12
months, comparatively with 1-3 months, in absolute values, in
children with PCL, with improvement of neuropsychological
functions as well. These results confirm the active implication
of CNTF in processes of neurodevelopment and sustaining of
neurogenesis, neuroregeneration in children with PCL.

Large variations of CNTF in relative values with age (12
months compared to 1-3 months) in the PCL group (18.5%),
especially in children with severe PCLH (32.6%) signifies the
implication of this cytokine not only in processes like matu-
ration, regeneration but also confirms the obtained results of
other authors. Meantime, this results suggest the big intensity
of the cerebral metabolism in children with PCL. However,
seric concentrations of CNTF in this group of patients elevated
with age, but were reduced in absolute values, comparatively
with the group of healthy children.

From data obtained by us, we can underline the connec-
tion between seric concentrations of CNTF and the degree of
neurodevelopmental disorders in newborns and infants. Low-
est seric levels of CNTF corresponded with higher severity of
CNS affectation. Thus, children with severe PCL had the low-
est levels of CNTFE. Analyzing data previously displayed, we
suggest an interrelation between CNTF levels and the rise of
disease probability; authenticity and availability if the test are
large for all diagnosed RD. The probability of minor and major
sequelae appreciation significantly increases once the level of
CNTF is appreciated.

High concentrations of CNTS at 3 months, in children from
the “almost healthy” group signifies an indicator of “cerebral
health”, instead, low levels of CNTF, in absolute levels compared
to the control group, results in minor residual disorders (<7.76
pg/mL), expressed by: attention / behavior /language disor-
ders etc., or major (<5.37 pg/mL): cerebral palsy and epilepsy.
Low circulating levels of CNTF (especially in severe forms) de-
note an elevated risk of CP development. In this context, CNTF
represents a lesional biomarker of the CNS, influencing both
neurodevelopmental processes and physical development as
well (muscular trophicity and skeleton development).

Another study, held on adult mice, confirms that exoge-
nous CNTF reduces by 50% synaptic depression during repet-
itive stimulus (40 Hz, 2 min). This study shows that exogenous
CNTF does not modulate acute local release of transmitters in
the neuromuscular synapse in mammals, but can protect ma-
ture terminal plates from induced activity of synaptic depres-
sion [22]. The study made by Seong Su Kang et al. (2013), sug-
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(2013), sugereaza ca CNTF endogen mediaza accidentul vas-
cular cerebral la soarecii adulti prin ameliorarea neurogene-
zei. CNTF fiind exprimat aproape exclusiv in sistemul nervos,
reglementeaza structurile normale in neurogeneza. Astfel
c3, stimularea farmacologica cu CNTF endogen ar putea fi o
strategie terapeutica buna pentru inlocuirea de celule dupa
accidentul vascular cerebral [12]. Un alt studiu promoveaza
o strategie terapeutica Impotriva tulburdrilor cognitive si re-
generarea creierului prin administrarea Peptidei 6, luand in
vedere unele efecte ale CNTF [21].

in unele abordiri, efectuate pe celulele retiniene cocultiva-
te 1n ser fetal bovin de 1%, care continea diferite concentratii
de CNTF uman recombinant, s-au rezumat caracteristicile ge-
nerale ale CNTF si functiile sale asupra NSCs in perspectiva
elaborarii unor strategii terapeutice importante de tratare a
tulburarilor neurologice [6].

Intr-un studiu, realizat pe sobolanii cu prejudicii neurona-
le, s-a observat ca transplantul de celule stem-neuronale are
rezultat terapeutic limitat, cu o slaba supravietuire a acestor
celule. Iar addugarea zilnica de CNTF solubil pe transplan-
tul de celule stem-neuronale in zona lezata a SNC, a facilitat
supravietuirea, migratia, proliferarea si diferentierea acestor
celule. Se considera ca CNTF poate fi folosit pentru a amelio-
ra micromediul 1n zona lezatd a SNC [23]. Un alt studiu, argu-
menteaza efectele CNTF asupra miokinelor, influentand lega-
tura bidirectionalad dintre muschi si oase [24].

In studiul nostru, majorarea nivelelor serice de CNTF, odata
cu cresterea copiilor sanatosi, dar mai mult - la copiii cu LCP,
certifica aceasta teorie si explica faptul ca procesele intense de
mielinizare la copiii sanatosi, dar, in special, la cei cu LCP, ne-
cesita administrare exogena de CNTF pentru a grabi maturatia
cerebrald si a ameliora metabolismul cerebral al proteinelor.

Nivelurile scazute de CNTF, dupa cum s-a constatat in stu-
diu, evoca necesitatea administrarii acestui FN la copiii cu LCP
si argumenteaza importanta terapiilor neuroprotectoare la eta-
pe precoce la cei care au suportat EN, cu scop de reducere a
handicapului neuropsihic si motor.

Prin urmare, gasirea unei relatii dintre compartimente-
le studiate: LCP precoce, aparute drept consecintda a EN, TR
tardive si nivelurile scazute ale CNTF, permit intelegerea mai
promta a polimorfismului clinic al acestora, dar si unele aspec-
te patogenetice si terapeutice ale LCP.

Punctul forte al studiului nostru este cd acesta a permis
intelegerea laturilor patogenetice ale LCP induse de EN, iden-
tificarea precoce a copiilor cu risc de dezvoltare a TR ale SNC
si sustinerea practicirii terapiilor neuroprotectoare. ins3, sunt
necesate studii clinice de amploare, in special, pe nou-nascuti,
care vor permite consolidarea concluziilor cu privire la meca-
nismele de interventie, referitoare la plasticitatea creierului.

Concluzii

1) Concentratiile serice de CNTF sunt scazute semnificativ
la copiii cu LCP, cu varsta intre 1-3 si 12 luni, comparativ
cu copiii practic sanatosi si coreleaza cu modificarile ne-
urofiziologice si neuroimagistice.

2) Odata cu cresterea copilului, cresc concentratiile serice
de CNTEF, notificand implicarea sa in procesele de neu-
rodezvoltare atat la copilul practic sanatos, cat si la cel
cu LCP.
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gests that endogenous CNTF mediates stroke in adult mice by
ameliorating neurogenesis. Being expressed exclusively in the
CNS, CNTF regulates normal structures in neurogenesis. Thus,
pharmacologic stimulation with endogenous CNTF could be-
come a good therapeutic strategy for cell replacement after
strokes [12]. Another study promotes a therapeutic strategy
against cognitive disorders and brain regeneration by admin-
istering peptide 6, taking into consideration some effects of
CNTF [21].

In some approaches, mad on retinal cells co-cultivated in
1% fetal bovine serum, that contained different amounts of
human recombinant CNTEF, general characteristics of CNTF
and its effects on NSCs were summarized in the perspective of
elaboration of new important therapeutical strategies in treat-
ing neurologic disorders [6].

In a study held on mice with neurological damage, it was no-
ticed that neuronal stem cell transplant has limited therapeutic
effect, with weak survival of the cells. Daily adding of soluble
CNTF on NSCs in the damaged zone of the CNS, facilitated sur-
vival, migration, proliferation and differentiation of the cells. It
is considered that CNTF can be used for ameliorating the mi-
cro-environment in the damaged zone of the CNS [23]. Another
study supports the effects of CNTF on myokines, influencing the
bi-directional bond between muscles and bones [24].

In our study, most of the seric levels of CNTF, together with
healthy children growth and even more in children with PCL,
certifies this theory and explains the fact that intense myelina-
tion processes in healthy children and especially in children
with PCL, require exogenous administration of CNTF in order
to enhance cerebral maturation and ameliorate cerebral and
protein metabolism.

Low CNTF levels, as it was found in the study, recalls the
necessity of administration of this NF in children with PCL
and underlines the importance of neuro-protective therapies
at early stages in patients that suffered from NE, in order to
reduce neuropsychic and motor disabilities.

Therefore, finding a relation between studied compart-
ments (early PCL, appeared as a consequence from NE, late
RD and low levels of CNTF) allow us to better understand PCL
clinical polymorphism and some therapeutical and pathoge-
netic aspects of PCL.

The strong points of our study is the fact that it allowed us
to better understand pathogenetic aspect of PCL in NE, early
identify children with risk of RD development and support
neuroprotective therapies. But, further greater studies are re-
quired, especially held on newborns that will allow to consoli-
date conclusions regarding mechanisms of brain’s plasticity.

Conclusions

1) Seric concentrations of CNTF are significantly low in
children with PCL, with ages of 1-3 months and 12 mon-
ths, compared to healthy children and correlates with
neurophysiological and neuroimagistic modifications.

2) Together with children’s growth, seric concentrations of
CNTF rise, notifying it's implication in processes of neu-
rodevelopment both in healthy children and in children
with PCL.



3) Cresterea semnificativa a nivelurilor de CNTF la copiii cu
paralizie cerebrala notifica importanta sa in procesele
de neuroregenerare, iar la cei cu epilepsie - implicarea
in procesele de epileptogeneza. Aceste rezultate suge-
reaza necesitatea terapiilor neuroprotectore (adminis-
trarea de CNTF) la etapele precoce ale leziunii.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Interactiunile dintre componentele imunitatii umorale
sistemice cu fenomenele reaginice in infectia bronhopulmo-
nard cu Mycoplasma pneumoniae la copii nu sunt, deocam-
datd, suficient studiate.

Ipoteza de cercetare

Deoarece tabloul clinic si modificarile radiologice in
infectiile respiratorii dau un diagnostic orientativ, aprecie-
rea nivelelor plasmatice de anticorpi antimicoplasmatici
specifici IgM, IgG permit stabilirea exacta a diagnosticului
etiologic.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezinta date despre reactiile imunoglobulinelor
A, M, G in infectiile respiratorii cu M. pneumoniae la copii in
diferite perioade de varstd, precum si reflectata intensitatea
fenomenelor reaginice.

Rezumat

Introducere. Mycoplasma pneumoniae este agentul pato-
gen al infectiilor cailor respiratorii superioare (rinite, faringi-
te, laringotraheite) si a cailor respiratorii inferioare (bronsite,
pneumonii). Agentul infectios, actionand direct asupra epite-
liului bronsic prin mecanisme nonimune (afectarea difuza in-
flamatorie si distrofica a bronhiilor, traheobronsita inflamato-
rie), induce la persoane anterior sanatoase o hiperreactivitate
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What is not known yet, about the topic

Interactions between components of humoral immunity
and reaginic phenomena in bronchopulmonary infection
with Mycoplasma pneumoniae in children are not yet suffi-
ciently studied.

Research hypothesis

Because clinical and radiologic changes in respiratory in-
fection give indicative diagnosis, assessment levels of IgM,
IgG antibodies to Mycoplasma pneumoniae infection allow us
to establish etiological diagnosis.

Article’s added novelty on this scientific topic

The article presents data about immunoglobulin A, M, G in
M. pneumoniae infection in children in different age periods
and reflects the intensity of reaginic phenomena.

Abstract

Introduction. Mycoplasma pneumoniae is an important
etiological agent of upper acute respiratory infection (rhinitis,
pharyngitis, laryngitis) and lower airways (bronchitis, pneu-
monia). Direct action on bronchial epithelium by non-immune
mechanisms (diffuse inflammatory and dystrophic affection of
bronchi, inflammatory tracheobronchitis) induces bronchial
hyperactivity in healthy children. Early detection of infection



bronsica. Depistarea precoce a infectiei cu agenti patogeni ati-
pici este necesara pentru prevenirea dezvoltarii complicatiilor
tardive la copil.

Material si metode. in studiu au fost inclusi 278 de co-
pii cu afectiuni bronhopulmonare acute, cu varsta de la 5 luni
pana la 7 ani. Prezenta infectiei cu M. pneumoniae a fost confir-
mata prin diagnostic serologic specific. Statutul imun umoral
a fost apreciat prin determinarea nivelului de IgA, IgM, IgG, iar
mecanismele reaginice au fost apreciate prin nivelul seric al
IgE. Testele serologice au fost efectuate prin tehnica imuno-
enzimaticd ELISA. Rezultatele au fost comparate intre loturile
M. pneumoniae [+] si M. pneumoniae [-].

Rezultate. Infectia respiratorie cu Mycoplasma pneumo-
niae a fost confirmata serologic in 110 cazuri (lotul M. pne-
umoniae [+]); ceilalti 168 de copii au fost inclusi, respectiv,
in lotul M. pneumoniae [-]. Respectiv, in lotul M. pneumoniae
[+], comparativ cu lotul M. pneumoniae [-], rezultatele au fost:
IgA 0,76+0,06 g/L vs. 0,71+0,034 g/L; IgM 1,61+0,082 g/L
vs. 1,52+0,07 g/L; IgG 8,95+0,4 g/L vs. 8,69+0,3 g/L. Nivelul
de IgE a fost de 2,3 ori mai mare in lotul M. pneumoniae [+],
comparativ cu lotul M. pneumoniae [-] (102,6+23,66 UE/mL
vs. 43,9+8,56 UE/mL).

Concluzii. Acest articol reflecta rolul etiologic important
al infectiei micoplasmice la copii de diferite varste cu maladii
bronhopulmonare si interrelatiile proceselor imunoumorale
cu implicarea imunoglobulinelor A, M, G si a sintezei majorate
a IgE, care determina instalarea simptomelor respiratorii po-
limorfe.

Cuvinte cheie: Mycoplasma pneumoniae, afectiuni bronho-
pulmonare, copii, imunoglobuline.

Introducere

Infectiile acute ale tractului respirator inferior prezinta
o0 cauza importanta in structura morbiditatii la copii, printre
care pneumonia comunitard este una din cele mai raspandite
si grave forme ale infectiilor bronhopulmonare acute la copii
[1]. Pe parcursul ultimelor decade, morbiditatea prin infectia
cu M. pneumoniae la copii este in crestere. Studiile recente
demonstreaza ca rata spitalizarii copiilor cu pneumonii este
invers proportionald varstei copilului: 57% dintre copiii spi-
talizati sunt de varsta sub 4 ani, 5% dintre copii au varsta cu-
prinsa intre 5 si 9 ani, iar 9% - intre 10 si 14 ani [2]. Rolul
etiologic al M. pneumoniae in structura pneumoniilor comuni-
tare constituie de la 5-20% pand 40-50% [3, 4], iar 85% dintre
copiii cu bronsite obstructive recurente sunt infectati cu Myco-
plasma pneumoniae [5].

Prin structura sa unicala (genomul mic, persistenta atat
intra-, cat si extracelulara, modificari produse la nivelul ce-
lulelor epiteliale bronhiale) M. pneumoniae influenteaza ras-
punsul imun al copilului si procesele inflamatorii din sistemul
respirator, conditionand instalarea hiperreactivitatii bronsice,
cu dezvoltarea ulterioara a bronhospasmului, wheezing-ului
[6, 7]. Pentru eliminarea din organism a M. pneumoniae este
necesara activarea compensatorie a imunitatii umorale. Ras-
punsul IgE-mediat este o parte din raspunsul imun la agentii
infectiosi [8, 5], inclusiv pentru M. pneumoniae, in contextul

Rdaspunsul imuno-umoral in infectii cu M. pneumoniae la copii

in children caused by atypical pathogens is necessary to pre-
vent later complications.

Material and methods. Two hundred seventy eight chil-
dren aged 5 months to 7 years old suffering from acute bron-
chopulmonary affection were included in our study. The pres-
ence of M. pneumoniae infection was confirmed by specific
serologic diagnosis. Humoral immunity development after
acute Mycoplasma pneumonia infection, serum levels of im-
munoglobulin’s A, M, G and reaginic mechanisms which were
assessed by serum level of IgE were determined. Serological
tests were performed by enzyme immunoassay technique. Re-
sults were compared to M. pneumoniae positive group and M.
pneumoniae negative group.

Results. M. pneumoniae positive infection was confirmed in
110 children (M. pneumoniae [+] group) and 168 children from
M. pneumoniae negative group (M. pneumoniae [-]). In M. pneu-
moniae [+] in comparison with M. pneumoniae [-] results were:
IgA 0,76£0,06 g/L vs. 0,71+0,034 g/L; IgM 1,61+0,082 g/L vs.
1,52+0,07 g/L; IgG 8,95%0,4 g/L vs. 8,69+0,3 g/L, respective-
ly. The level of IgE was 2-3 times higher in M. pneumoniae [+]
group in comparison with M. pneumoniae [-] (102,6+23,66 UE/
mL vs. 43,9+8,56 UE/mL).

Conclusions. This article reflects an important etiologic
role of mycoplasma infection in children of different ages with
bronchopulmonary disease and interrelation with immune
processes with involvement of immunoglobulin’s A, M, G and
hyper production of IgE which determines polymorphic respi-
ratory symptoms.

Keywords: Mycoplasma pneumoniae, bronchopulmonary
affection, immunoglobulins.

Introduction

Acute respiratory tract infections are an important cause
of morbidity in children. Community-acquired pneumonia is
one of the most common and serious forms of acute lung af-
fection in children [1]. Over the past decade, the incidence of
M. pneumoniae in children is increasing. Recent studies dem-
onstrate that hospitalization rate of children with pneumonia
is inversely proportional to the age of the child: 57% of hospi-
talized children were under 4 years, 5% of children aged be-
tween 5 and 9 years and 9% - between 10-14 years old [2]. M.
pneumoniae pneumonia that has been reported ranges from
5-20% to 40-50% of community-acquired pneumonia cases
[3, 4]; 85% of children’s with recurrent obstructive bronchitis
were diagnosed with M. pneumoniae infection [5].

M. pneumoniae affects the child’s immune response due the
unique structure (intra- and extracellular persistence, small
genome, changes produced on the bronchial epithelial cells)
and inflammatory processes in respiratory system. Bronchial
hyper-reactivity is established with the further development
of wheezing [6, 7]. It is necessary to compensatory activate hu-
moral immunity in order to eliminate M. pneumoniae. The IgE-
mediated immune response is the part of immune response
to infection agents [8, 5], including M. pneumoniae in bron-
chopulmonary infection in children. Mycoplasma respiratory
infection through its clinical manifestation is highly variable.



Humoral immune response in M. pneumoniae infection in children

infectiilor bronhopulmonare la copii. Infectia micoplasmica
respiratorie prin manifestarile sale clinice este foarte variabi-
14, iar pentru confirmare necesita efectuarea unui diagnostic
de laborator exact, fapt ce da posibilitatea initierii tratamen-
tului antimicrobian adecvat.

Scopul studiului nostru a fost evaluarea nivelului seric al
IgA, 1gM, IgG si IgE in maladii bronhopulmonare acute de etio-
logie Mycoplasma pneumoniae la copii, comparativ cu cele de
alta etiologie.

Material si metode

Studiul, de tip prospectiv, a inclus 278 de copii cu varste
sub 7 ani, diagnosticati cu pneumonie, cu sau fara asociere
de wheezing. Studiul a fost realizat in perioada anilor 2011 -
2012 si a inclus copiii internati in Clinica Pneumologie, IMSP
Institutul Mamei si Copilului. Au fost respectate regulile de
internare cu deschiderea fisei medicale a bolnavului de sta-
tionar. Parintii copiilor au dat acord informat 1n scris pentru
inrolarea lor in studiu.

Criterii de includere in studiu au fost:

e varsta copiilor sub 7 ani;

® pacienti cu pneumonie comunitara, bronsita acuta ob-

structiva.

Criteriile de excludere ale pacientilor din cercetare au fost:

e refuzul parintilor de a fi copilul inrolat in studiu;

® malformatie congenitala a sistemului bronhopulmonar,
cardiovascular sau nervos central;

® varsta 27 ani;

® pneumonie cu evolutie trenantd (mai mult de 3 sapta-
mani);

® pneumonie asociata proceselor cronice bronhopulmona-
re (fibroza chistica, alveolita fibrozant3, boala bronsiec-
tatica, displazie bronhopulmonara).

Entitati nozologice respiratorii acute diagnosticate la copii
din studiu: faringite, rinite acute si asocierea lor, laringo-tra-
heite acute care au fost stabilite In baza prezentei semnelor
clinice caracteristice ca rinoree, dificultati la deglutitie, tusea
latratoare, glas ragusit. Diagnosticul de pneumonie a fost con-
firmat in baza sindroamelor clinice si semnelor concludente
radiologice; bronsita acutda obstructiva a fost marcata prin
date stetoacustice specifice (raluri uscate sibilante, dispnee
expiratorie, wheezing).

Toti copiii din studiu au fost testati la prezenta infectiei
M. pneumoniae prin determinarea in serul sanguin a anticorpi-
lor specifici de clasa IgM, IgG prin metoda ELISA (Mycoplasma
pneumoniae IgM - ELISA, Novalisa, or. Dietzenbach, Germa-
nia).

Nivelul seric al IgA, IgM, IgG a fost dozat prin metoda imu-
noenzimatica (seturile ,IgM total”, ,IgG total”, ,IgA total”, IFA
BEST, or. Novosibirsk, Rusia).

Pentru aprecierea gradului de sensibilizare cu IgE al orga-
nismului, s-a determinat nivelul seric al IgE prin utilizarea me-
todei imunoenzimatice (,Decebal-impex”, or. Saronno, Italia)
- ELISA de tip ,sandwich”.

Matinal, a jeun, la fiecare pacient, in primele zile ale inter-
ndrii in stationar, din vena periferica se colecta in eprubeta
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To confirm diagnosis is necessary to perform exact laboratory
diagnosis and to allow initiation of appropriate antimicrobial
therapy.

The aim of our study was to evaluate serum levels of IgA,
IgM, IgM and IgE in acute bronchopulmonary affection in
children caused by M. pneumoniae in comparison with another
etiology.

Material and methods

The prospective study included 278 children under 7 years
with pneumonia associated or not associated with wheez-
ing. The study participants included children hospitalized in
Institute of Mother and Child from 2011 to 2012. Admission
rules have been complied with the performance of inpatient
hospital medical records. The children’s parents gave written
informed consent for their enrollment in the study.

Inclusions criteria were:

e children under 7 years;

® patients with community-acquired pneumonia, obstruc-

tive bronchitis;

Exclusion criteria of patient in the research were:

e refusal of parents for their child to be enrolled in the
study;

e malformation of bronchopulmonary, cardiovascular or
central nervous system;

® age 27 years;

® pneumonia with evolution of more than 3 weeks;

® pneumonia associated with chronic bronchopulmonary
process (cystic fibrosis, bronchopulmonary dysplasia,
idiopathic fibrosis).

Acute respiratory entities diagnosed in children in study
were pharyngitis, acute rhinitis, laryngo-tracheitis, which has
been established based on the presence of characteristic clini-
cal signs.

Diagnosis of pneumonia was based on conclusiveness of
clinical symptoms, physical examination findings and radio-
logic signs. Obstructive bronchitis was diagnosed on basis of
physical findings.

Determination of specific antibodies of M. pneumoniae
(IgM, 1gG) was performed by using ELISA test in all children
(Mycoplasma pneumoniae IgM - ELISA, NovaLisa, Dietzen-
bach, Germany).

Serum level of immunoglobulin’s A, M, G and IgE were de-
termined by enzyme-linked immunosorbent assay (ELISA) in
all children (IgM total, IgA total, IgG total, IFA BEST, Novosi-
birsk, Russia, and for IgE - Decebal-impex, Saronno, Italy).

Blood samples (5 mL) were obtained from each patient
and were collected into sterile tubes. Upon their receipt, se-
rum samples were serologically investigated.

Based on the outcome of laboratory results, 278 children
completed the study: 110 children with confirmed M. pneu-
moniae infection (Mycoplasma pneumoniae [+]), and 168 -
without M. pneumoniae infection (Mycoplasma pneumoniae [-]).

To assess interrelationships of Mycoplasma infection in
children with community-acquired pneumonia, patients in



sterila 5 mL de sange, care, ulterior, era expus cercetarilor
imunologice in laboratorul imunologic prin metoda imunoen-
zimatica.

In functie de rezultatul de laborator obtinut, esantionul de
studiu (n=278) a fost divizat in lotul Mycoplasma pneumoniae
[+] (n=110) si lotul Mycoplasma pneumoniae [-] (n=168).

Pentru evaluarea interrelatiilor infectiei micoplasmice la
copiii cu pneumonie comunitard, pacientii din ambele loturi
au fost repartizati in grupe de varstd, conform perioadelor co-
pildriei [9]: primul an (sugar), 1-3 ani (anteprescolari), 3-7 ani
(prescolari).

Datele colectate In studiu au fost introduse in tabelul
electronic prin intermediul programului Microsoft Office Ex-
cell 2007. Rezultatele obtinute au fost prelucrate cu ajuto-
rul programelor EXCEL, EPI-Info 2007. Pentru compararea
diferentelor dintre loturi, au fost aplicate testul Fisher, crite-
riului (chi-patrat) x? p - proportia sau cea mai buna estimare
despre valoarea proportiei cercetate. Pragul de semnificatie a
fost considerat un p<0,05.

Rezultate

Caracteristica generala a loturilor de studiu este redata
in Tabelul 1. in ambele loturi de studiu, a prevalat sexul mas-
culin. Analiza corelationalad in aceste subloturi, in functie de
serotipul micoplasmei, raportand la grupele de varsta si gen-
der-ul copiilor, nu a evidentiat legaturi interrelationale
(x*=1,04, p>0,05) la copiii cu Mycoplasma pneumoniae; din
contrd, sunt evidentiate interrelatiile dintre grupele de varsta
si sex la copiii cu afectiuni bronhopulmonare acute, fara infec-
tie micoplasmica (x*=14,01, p<0,001), Tabelul 1.

Tabelul 1. Caracteristica generala a loturilor de studiu.

Parametru Lot M. pneumo- Lot M. pneumo-

niae [+] niae [-] p

(n=110) (n=168)
Varsta copiilor,
ani
sugari 0,72+0,06 (n=23) 0,64+0,05 (n=73) F=2,2; p<0,02
1-3 ani 2,12+0,02 (n=56) 2,14%0,02 (n=72) F=0,0001; ns
3-7 ani 4,80+0,01 (n=31) 4,53%0,20 (n=23) F=3,1;ns
Dintre care,
baieti
sugari, n=16 (69,6%) n=55 (75,3%) x?=0,3; ns
n=71(73,9%)
1-3 ani, n=31 (55,4%) n=37 (51,4%) x?=0,2; ns
n=68 (53,1%)
3-7 ani, n=13 (41,9%) n=9 (39,1%) x*=0,04; ns

n=22 (40,7%)

Repartizarea entitatilor nozologice in functie de loturile de
studiu este redata in Tabelul 2.

In urma efectuirii diagnosticului specific, au fost obtinute
urmitoarele rezultate. In lotul copiilor sugari M [+], nivelul an-
ticorpilor clasa IgM a constituit 0,30+0,03 g/L si1gG 0,88+0,14
g/L, iar in lotul M [-], IgM specific a fost scazut semnificativ
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both groups were divided into age groups according to their
childhood: infants, toddlers (1-3 years), and preschoolers (3-7
years).

The results were introduced and analyzed using with EPI-
Info 2007, EXCEL. To compare differences between groups at
baseline, the Fisher test and x? were used when appropriate.
Results were considered significant at value of p<0.05.

Results

The characteristics of the patients are presented in Table
1. In both groups prevail male patients. Correlation analysis
in subgroups in dependence of type of infection and age and
gender does not show relation in group with M. pneumoniae
(x*=1.04, p>0.05). But in group without mycoplasma infection
shows relation between age and gender (x?=14.01, p<0.001),
Table 1.

Table 1. General characteristics of children evaluated in the study.

M. pneumoniae [+] M. pneumoniae [-]

iabl
Variables (n=110) (n=168)
Age groups,
years
infants 0.72+0.06 (n=23) 0.64+0.05 (n=73) F=2.2; p<0.02
1-3 years 2.120.02 (n=56) 2.14%0.02 (n=72) F=0.0001; ns
3-7 years 4.80+0.01 (n=31) 4.53+0.20 (n=23) F=3.1;ns
Male sex
infants, n=16 (69.6%) n=55 (75.3%) x?=0.3; ns
n=71(73.9%)
1-3 years, n=31 (55.4%) n=37 (51.4%) x*=0.2; ns
n=68 (53.1%)
3-7 years, n=13 (41.9%) n=9 (39.1%) x*=0.04; ns

n=22 (40.7%)

Distribution of diagnosis in dependence of etiologic patho-
gen is presented in Table 2.

After serologic examination the following results were
obtained. In infants with M [+] level of specific [gM antibod-
ies was 0.30+0.03 g/L and IgG 0.88+0.14 g/L. In group M [-]
level of IgM specific was decreased significantly (p<0.05):
0.21£0.02 g/L and IgG 0.24+0.02 g/L, respectively. In 1-3 year
olds M [+] group, levels of specific antibodies was significantly
higher in comparison with M [-] (0.57+0.07 g/L vs. 0.21£0.1
g/Land 1.02+0.1 g/Lvs. 0.22£0.02 g/L, respectively).

In children aged 3-7 years in M [-] group levels of specific
antibodies do not present diagnostic concentration for My-
coplasma infection (0.26+0.03 g/L - IgM and 0.25+0.03 g/L
- IgG), but in children in the same age-group in M [+] group
levels of specific antibodies were 0.66+0.08 g/L and 0.94+0.12
g/L, respectively for IgM and IgG.

So, in children with M [+], specifically in group of infants,
M. pneumoniae was identified in 23 cases (20.9%; 95CI: 13.7-
29.7), in toddlers it was confirmed in 56 children (50.9%;
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Tabelul 2. Repartizarea entitatilor nozologice in functie de
loturile de studiu.

Entitate Lot M. pneumo- Lot M. pneumo-

nozologica niae [+] niae [-] p
(n=110) (n=168)

Pneumonie comunitara, n=52 (18,7%; 95CI: 14,3-23,8)

sugari, 19,05%; 23,3%; x*=5,2

n=21 (40,4%) 95CI: 5,5-41,9 95CI: 58,1-94,5  p>0,05

1-3 ani, 33,3%; 66,7%;

n=21 (40,4%) 95CI: 14,6-56,9  95CI: 43,03-85,4

3-7 ani, 32,7%; 40,0%;

n=10 (19,2%) 95CI: 26,2-87,8  95CI: 12,2-73,8

Pneumonie + bronsita obstructiva, n=226 (81,3%; 95CI: 76,2-85,7)

sugari, 25,3%; 74,7%; x*=13,2
n=75(33,2%) 95CI: 15,9-36,7 95CI: 63,3-84 p<0,001
1-3 ani, 45,8%; 54,2%;

n=107 (47,4%) 95CI: 36,1-55,7  95CI: 44,3-63,9

3-7 ani, 56,8%; 43,2%);

n=44(19,5%) 95CI: 41-71,7 95CI: 28,4-58,9

(p<0,05): 0,21%0,02 g/L si IgG 0,24+0,02 g/L, respectiv. in
grupul M [+] al copiilor anteprescolari, nivelele anticorpilor
specifici IgM si IgG au fost semnificativ majorate, compara-
tiv grupului M [-] de aceeasi varsta (0,57+0,07 g/L versus
0,21+0,1g/Lsi1,02+0,1 g/L versus 0,22+0,02 g/L, respectiv).

In lotul M [-], la copii de varsti 3-7 ani, nivelul anticor-
pilor specifici nu a prezentat concentratii diagnostice pentru
infectia micoplasmica (0,26+0,03 g/L - IgM si 0,25+0,03 g/L
- IgG), iar la copii de aceeasi varsta M [+], nivelul anticorpilor
specifici a constituit 0,66+0,08 g/L si 0,94+0,12 g/L, respectiv
pentru IgM si IgG.

Astfel, din lotul M [+] cu varsta sugar3, infectia M. pneumo-
niae afostapreciatdla 23 de copii (20,9%; 95CI: 13,7-29,7); 1a
anteprescolari - a fost confirmata la 56 de copii (50,9%; 95CI:
41,2-60,6). La copiii prescolari, infectia cu M. pneumoniae a
fost diagnosticatd la 31 de copii (28,2%; 95CI: 20,0-37,6).

in lotul M [-], la 73 de copii sugari (43,5%; 95CI: 35,8-
51,3), testele serologice au fost negative pentru aceasta in-
fectie; copiii anteprescolari - la 72 de copii (42,9%; 95CI:
35,3-50,7); si la prescolari - doar 23 de copii (13,7%; 95CI:
8,9-19,8).

Pentru aprecierea functionalitatii statutului imun si al me-
canismelor reaginice produse de infectia M. pneumoniae, au
fost evaluate imunoglobulinele A, M, G si IgE totala.

in lotul de copii cu infectia respiratorie M. pneumoniae,
IgA a constituit 0,76+0,06 g/L, iar la copiii din grupul M [-],
nivelul IgA a fost de 0,71+0,034 g/L (p>0,05).

In functie de prezentarea clinici (pneumonie sau afectiuni
asociate), in Tabelul 3 este prezentat nivelul seric al IgA la co-
pii In diferite perioade de varsta.
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Table 2. Distribution of entities according to the study group.

Diagnosis M. pneumoniae [+] M. pneumoniae [-]

(n=110) (n=168) P

Community-acquired pneumonia, n=52 (18,7%; 95CI: 14,3-23,8)

infants, 19.05%; 23.3%; x?=5.2
n=21(40.4%) 95CI:5.5-41.9  95CI:58.1-94.5  p>0.05
1-3 years, 33.3%; 66.7%;

n=21(40.4%) 95CI: 14.6-56.9  95CI: 43.03-85.4

3-7 years, 32.7%; 40.0%;

n=10(19.2%)  95CI: 26.2-87.8  95Cl: 12.2-73.8

Pneumonia + obstructive bronchitis, n=226 (81.3%; 95CI: 76.2-85.7)

infants, 25,3%; 74.7%; x*>=13.2
n=75(33.2%) 95CI: 15.9-36.7 95CI: 63.3-84 p<0.001
1-3 years, 45.8%; 54.2%;

n=107 (47.4%) 95CIl:36.1-55.7  95CI: 44.3-63.9

3-7 years, 56.8%; 43.2%;

n=44(19.5%) 95CI:41.0-71.7  95CI: 28.4-58.9

95Cl: 41.2-60.6). In group of preschoolers, M. pneumoniae in-
fection was identified in 31 children (28.2%; 95CI: 20.0-37.6).

In M [-] group, serologic tests for Mycoplasma infection
were negative in 73 infants (43.5%; 95CI: 35.8-51.3); in 72
children aged 1-3 years (42.9%; 95CI: 35.3-50.7) and only in
23 cases of preschoolers (13.7%; 95CI: 8.9-19.8).

In assessing the immune status and functioning of mecha-
nisms induced by IgE in M. pneumoniae infection serum levels
of immunoglobulin’s A, M, G and E were evaluated.

In children with M. pneumoniae positive infection, level of
IgA was 0.76+0.06 g/L and in children M [-] level of IgE was
0.71+0.034 g/L (p>0.05).

Table 3 summarizes average serum level of IgA in children
of different age groups in dependence of diagnosis (pneumo-
nia or associated pathology).

In group with pneumonia caused by Mycoplasma pneu-
moniae immune reaction mediated by IgG was 8.95+0.4 g/L,
but in Mycoplasma-negative group it was slightly lower and
was 8.69+0.3 g/L; p>0.05. The serum levels of immunoglobu-
lin G in pneumonia and obstructive bronchitis caused by My-
coplasma infection are presented in Table 4.

Serum level of immunoglobulin M in bronchopulmonary
infection caused by M. pneumoniae was significantly increased
(p<0.05) and reached values of 1.61+0.082 g/L in compari-
son with serum level of IgM in bronchopulmonary pathology
caused by another pathogen agent (1.52+0.07 g/L).

Evaluation of humoral immunity in dependence of age
group and diagnosis found the following results that are sum-
marized in Table 5.



Tabelul 3. Nivelele serice ale IgA in functie de entitatea nozologica
si grupul de varsta.

Entitate Lot M. pneu- Lot M. p
nosologica moniae [+] pneumo-
(n=110) niae [-]
(n=168)

Pneumonie comunitard, n=38 (20,3%)

sugari, g/L 0,60+0,07 0,59+0,02 F=0,1; p>0,05
1-3 ani, g/L 1,57+0,40 0,61+0,18  F=6,9; p<0,02
3-7 ani, g/L 0,72+0,22 0,90+0,10  F=0,3; p>0,05

Pneumonie + bronsita obstructiva, n=149 (79,7%)

sugari, g/L 0,68+0,03 0,70+0,06 F=0,05; p>0,05
1-3 ani, g/L 0,68+0,07 0,70+0,05 F=0,09; p>0,05
3-7 ani, g/L 0,82+0,11 0,95+0,08 F=0,75; p>0,05

Reactiile imune, mediate de IgG, In grupul copiilor cu pne-
umonii de etiologie Mycoplasma pneumoniae, a constituit
8,95+0,4 g/L, iar in grupul copiilor micoplasma-negativi, s-a
determinat o sinteza putin mai redusa a IgG (8,69+0,3 g/L;
p>0,05). Valorile serice ale IgG la copiii cu infectie micoplas-
mica in pneumonie si bronsita obstructiva, este reflectat in
Tabelul 4.

Nivelul seric al imunoglobulinei M in infectia bronho-pul-
monara cu M. pneumoniae a fost majorat semnificativ (p<0,05)
si a atins valori de 1,61+0,082 g/L, comparativ cu nivelul de
IgM la copiii cu infectie bronho-pulmonara de alta etiologie
(1,52+0,07 g/L).

Evaluarea statutului imuno-umoral conform grupelor de
varsta si entitatea nosologicd, a constatat urmatoarele rezul-
tate, care sunt redate in Tabelul 5.

Rezultatele dozarii IgG in serul sanguin, in functie de varsta
si entitatile nosologice studiate, sunt prezentate in Tabelul 4.

Tabelul 4. Nivelele serice ale IgG, in functie de entitatea nosologica
si grupul de varsta.

Entitate Lot M. pneumo- Lot M. pneu- p
nosologica niae [+] moniae [-]

(n=110) (n=168)
Pneumonie comunitara, n=38 (20,3%)
sugari, g/L 12,4+0,20 9,14+0,27 F=0,01; p>0,05
1-3 ani, g/L 10,15+2,98 8,26+0,92 F=0,82; p>0,05
3-7 ani, g/L 7,66%1,79 8,95+1,86 F=0,20; p>0,05
Pneumonie + bronsita obstructivd, n=149 (79,7%)
sugari, g/L 9,63+0,65 8,14+0,46 F=2,85; p>0,05
1-3 ani, g/L 8,37+0,60 8,94+0,55 F=0,49; p>0,05
3-7 ani, g/L 9,52+0,89 9,15+£1,10 F=0,07; p>0,05

Rezultatele dozarii I[gM in serul sanguin, in functie de varsta
si entitatile nosologice studiate, sunt prezentate in Tabelul 5.
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Table 3. Serum levels of IgA in dependence of age group and diag-
nosis.

Diagnosis Lot M. pneu- Lot M. pneumo- p
moniae [+] niae [-]

(n=110) (n=168)

Community-acquired pneumonia, n=38 (20.3%)

infants, g/L 0.60+£0.07 0.59+0.02 F=0.1; p>0.05
1-3 years, g/L 1.57+0.40 0.61+0.18 F=6.9; p<0.02
3-7 years, g/L 0.72+0.22 0.90+0.10 F=0.3; p>0.05

Pneumonia + obstructive bronchitis, n=149 (79.7%)

infants, g/L 0.68+0.03 0.70+0.06 F=0.05; p>0.05
1-3 years, g/L 0.68+0.07 0.70+0.05 F=0.09; p>0.05
3-7 years, g/L 0.82+0.11 0.95+0.08 F=0.75; p>0.05

Serum levels of total IgG in dependence of age group and
nosological entities studied are summarized in Table 4.

Table 4. Serum levels of IgG in dependence of age group and diag-
nosis.

Diagnosis Lot M. pneu- Lot M. pneu- p
moniae [+]  moniae [-]
(n=110) (n=168)

Community-acquired pneumonia, n= 38 (20.3%)

infants, g/L 12.4+0.20  9.14+0.27 F=0.01; p>0.05
1-3 years, g/L 10.15+2.98 8.26+0.92 F=0.82; p>0.05
3-7 years, g/L 7.66+£1.79 8.95+1.86 F=0.20; p>0.05

Pneumonia + obstructive bronchitis, n=149 (79.7%)

infants, g/L 9.63+0.65 8.14+0.46 F=2.85; p>0.05
1-3 years, g/L 8.37+0.60 8.94+0.55 F=0.49; p>0.05
3-7 years, g/L 9.52+0.89 9.15+1.10 F=0.07; p>0.05

Serum levels of total IgM in dependence of age group and
nosological entities studied are summarized in Table 5.

Table 5. Serum levels of [gM in dependence of age group and
diagnosis.

Diagnosis Lot M. pneu- Lot M. pneu-

moniae [+] moniae [-] p

(n=110) (n=168)
Community-acquired pneumonia, n=38 (20.2%)
infants, g/L 2.40+0.43 1.32+0.01 F=0.02; p>0.05
1-3 years, g/L 2.10+0.39 1.84+0.56 F=0.08; p>0.05
3-7 years, g/L 2.08+0.31 1.0+0.29 F=4.90; p<0.04
Pneumonia + obstructive bronchitis, n=150 (79.8%)
infants, g/L 1.30+0.13 1.69+0.05 F=0.01; p>0.05
1-3 years, g/L 1.44+0.11 1.59+0.10 F=0.90; p>0.05
3-7 years, g/L 1.85+0.19 1.51+0.14 F=1.61; p>0.05
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Tabelul 5. Nivelele serice ale IgM, in functie de entitatea
nosologica si grupul de varsta.

Entitate Lot M. pneumo- Lot M. pneu- p
nosologica niae [+] moniae [-]
(n=110) (n=168)

Pneumonie comunitara, n=38 (20,2%)

sugari, g/L 2,40+0,43 1,32+0,01 F=0,02; p>0,05
1-3 ani, g/L 2,10+0,39 1,84+0,56 F=0,08; p>0,05
3-7 ani, g/L 2,08+0,31 1,0+0,29 F=4,90; p<0,04
Pneumonie + bronsita obstructiva, n=150 (79,8%)

sugari, g/L 1,30+0,13 1,69+0,05 F=0,01; p>0,05
1-3 ani, g/L 1,44+0,11 1,59+0,10 F=0,90; p>0,05
3-7 ani, g/L 1,85+0,19 1,51+0,14 F=1,61; p>0,05

Rezultatele dozarii IgE in serul sanguin, in functie de varsta
si entitatile nosologice studiate, sunt prezentate in Tabelul 6.

Tabelul 6. Nivelele serice ale IgE, in functie de entitatea nosologica
si grupul de varsta.

Entitate Lot M. pneu- Lot M. pneu- p
nosologica moniae [+] moniae [-]
(n=110) (n=168)

Pneumonie comunitard, n=39 (18,0%)

sugari, UE/mL 33,70£2,98 18,70£2,70 F=0,03; p>0,05
1-3ani, UE/mL  87,19+2,91 26,27£10,17 F=6,49; p<0,02
3-7 ani, UE/mL  9,20+2,39 63,17+3,83 F=1,89; p>0,05

Pneumonie + bronsita obstructiva, n=178 (82,0%)

sugari, UE/mL  67,60+9,60 17,10+0,50 F=5,92; p<0,02
1-3ani, UE/mL  135,12+51,08 52,11+11,70 F=3,06; p>0,05
3-7 ani, UE/mL  92,79+22,9 127,0£63,30 F=0,36; p>0,05

La baza particularitatilor imunopatologice ale proceselor
alergice se afla producerea imunoglobulinelor serice, cu un rol
aparte implicand IgE. Nivelul seric al IgE totale in faza mani-
festarilor clinice pentru copiii cu afectiuni bronhopulmonare
acute micoplasma-pozitiv, a constituit 102,6+23,66 UE/mL,
comparativ cu concentratia de IgE 1n ser la copiii cu pneu-
monii de alta etiologie, decat Mycoplasma (43,9+8,56 UE/mL,
F=5,8; p<0,02).

Pentru evidentierea caracteristicelor fenomenelor imun-
reaginice In diferite perioade de maturare, a fost argumentata
realizarea unei analize diferentiate a nivelului de IgE in functie
de varsta copiilor din acest studiu. La pacientii cu afectiuni
bronhopulmonare asociate cu infectia micoplasmica, au fost
constatate cele mai crescute concentratii ale IgE la copiii
anteprescolari - 107,98+32,5 UE/mL (valoarea maxima inre-
gistrata a fost de 1461,8 UE/mL si minima - de 1,4 UE/mL).
Acestea au fost majorate de 3 ori In cadrul infectiei micoplas-
mice, fatd de acest parametru la copiii cu afectiuni bronhopul-
monare acute de altd etiologie.

Au fost apreciate valori crescute ale IgE serice totale la
copiii sugari cu infectii bronhopulmonare cu M. pneumoniae -
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Serum levels of total IgE in dependence of age group and
nosological entities are summarized in Table 6.

Table 6. Serum levels of IgE in dependence of age group and diag-
nosis.

Diagnosis Lot M. pneu- Lot M. pneu- p
moniae [+] moniae [-]
(n=110) (n=168)

Community-acquired pneumonia, n=39 (18.0%)

infants, UE/mL 33.70£2.98 18.70£2.70 F=0.03; p>0.05
1-3 years, UE/mL 87.19+2.91 26.27+£10.17  F=6.49; p<0.02
3-7 years, UE/mL 9.20+2.39 63.17+£3.83 F=1.89; p>0.05

Pneumonia + obstructive bronchitis, n=178 (82.0%)

infants, UE/mL 67.60%9.60 17.10+0.50 F=5.92; p<0.02
1-3 years, UE/mL 135.12+#51.08 52.11+11.70  F=3.06; p>0.05
3-7 years, UE/mL 92.79+22.9 127.0£63.30  F=0.36; p>0.05

Underlying immune-pathological features of allergic pro-
cesses is the production of serum immunoglobulin with a
special role involving IgE. In children with bronchopulmonary
affection caused by Mycoplasma infection serum level of total
IgE was 102.6+23.66 UE/mL, comparison with serum level of
IgE in control group (43.9+8.56 UE/mL, F=5.8; p<0.02).

For evidence of immune phenomenon at different periods
of aging it argues differenced analyses of production of IgE in
dependence of age group in this study. In group of toddlers
with acute bronchopulmonary Mycoplasma infection the high-
estlevels of Igk 107.98+32.5 UE/mL (the maximum value was
1461.8 UE/mL and minimum - 1.4 UE/mL) were recorded. It
was three times higher in Mycoplasma infection than the same
parameter in children with acute bronchopulmonary disease
due to other etiological agent.

In our study levels of total IgE in infants with acute bron-
chopulmonary infection caused by M. pneumoniae consid-
ered elevated - 55.3+18.9 UE/mL (maximum concentration
-389.4 UE/mL and minimum - 0.5 UE/mL). At the same time
high values were obtain in preschoolers from M [+] group -
84.5+18.43 UE/mL (maximum concentration - 434.9 UE/mL
and minimum - 2.3UE/mL), but it was reduced in comparison
with values in toddlers (107.98+32.5 UE/mL, with maximum
values 1461.8 UE/mL and minim - 1.4 UE/mL, F=0.8; p>0.05),
Table 6.

In children with acute bronchopulmonary affection Myco-
plasma [-] high values of IgE were obtained in preschoolers
(Table 6) (113.6+50.5 UE/mL, maximum values - 942.3 UE/
mL and minimum - 0.2 UE/mL). In infants M [-] average val-
ues of IgE were within age norm - 17.4£3.3 UE/mL (maximum
values - 102.0 UE/mL and minimum values - 0.1 UE/mL); as
in toddlers - 46.7+9.5 UE/mL, with maximum values of 371.6
UE/mL and minimum - de 0.1 UE/mL, but significantly lower
in comparison with preschoolers, F=7.6; p<0.001.



55,3+18,9 UE/mL (concentratia maxima - 389,4 UE/mL si cea
minima - 0,5 UE/mL). Similar, la prescolari - 84,5+18,43 UE/
mL (concentratia maxima - 434,9 UE/mL si minima - 2,3UE/
mL) din lotul M [+], dar comparativ mai reduse decat la copiii
anteprescolari (107,98+32,5 UE/mL, cu valoarea maxima de
1461,8 UE/mL si minima - de 1,4 UE/mL, F=0,8; p>0,05),
Tabelul 6.

La copiii lotului Mycoplasma [-], cu afectiuni bronhopul-
monare acute, concentratii majorate ale IgE au fost constatate
(Tabelul 6) la cei prescolari (113,6+50,5 UE/mL, valoarea ma-
xima - 942,3 UE/mL si minima - 0,2 UE/mL). La copiii sugari
dinlotul M [-], valorile medii ale IgE erau in limitele normative-
lor de varsta - 17,4+3,3 UE/mL (concentratia maxima - 102,0
UE/mL si minimd - 0,1 UE/mL); idem - la anteprescolari -
46,7+9,5 UE/mL, cu valoarea maxima de 371,6UE/mL si mini-
ma - de 0,1 UE/mL, in ambele cazuri - semnificativ mai redu-
se, comparativ cu copiii prescolari, F=7,6; p<0,001.

Discutii

Particularitatile diferentelor anatomo-functionale ale ar-
borelui bronsic si tesutului pulmonar determina prevalenta
pneumoniilor la baieti, indeosebi in segmentul de varsta mica
[10, 11], din care motive, studiul nostru a preconizat evaluarea
diferentiatd a afectiunilor bronhopulmonare in functie de sexe.

Infectiile cdilor respiratorii inferioare raman cauza princi-
pald a morbiditatii in practica pediatrica. Cresterea la copii a
frecventei infectiei cu Mycoplasma pneumoniae in pneumonii
indica necesitatea studierii acestui microorganism. in majori-
tatea cazurilor de pneumonii provocate de Mycoplasma pne-
umoniae, diagnosticul prezumptiv este stabilit prin comple-
xul manifestarilor clinice, radiologice si paraclinice, insa care
sunt orientative, nespecifice, necesitand pentru confirmarea
diagnosticului final efectuarea explorarilor etiologice [13].
Determinarea corectd a factorului etiologic in pneumonii la
copii reduce prescriptia inadecvata a tratamentului antibac-
terian, cu evitarea complicatiilor evolutive si dezvoltarea po-
lirezistentei antibacteriene. Una dintre cele mai pe larg utili-
zate metode de diagnostic este reactia imunoenzimatica prin
determinarea titrului de anticorpi specifici antimicoplasmici
de clasa IgM, 1gG [2, 7].

Conform rezultatelor obtinute, s-a demonstrat activarea
imunitatii umorale in grupul copiilor sugari, anteprescolari,
prin majorarea productiei serice a IgA, iar nivelul IgG a fost
majorat in grupul copiilor sugari si prescolari. in infectia re-
spiratorie cu Mycoplasma pneumoniae la prescolari a fost
demonstrata o hiperproductie a IgM, ceea ce corespunde re-
zultatelor din alte studii [4]. La prescolarii cu patologie bron-
hopulmonara de etiologie M. pneumoniae, raspunsul umoral
al imunitatii nu este exprimat, comparativ cu reactiile imuno-
globulinelor IgA si IgG la copiii cu afectiuni bronhopulmonare
de alta etiologie, ceea ce, posibil, este conditionat de initierea
intarziatd a fenomenelor de maturare a raspunsului imun.

Infectia pulmonara cu Mycoplasma pneumoniae produce
suprasolicitarea imunitatii umorale, exprimata prin hiperpro-
ductie de IgM la copiii de varsta prescolara.

Conform unor publicatii [8], infectia micoplasmica poate
induce o anergie imuna tranzitorie in stadiul acut al infectiei,

Rdaspunsul imuno-umoral in infectii cu M. pneumoniae la copii

Discussion

Anatomical and functional differences and peculiarities
of bronchial tree and lung tissue determine the prevalence of
pneumonia in male, especially at early age [10, 11]. For this
reason our study evaluated the expected lung disease in de-
pendence of sex.

Lower respiratory tract infection remains the leading
cause of morbidity in pediatric practice. Increased rate of My-
coplasma pneumoniae infection in children promotes further
study of this organism. In most cases presumptive diagnosis
of pneumonia caused by Mycoplasma pneumoniae established
due to complexity of clinical, radiological manifestations and
laboratory findings, but these results are non-specific, requir-
ing etiological confirmation [13].

The determination of the correct etiologic factor in pneu-
monia in children reduces inappropriate prescription of an-
tibacterial therapy, avoiding complications and development
of antibacterial resistance. One of the most popular methods
of diagnosis is the enzyme-linked immunosorbent assay. The
ELISA test is capable to determine Mycoplasma-specific immu-
noglobulin IgM and IgG antibodies [2, 7].

According to our results, study demonstrated activation of
humoral immunity in infants and toddlers by increasing of se-
rum level of IgA, but IgG was increased in group of infants and
preschoolers. In Mycoplasma pneumoniae respiratory infec-
tion in preschoolers was demonstrated by high levels of IgM,
which corresponds to the results of other studies [4].

In preschoolers with bronchopulmonary pathology caused
by M. pneumoniae humoral response was not expressed in
comparison with levels of immunoglobulin’s A and G in chil-
dren from the control group. It is possibly due to delayed ini-
tiation of maturation of the immune response.

Mycoplasma pneumoniae is a cause of respiratory infection
induced by overuse of humoral immunity which expressed by
high levels of IgM in preschoolers.

According to some publications [8], Mycoplasma infection
can induce a transient immune energy in the acute stage of
infection. It has become a cause for reactivation of immunopa-
thology processes.

Previous studies support hypothesis, that children can
have persistent abnormalities in the development of cellular
and humoral immunity in co morbidity with M. pneumoniae
infection. However, there were differences depending on a
health level of children in different studies [8, 12]. In our study
we selected children younger 7 years with acute bronchopul-
monary infection to evaluate these features.

In all study groups with different age groups levels of IgE
was elevated in children with associated disorders (pneumo-
nia, obstructive bronchitis) in comparison with those affected
only by pneumonia.

IgE hyper production is characteristic for Mycoplasma re-
spiratory infection in comparison with minor synthesis of IgE
in pulmonary infection with another etiology [5, 8].

According to recent studies, Musalimova G. (2003) com-
municated an activation of humoral immune response by the
increased synthesis of IgM, but in comparison with children
with bacterial etiology of pneumonia level of IgM was lower
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astfel fiind cauza pentru reactivarea proceselor imunopatolo-
gice mediate reaginic.

Studiile anterioare sustin ipoteza, precum copiii pot avea
anomalii persistente in dezvoltarea imunitatii celulare si
umorale In comorbiditatea cu infectia acuta M. pneumoniae.
Cu toate acestea, au existat diferente conform starii de sa-
nitate a copiilor din diferite studii [8, 12]. In studiul nostru,
au fost selectati copiii cu afectiuni bronhopulmonare acute
din segmentul de varsta pana la 7 ani, pentru a evalua aceste
particularititi. in toate loturile de studiu, la diferite perioade
de varsta, nivelul imunoglobulinelor E totale a fost crescut
la copiii cu afectiuni respiratorii acute asociate (pneumonie,
bronsita obstructiva acutd), comparativ cu cei afectati numai
de pneumonie.

Hiperproductia de IgE este caracteristica pentru afectiuni-
le micoplasmice respiratorii, comparativ cu reactiile reaginice
de o intensitate minord pentru infectiile pulmonare de alta
etiologie [5, 8].

Conform studiilor recente, Musalimova G. (2003) a comuni-
cat o activare a raspunsului imun umoral prin hiperproductia
de IgM, dar, comparativ copiilor cu pneumonii de etiolo-
gie bacteriana cu nivele de IgM scazute, o valoare identica a
sintezei IgA, IgG, comparativ cu indicii imunologici la copiii
sanatosi [4]. Dar, Stelmach I. (2005), relateaza o disbalanta in
sistemul imun umoral la copii dupa suportarea infectiei cu M.
pneumoniae. Sinteza majorata a IgE serice totale constatata in
acelasi studiu, a demonstrat ca in faza acuta nivelurile de IgE
totale au fost mai mari si apoi, treptat, au scazut [8]. Si studiul
nostru confirma o hiperproductie de IgE pe fundal de infectie
bronhopulmonara cu M. pneumoniae la copii in toate grupele
de varsta. O anergie tranzitorie in perioada manifestarilor cli-
nice, indusa de M. pneumoniae, ramane a fi elucidata [8]. De
aceea, persista actualitatea studierii modificarilor imunopa-
tologice dezvoltate dupa suportarea infectiei micoplasmice la
varsta pediatrica.

Limitarea studiului nostru consta in faptul ca diagnosticul
definitiv al infectiei respiratorii cu Mycoplasma pneumoniae
a fost confirmat prin utilizarea metodei imunoenzimatice cu
aprecierea titrelor specifice antimicoplasmice si a semnelor
clinice sugestive, fara suplimentarea metodei de cercetare a
genomului microorganismului - reactia de polimerizare in
lant. In schimb, au fost cercetati parametrii imunititii umorale
la copii de diferite segmente de varsta in infectia bronho-pul-
monara cu Mycoplasma pneumoniae.

In perspectiva, este bineveniti studierea imunititii celu-
lare in infectiile respiratorii cu Mycoplasma pneumoniae si
aprecierea ulterioara a eficacitatii monoterapiei cu macrolide
versus macrolide in combinatie cu imunomodulatoare.

Concluzii

1) Infectia cu M. pneumoniae a fost diagnosticata, mai frec-
vent, la anteprescolari, cu predominarea afectarii copii-
lor de genul masculin.

2) Nivelele semnificativ crescute de anticorpi specifici an-
timicoplasmici de tip IgM, IgG, a permis stabilirea cer-
ta a diagnosticului de infectie micoplasmica la copiii cu
pneumonie.
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and identical production of IgA, IgG in comparison with im-
munologic indices in healthy children [4].

But Stelmach 1. (2005), reports discrepancies in humoral
immune system in children after M. pneumoniae infection.
Increased total IgE synthesis in the same study showed that
in acute phase levels of total IgE are higher and gradually
decreasing [8]. And our study confirms hyper production of
IgE in bronchopulmonary M. pneumoniae infection in all age
groups.

A transient energy developed in period of clinical manifes-
tation of M. pneumoniae infection remains to be elucidated [8].
Therefore, it is relevant to further study immune disorders af-
ter Mycoplasma infection in pediatric population.

Our study does have some limitation. Definitive diagnosis
of M. pneumoniae respiratory infection was confirmed by us-
ing only enzyme immune-assay method of assessing titers of
specific antibodies and clinical suggestive signs without sup-
plementation Mycoplasma genome research method - poly-
merase chain reaction. In contrast, humoral immunity param-
eters were examined in children of different age groups with
Mycoplasma pneumoniae lung infection.

In perspective it's welcome advisable to study cellular
immunity in Mycoplasma pneumoniae respiratory infection
and subsequent assessment of the effectiveness of antibiotic
therapy with macrolides against macrolides treatment with
immunomodulators.

Conclusions

1) M. pneumoniae infection was diagnosed more frequently
in toddlers, with predominate males.

2) Significant elevated values of specific antibodies IgM
and IgG allowed establishing a definitive diagnosis of
Mycoplasma infection in children with pneumonia.

3) In preschoolers M. pneumoniae infection evolves with
stimulating humoral immunity expressed by increasing
the production of IgG and IgM; IgA dynamics is less pro-
nounced.

4) Mycoplasma respiratory infection evolves with hyper
production of IgE with maximum values in toddlers
with bronchopulmonary M. pneumoniae infection.
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lui,
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productie de IgE, care atinge valori maximale la ante-
prescolari, cu maladii bronhopulmonare de etiologie
M. pneumoniae.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Cancerul de san local-avansat inoperabil necesita un trata-
ment complex, bazat pe polichimioterapie neoadjuvanta sis-
temica, radioterapie si hormonoterapie, urmat de interventie
chirurgicala radicald. Efectele polichimioterapiei neoadju-
vante intra-arteriale selective si a celei endolimfatice sunt,
deocamdatg, insuficient studiate.

Ipoteza de cercetare

Administrarea intra-arteriald (prin a. toracica interna) se-
lectiva a chimioterapeuticelor, precum si administrarea lor
endolimfatica, permit cresterea ratei de supravietuire a paci-
entelor cu cancer de san local-avansat inoperabil.

Noutatea adusa literaturii stiintifice din domeniu

Metodele de polichimioterapie selectiva, propuse de autori,
permit cresterea ratei de supravietuire la 3 si la 5 ani a paci-
entelor cu cancer de san local-avansat inoperabil, comparativ
cu cea sistemica.

Rezumat

Introducere. Tratamentul persoanelor cu cancer de san
local-avansat este complex si constd din polichimioterapie
sistemicd, radioterapie, hormonoterapie si interventie chi-
rurgicald radicala sau paliativd. Administrarea selectiva a
chimioterapeuticelor - intra-arterial, prin artera toracica in-
terna si endolimfatic, in combinatie cu cea sistemica, permite
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What is not known yet, about the topic

Locally advanced breast cancer required a complex treat-
ment, based on systemic neoadjuvant poly-chemotherapy,
radiotherapy and hormonal therapy, followed by radical sur-
gery. The effects of systemic neoadjuvant poly-chemotherapy
administered selectively intra-arterially and endo-lymphatic,
are insufficiently studied yet.

Research hypothesis

Selective intra-arterial administration (through internal
thoracic artery) of chemotherapy drugs, as well as their endo-
lymphatic administration, offer a higher survival rate of pa-
tients with inoperable locally advanced breast cancer.

Article’s added novelty on this scientific topic

Methods of selective poly-chemotherapy, proposed by the
authors, offer better survival rates at 3 and 5 years of patients
with locally advanced inoperable breast cancer, compared
with systemic administration.

Abstract

Introduction. The methods of treatment of patients with
locally advanced breast cancer are complex and consist of:
systemic poly-chemotherapy, radiotherapy, hormonal therapy
and radical or palliative surgery. Selective administration of
chemotherapy drugs - intra-arterially (through internal tho-
racic artery) or endo-lymphatic, in combination with systemic



cresterea eficientei tratamentului si creste speranta la viatd la
3sila5 ani.

Material si metode. Studiu prospectiv, pe serie de cazuri,
efectuat asupra la 285 de paciente cu cancer de san local-avan-
sat, subtipurile HER/2-neu pozitiv si basal-like, aflat in stadiile
T4N0-2MO de evolutie. Studiul a fost efectuat la Centrul Onco-
logic Regional din Donetsk si la Clinica Universitara din Odessa
in perioada 2000-2014. Primul grup, format din 221 de pacien-
te, a beneficiat de polichimioterapie intra-arteriala (CMF, CAF,
CAMF), combinatd cu intravenoasa; cel de-al doilea grup, de
control - de polichimioterapie endolimfatica (CMF, CAF, CAMF).
Suplimentar, pacientele au primit radioterapie si terapie hor-
monalg, la indicatii, dupa care au fost operate. Rezultatele ime-
diate sunt prezentate in baza criteriilor RECIST. Rezultatele
tardive sunt prezentate sub forma de sperantd medie la viat3,
precum si drept rata de supravietuire lala 3 sila 5 ani.

Rezultate. Speranta medie la viata la pacientele din lotul
de cercetare a fost de 3,4 ani, iar la cele din lotul de control
- de 2,8 ani. Rata de supravietuire la 3 ani a fost de 59,9% la
pacientele lotului de studiu si de 43,1% - la pacientele din
lotul de control. Rata de supravietuire la 5 ani a fost de 37,8%
- la pacientele lotului de studiu si de 25,2% - la pacientele din
lotul de control.

Concluzii. Rezultatele tratamentului pacientelor cu can-
cer de san local-avansat, cu pronostic nefavorabil al cresterii
tumorale, care consta din asocierea metodei propuse de po-
lichimioterapie selectiva intra-arteriala prin artera toraci-
ca interna cu cea intravenoasa, impreuna cu radioterapia si
hormonoterapia, ofera rezultate mai favorabile, comparativ
cu tratamentul conventional, care constd din mastectomie si
polichimioterapie.

Cuvinte cheie: cancer de san local-avansat, tratament
complex, chimioterapie intra-arteriald, chimioterapie endo-
limfatica.

Introducere

Problema cancerului de san (CS) devine din an in an tot
mai stringenta si se caracterizeaza prin tendinta de intinerire
si crestere continud a morbiditatii anuale. CS ocupa un loc de
frunte in structura morbiditatii, solicitand de urgenta elabora-
rea de noi metode de tratament. Evidentele statistice indica la
o crestere continuad a incidentei cancerului de san in ultimii 20
de ani, fara tendintd de stabilizare [1, 2]. Morbiditatea a repre-
zentat 70,1 de cazurila 100.000 de populatie feminind in anul
2013, cu o rata a mortalitatii de 32,0%. Doua tehnici de admi-
nistrare selectiva a chimioterapeuticelor, elaborate la Centrul
Oncologic Regional din Donetsk - polichimioterapia selectiva
intra-arteriala (PCTSIA) si polichimioterapia endolimfatica
(PCTEL) - au demonstrat o eficientd destul de nalt3, atat in
cazul focarelor primare, cat si celor metastatice de cancer, si
care au permis obtinerea unui raspuns partial sau complet al
tumorii la un procent inalt de pacienti urmariti in timp [4, 8].
O atentie particulara este acordata dezvoltarii noilor metode
de tratament a pacientelor cu cancer de san (in special, a for-
melor local-avansate), care au un pronostic rezervat pentru
cresterea tumorala [2, 7].

Caracteristicile comparative ale metodelor de administrare a chimioterapeuticelor

administration, offers a better efficiency of the treatment and
rises survival rate at 3 and 5 years.

Material and methods. The present study is prospective,
case series based on the data of 285 patients with locally ad-
vanced forms of breast cancer HER/2-neu positive and basal-
like biological subtypes, with the stages T4N0-2MO. The study
was performed in Donetsk Regional Antitumoral Center and
University Clinic of Odessa between 2000-2014. The first in-
vestigated group included 221 patients, that underwent intra-
arterial poly-chemotherapy (CMF, CAF, CAMF), combined with
intravenous administration; and the second, control group -
endo-lymphatic poly-chemotherapy (CMF, CAF, CAMF). Additi-
onally, patients underwent hormonal and radio therapy, upon
indications, and surgery after that. Early results are presented
under RECIST criteria. Late results are resented under mean
life span, and survival rate at 3 and 5 years.

Results. The average life expectancy of patients of the in-
vestigated group was 3.4 years, while in the control group -
2.8. Survival rate at 3 years was 59.9% in patients from the
study group, and 43.1% - in patients from the control group.
Survival rate at 5 years was 37.8% in patients from the study
group, and 25.2% - in patients from the control group.

Conclusions. Results of complex treatment of locally ad-
vanced breast cancer with unfavorable prognostic factors of
tumor growth that consist of using a combination of selective
intra-arterial injection and intravenous chemotherapy though
the internal thoracic artery, in combination with radiation and
hormonal therapy exceed the results of conventional treat-
ment that consists of mastectomy and systemic poly-chemo-
therapy:.

Keywords: locally advanced breast cancer, complex treat-
ment, intra-arterial chemotherapy, endo-lymphatic chemo-
therapy:.

Introduction

The problem of breast cancer (BC) becomes more urgent
every year, which is characterized by an increase in the an-
nual morbidity with this disease and rejuvenation of this pa-
thology. BC is a leader in the structure of morbidity, so it is a
very urgent task to develop new methods of treatment of this
disease. Statistical data show a steady increase in the inciden-
ce of breast cancer in the past 20 years, with no tendency to
stabilization [1, 2]. The morbidity is 70.1 cases per 100,000
of female population in 2013, and the mortality rate is 32.0%.
The technique of selective intra-arterial poly-chemotherapy
(SIAPCT) and the technique of endolymphatic poly-chemo-
therapy (ELPCT) developed in Donetsk Regional Antitumoral
Center demonstrated its high efficacy for both primary and
metastatic tumor foci, which allowed to achieve complete or
partial response of the tumor in a large percentage of the fol-
low-up patients [4, 8]. Particular attention is paid to the de-
velopment of new methods of treatment of the patients with
breast cancer (especially locally advanced forms) with unfavo-
rable prognostic factors of tumor growth [2, 7].

The aim of the study was to compare the immediate and



Comparative characteristics of methods of administration of chemotherapy drugs

Scopul studiului a fost de a compara rezultatele imediate si
la distanta a metodelor de administrare selectiva intra-arteri-
ala vs. endolimfatica a polichimioterapeuticelor la pacientele
suferinde de cancer de san local-avansat.

Material si metode

Prezentul studiu se bazeaza pe datele a 285 de paciente cu
cancer de san local-avansat, subtipurile biologice HER/2-neu
pozitiv si basal-like, aflat in stadiul T4N0-2MO de dezvoltare, si
care s-au tratat la Centrul Oncologic Regional din Donetsk si la
Clinica Universitara din Odessa in perioada anilor 2000-2014.

Pentru o analiza mai adecvata a rezultatelor tratamentelor,
pacientii au fost impartiti in grupuri. Primul grup, de studiu, a
inclus 221 de paciente, dintre care, 168 au fost diagnosticate
cu forma biologica HER/2-neu pozitivd, iar 53 de paciente - cu
forma basal-like, conform rezultatelor imunohistochimiei.

Grupul de control a inclus 64 de paciente, dintre care 45
- au avut forma HER/2-neu pozitivd, iar 19 - forma basal-like.

Programul de tratament comprehensiv in grupul de studiu
a constat din cateterizarea arterei toracice interne prin artera
epigastrica superioara (metoda brevetata, brevetul nr. 29318
din 01.07.2000 al Ukrainei si nr. 2169014 din 20.06.2001 - al
Federatiei Ruse), din doua sau trei cure de PCTSIA, combinate
cu una intravenoasa, la un interval de 21 de zile, urmata de
evaluarea efectelor radioterapiei (RT), aplicate in zona sanului
si cea de drenare limfaticd, in regim static SFD - 2,0-2,5 Gy,
CFD - 40 Gy. in lotul de cercetare, s-a recurs la mastectomie
doar daca a fost obtinut un raspuns complet sau partial din
partea tumorii (au fost efectuate un total de 136 de interventii
radicale). Curele de PCTSIA au constat in perfuzare continua,
lenta (timp de 4 ore), aplicind schemele CMF, CAF sau CAMF.
Luand in consideratie posibilitatea complicatiilor locale, aso-
ciate cu perfuzarea chimioterapeuticelor (in special, a doxo-
rubicinei), o jumatate din doza a fost administrata intravenos.

Cura CMF din cadrul PCTSIA a constat din administrarea:

e Ciclofosfamidei, zilele I, IV si VII - 150 mg/ora (600 mg);

® Methotrexatului, zilele II, V - intra-arterial, 10 mg/ora

(40 mg); ziua VIII - 40 mg intravenos;
® Fluorouracilului, ziua III - 200 mg/ora (800 mg), zilele
VI, IX - 150 mg/ora (600 mg).

Protocolul CAF din cadrul PCTSIA a constat din adminis-
trarea:

e Ciclofosfamidei, zilele I, IV si VII - 150 mg/ora (600 mg);

® Doxorubicinei, zilele II, V - 5 mg/ora; ziua VIII - 40 mg

intravenos;

® Fluorouracilului, ziua III - 200 mg/ora (800 mg), zilele

VI, IX - 150 mg/ora (600 mg).

Cura CAMF din cadrul PCTSIA a constat din administrarea:

e Ciclofosfamidei, zilele I, IV, VII - 150 mg/ora (600 mg);

® Methotrexatului, zilele II, V, VIII - 10 mg/or3;

® Doxorubicinei, ziua IX - 80 mg intravenos;

® Fluorouracilului, ziua III - 200 mg/ora (800 mg), zilele

VI, IX - 150 mg/ora (600 mg).

Dozele totale pentru fiecare cura de polichimioterapie au
fost calculate conform indexului masei corporale. Numarul cu-
relor de chimioterapie au fost stabilite in functie de eficienta
tratamentului, care a fost cotata pe scorul RESIST (1. engl. Res-
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long-term results of selective intra-arterial vs. endo-lymphatic
administration of poly-chemotherapy drugs in patients with
locally advanced breast cancer.

Material and methods
The present study was based on the data of 285 patients
with locally advanced forms of breast cancer HER/2-neu posi-
tive and basal-like biological subtypes, with the stages T4NO-
2MO, treated in Donetsk Regional Antitumoral Center and Uni-
versity Clinic of Odessa in 2000-2014.
For an adequate analysis of the results, two groups of pati-
ents were formed. The first group included 221 patients, out
of them 168 patients were diagnosed HER/2-neu positive, and
53 patients had basal-like biological subtype of the tumor, ac-
cording to the immune-histochemical results.
The control group included 64 patients, out of which 45
patients were diagnosed with HER/2-neu positive, and 19 pa-
tients - basal like form.
The program of the comprehensive treatment of patients
in this group included the internal thoracic artery catheteriza-
tion through the upper epigastric artery (a patent No. 29318
of Ukraine from 01.07.2000, a patent No. 2169014 of the Rus-
sian Federation from 20.06.2001), and administration of two
or three cycles of SIAPCT in combination with intravenous one
with an interval of 21 days, followed by evaluation of the effect
of radiation therapy (RT) on the breast and zone of the regio-
nal lymph outflow in the static mode SFD - 2-2.5 Gy, CFD - 40
Gy, Mastectomy in patients from the investigated group was
performed only when there was a complete or partial tumor
response (136 radical surgeries were performed). Courses of
intra-arterial PCTSIA were given in continuous long-term in-
fusion (4 hours) by the scheme CMF, CAF or CAMF. Taking into
account the possibility of local complications from intra-arte-
rial administration of chemotherapy drugs (most often - doxo-
rubicin), half of the drug dose was administered intravenously.
CMF administration from PCTSIA consisted of:
® Cyclophosphamide: day I, IV, and VII - 150 mg/hour
(600 mg);

® Methotrexate: day II, V - i/a 10 mg/hour (40 mg), day
VIIIi/v - 40 mg;

® Fluorouracil: day III - 200 mg/hour (800 mg), day VI, IX
- 150 mg/hour (600 mg).

CAF protocol scheme from PCTSIA consisted of:

® Cyclophosphamide: day I, IV, VII - 150 mg/hour (600 mg);

® Doxorubicin: day II, V-i/a 5 mg/hour, day VIl i/v - 40 mg;

® Fluorouracil: day III - 200 mg/hour (800 mg), day VI, IX

- 150 mg/hour (600 mg).

CAMF administration from PCTSIA consisted of:

® Cyclophosphamide: day I, IV, VII - 150 mg/hour (600 mg);

® Methotrexate: day II, V, VIl i/a - 10 mg/hour;

® Doxorubicin: day IXi/v - 80 mg;

® Fluorouracil: day III - 200 mg/hour (800 mg), day VI, IX

- 150 mg/hour (600 mg).

The total course doses of chemotherapy drugs were calcu-
lated according to BMI (Body Mass Index). The number of cy-
cles of chemotherapy was determined based on the evaluation
of treatment effectiveness by the RESIST scale (Response Eva-



ponse Evaluation Criteria in Solid Tumors - Criteriile de Eva-
luare a Raspunsului Tumorilor Solide), luand in consideratie
starea generala a pacientilor, prezenta si severitatea compli-
catiilor locale si sistemice. In medie, pacientele au beneficiat
de 2-3 cure tip CMF 1n regim neoadjuvant; in cazul inefici-
entei tratamentului, la schema data se adaugau antracicline
(1-2 cure) [3, 4, 5]. In toate cazurile tratate, tumorile au fost
considerate ca si masurabile. Au fost determinate dimensiuni-
le maximale ale tuturor focarelor identificate; cele de pana la
tratament au fost luate drept referinta.

La urmadrirea in dinamica a pacientilor, au fost luate 1n con-
sideratie, inclusiv, datele de laborator, rezultatele trepan-bio-
psiei (utilizata pentru evaluarea gradului de patomorfism al
tumorii dupa polichimioterapie).

Evaluarea rezultatelor la distanta

Evaluarea la distanta a rezultatelor s-a bazat pe aprecierea
urmatorilor parametri:

® speranta la viata fara recurente sau noi metastaze;

¢ frecventa metastazelor limfogene sau hematogene;

® rata ajustata de supravietuire la 5 ani.

Indicatorii mentionati au fost inregistrati pentru toate pa-
cientele studiate, din ambele loturi, inclusiv, pentru cele trata-
te paliativ. Calcularea duratelor s-a efectuat, luand drept punct
de pornire inceputul tratamentului.

Programul de tratament complex pentru pacientele grupu-
lui de control a inclus terapie endolimfatica, conform meto-
dologiei elaborate la Centrul Oncologic Regional din Donetsk
(brevet al Ukrainei nr. 33909 din 25.07.2008, buletinul nr. 14
,Metodd de chimioterapie la pacientii cu tumori maligne”). Me-
toda data consta in cateterizarea unui vas limfatic profund al
coapsei. Principala metoda de administrare a chimioterape-
uticelor in sistemul limfatic a fost perfuzarea continua cu un
perfuzor electric cu o viteza de 0,3-0,5 mL/min, pentru a evita
extravazarea solutiei. Doza sumara a curei de chimioterapie a
fost administrata endolimfatic In rastimp de 5-7 zile; au fost
efectuate 2-3 cure, efectuate la un interval de 21 de zile intre
ele, dupa care, a urmat administrarea intravenoasa de antra-
cicline. Dupa fiecare cura de chimioterapie, cateterul endolim-
fatic era retras; inserarea lui era facuta repetat, pentru efec-
tuarea urmatoarei cure. Eficienta tratamentului era evaluata,
ulterior, in baza criteriilor RECIST. Un curs static de radiotera-
pie, focalizata pe regiunea sanului si a ariei de reflux limfatic,
a fost asigurat intr-o doza de 2,0-2,5 Gy (pentru modul SFD) si
de 40 Gy, CFD.

Mastectomia la pacientele grupului de control a fost efec-
tuata doar dupa constatarea unui efect complet sau partial al
chimioterapiei neoadjuvante; in total, la acest lot au fost efec-
tuate 36 de interventii chirurgicale radicale.

Curele de PCTEL au fost administrate prin perfuzare conti-
nua cu o durata de pana la 8 ore, aplicind schemele CMF, CAF
sau CAMF. Tinand cont de riscul efectelor adverse locale, ma-
nifestate la administrarea chimioterapeuticelor, intercalatorul
doxorubicina a fost administrat intravenos, pe cand antime-
tabolitii si agentii alkilanti (methotrexatul, 5-fluorouracilul si
ciclofosfamida), in toate schemele, au fost administrati endo-
limfatic.

Caracteristicile comparative ale metodelor de administrare a chimioterapeuticelor

luation Criteria in Solid Tumors), taking into consideration ge-
neral condition of the patients, presence and severity of local
and systemic complications. On an average, the patients recei-
ved 2-3 cycles of CMF to achieve the effect in the neoadjuvant
mode. If there was no effect, anthracyclines (1-2 cycles) were
included in the chemotherapy regimen [3, 4, 5]. In all cases,
tumors were evaluated as measurable. There was determined
the maximum size of all identified foci, the size before treat-
ment was considered as the baseline.

In dynamic evaluation of the patients, lab results and re-
sults of trephine biopsy (used in order to evaluate the stage of
pathomorphology after poly-chemotherapy) were taken into
consideration.

Evaluation of long-term results

The clinical course of the disease and long-term results of
treatment were evaluated by the following parameters:

e life expectancy without recurrences and new metastases;

¢ frequency of lymphatic and hematogenous metastasis;

® adjusted five-year survival rate.

These indicators are calculated in all investigated patients
from the control and investigated groups, including those who
underwent palliative treatment. Calculation of long-term re-
sults was made from the beginning of treatment.

The program of the complex treatment of the patients in
control group included endo-lymphatic chemotherapy accor-
ding to the method developed by Donetsk Regional Antitumo-
ral Center (A patent of Ukraine No. 33909 from 25.07.2008,
bull. No. 14 A method of chemotherapy in patients with malig-
nant tumors”). This method consisted of catheterization of the
deep lymphatic vessel of the thigh. As the main method of ad-
ministration of chemotherapy drugs in the lymphatic system
there was through an electric syringe at continuous infusion
rate of 0.3-0.5 mL/min, in order to exclude extravasation of
the chemotherapy solution. The total course dose of the drug
was administered endo-lymphatic within 5-7 days. At the in-
terval of 21 days, two or three courses were given followed
by intravenous administration of anthracyclines. At the end of
each cycle, the catheter was removed, the catheterization was
performed repeatedly. The effectiveness of the treatment was
evaluated by the RECIST criteria RECIST. Radiation therapy
(RT) to the breast and area of the regional lymph outflow was
given in a static mode SFD - 2-2.5 Gy, CFD - 40 G.

Mastectomy in the patients of the control group was per-
formed only when a complete or partial tumor response (36
radical surgeries).

Courses of PCTEL were given by the continuous long-term
infusion (up to 8 hours), according to CMF, CAF or CAMF sche-
mes. Taking into account the possibility of local complications
of some chemotherapeutic agents, intercalator doxorubicin
was administered intravenously, and antimetabolites and al-
kylating agents (methotrexate, 5-fluorouracil and cyclopho-
sphamide) in all schemes were introduced endo-lymphatic.

Endo-lymphatic administration of PCT in CMF scheme con-
sisted of:

e Cyclophosphamide: day II, III, IV - 400 mg/m?;

e Methotrexate: day I, V - 30 mg/m?;
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Administrarea endolimfatica a chimioterapeuticelor in
schema CMF a constat din:

e Ciclofosfamida, zilele II, I11, IV - 400 mg/m?;

® Metotrexat, zilele I si V - 30 mg/mz;

® 5-Fluorouracil, zilele II, III, IV - 500 mg/mz.

Administrarea endolimfatici a chimioterapeuticelor in
schema CAF a constat din:

e Ciclofosfamida, zilele II, I11, IV - 400 mg/m?;

e 5-Fluorouracil, zilele II, I1I, IV - 500 mg/m?;

e Doxorubicing, in ziua I, 50 mg/m? intravenos.

Administrarea endolimfatici a chimioterapeuticelor in
schema CAMF a constat in:

e Ciclofosfamida, zilele II, 111, IV - 400 mg/m?;

® Methotrexat, zilele I si V- 30 mg/mz;

® 5-Fluorouracil, zilele II, III, IV - 500 mg/mz;

® Doxorubicing, in ziua I, 50 mg/m2 intravenos.

Toate dozarile pentru toate schemele chimioterapeutice au
fost calculate la suprafata corporala - metod3, care astazi este
una standardizata.

Numarul de cure de chimioterapie a fost stabilit in functie
de eficienta tratamentului, conditia generald a pacientelor si
magnitudinea efectelor adverse toxice. in medie, pacientele au
beneficiat de 2-3 cure de PCT pentru a obtine efectul in modul
neoadjuvant. Daca, ins3, nu era obtinut niciun efect, in schema
PCTEL erau incluse antraciclinele (1-2 cure) [3, 4, 5].

La vizita primarg, la nicio pacienta din loturile de studiu nu
au fost diagnosticate metastaze.

La examinarea histologica a pieselor chirurgicale, la paci-
ente au fost determinate tumori cu urmatoarea morfologie:

e carcinom infiltrativ, stadiul 3 de malignitate -32 (23,5%)

de cazuri;

e carcinom infiltrativ, stadiul 2 de malignitate - 23 (16,9%)

de cazuri;

e cancer ductal invaziv - 18 (13,2%) cazuri.

Pacientele Tn premenopauza si tumori hormonal-depen-
dente au beneficiat de tubovarectomie bilaterald simultana
sau de tratament cu agonisti de releasing-hormoni. Pacientele
in postmenopauza au beneficiat de terapie hormonald conser-
vativa, prescrisa in baza rezultatelor imunohistochimice.

In grupul de control, rezultatele examenului histologic al
pieselor operatorii au scos 1n evidenta urmatoarea structura
morfologica a tumorilor:

e carcinom infiltrativ, stadiul 3 de malignizare - 11 (30,6%)

cazuri;

® carcinom infiltrativ, stadiul 2 de malignizare - 4 (11,1%)

cazuri;

e cancer ductal invaziv - 1 (2,8%) caz.

Astfel, nu au fost constatate diferente statistic semnificati-
ve Intre loturi atat din punctul de vedere al structurii morfolo-
gice identificate (p=0,87), cat si al stadiului maladiei (p=0,06).
De asemenea, loturile au fost omogene din punctul de vedere
al varstei, prevalentei tumorilor si a comorbiditatilor.

Toate pacientele au fost informate despre scopul studiului,
procedurile diagnostice si protocoalele terapeutice, pentru
care au semnat un acord informat scris.

Conform protocolului de cercetare, schema de tratament,
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e 5-fluorouracil: day I, III, IV - 500 mg/m?.

Endo-lymphatic administration of PCT in CAF scheme con-
sisted of:

e Cyclophosphamide: day II, III, IV - 400 mg/m?;

e Fluorouracil: day II, III, IV - 500 mg/m?;

® Doxorubicin: day I, i/v - 50 mg/m?2

Endo-lymphatic administration of PCT in CAMF scheme
consisted of:

e Cyclophosphamide: day II, III, IV - 400 mg/m?;

® Methotrexate: day I, V - 30 mg/m?

e 5-fluorouracil: day I, II1, IV - 500 mg/m?;

® Doxorubicin: day I, i/v - 30 mg/m?.

The total course doses of chemotherapy drugs for each
chemotherapy scheme were calculated according to the crite-
ria of BSA - method that is a standard today.

The number of cycles of chemotherapy was determined
based on the effectiveness of treatment, general condition of
the patients, the presence and severity of toxic complications.
On average, the patients received 2-3 cycles of PCT to achieve
the effect in the neoadjuvant mode. If there was no effect, an-
thracyclines were included in the PCTEL scheme (1-2 cycles)
[3,4,5].

On primary examination of the patients, none of the pati-
ents from the control group had metastasis.

Histological examination of the operating materials in the
investigated group of the patients had the following morpho-
logical structure:

e infiltrating carcinoma, 3™ stage of malignancy - 32

(23.5%) cases;
e infiltrating carcinoma, 2™ stage of malignancy - 23
(16.9%) cases;

® ductal invasive cancer - 18 (13.2%) cases.

Patients in pre-menopause with hormone-dependent tu-
mors underwent bilateral salpingo-oophorectomy simultane-
ously or were given agonists of releasing hormones. Post-me-
nopausal patients were administered conservative hormonal
therapy, prescribed based on immune-histochemical results.

Histological examination of the operating materials in the
control group of the patients had the following morphological
structure:

e infiltrating carcinoma, 3™ stage of malignancy - 11

(30.6%) cases;
e infiltrating carcinoma, 2™ stage of malignancy - 4
(11.1%) cases;

® ductal invasive cancer - 1 (2.8%) case.

No statistically significant differences were found betwe-
en groups according to the identified morphological structure
(p=0.87) or the stage of the disease (p=0.06), Also, the gro-
ups were homogenous regarding age, tumor prevalence and
comorbidities.

All patients were informed about the objectives of the study,
the programs of therapeutic and diagnostic procedures and
gave their written informed consent for this type of treatment.

In accordance with the protocol of this study, the scheme of
complex treatment of all patients included radiation therapy,



precum si realizarea radioterapiei, a fost propusa si asigurata
de departamentul de radiologie al Centrului Oncologic Regio-
nal din Donetsk. Iradierea focarului primar si a regiunilor adi-
acente a fost efectuata cu ajutorul gamma-camerelor “Rokus”
(JSK ,Rawenstvo”, Sankt Petersburg, Federatia Rusa) si “Agat”
(JSK ,NIITFA”, Saransk, Federatia Rusa), respectand secventele
clasice de dozare.

Terapia hormonala a fost asigurata conform conceptelor
contemporane.

Ablatia farmacologica sau chirurgicala a fost efectuata
pacientelor cu functia menstruala pastratd, atunci cand la tu-
moare au fost identificati receptori hormonali. In acest scop,
ele au beneficiat de terapie cu antiestrogeni timp de 2-3 ani,
urmata de administrarea inhibitorilor de aromataza sau conti-
nuarea terapiei cu antiestrogeni timp de panala 5 ani.

Antiestrogenii sau inhibitorii de aromataza au fost pre-
scrisi tuturor pacientelor in postmenopauza, la care nu li s-a
cercetat profilul hormonal al tumorii, sau la care statutul hor-
monal al tumorii a fost pozitiv. In cazul demonstririi lipsei re-
ceptorilor hormonali la tumoare, terapia hormonala nu a fost
efectuata.

Rezultate

Rezultatele imediate ale tratamentului pacientelor

Efectele tratamentului au fost evaluate dupa efectuarea
chimioterapiei neoadjuvante. Traditional, pentru evaluarea
obiectiva a efectelor chimioterapiei, au fost utilizate binecu-
noscutele criterii ale Comitetului de Experti ai OMS. Dimen-
siunea tumorii si a metastazelor a fost apreciata prin masu-
rarea a doua cele mai extinse extreme perpendiculare; toate
masurarile au fost efectuate In Centrul Oncologic Regional din
Donetsk, respectand principiul continuitatii (acelasi dispozi-
tiv si acelasi specialist). Dimensiunile liniare au fost masurate
cu ajutorul sublerului (McGhan Medical Corporation, CA, SUA),
care are diviziuni de 0,1 mm.

Dupa terapia neoadjuvantd, leucopenia in grupul de stu-
diu a fost Inregistrata in 3,6% din cazuri vs. 3,1%, in lotul de
control.

In grupul de studiu, au fost efectuate 130 (95,6%) de in-
terventii tip Madden si 6 (4,4%) interventii tip Halstead. In
acest lot, 18 (13,2%) paciente au fost diagnosticate cu gradul
1 de patomorfism; 33 (24,3%) de paciente - cu gradul 2; 41
(30,2%) de paciente - cu gradul 3 si 39 (28,7%) - cu gradul 4
(Figura 1).

In grupul de control, au fost efectuate 33 (91,7%) de inter-
ventii tip Madden si 3 (8,3%) - modificate dupa Halstead. Pri-
mul grad de patomorfism a fost detectatla 4 (11,1%) paciente,
gradul 2 -1a 9 (25%), gradul 3 -1a 10 (27,8%). Patru paciente
(11,1%) au avut gradul 0 de patomorfism (Figura 1).

Complicatii postoperatorii au avut 5,2% din lotul de studiu
si 8,3% - din lotul de control. Limforeea la pacientele din gru-
pul de investigatie a fost observata in 3,7% din cazuri, vs. 2,8%,
la grupul de control; cicatrizare secundara - 1,5% vs. 2,8%,
respectiv, lot de studiu vs. lot control. De asemenea, in lotul de
control a fost constatata o necroza regionala a tesuturilor In
2,8% din cazuri.

Caracteristicile comparative ale metodelor de administrare a chimioterapeuticelor

which was given at the radiological department of Donetsk Re-
gional Antitumor Center. Irradiation of the primary lesion and
regional areas was performed by gamma-therapeutic devices
“Rokus” (JSK “Rawenstvo”, Sankt Petersburg, Russian Federa-
tion) and , Agat” (JSK "NIITFA”, Saransk, Russian Federation) in
the classical modes of dose fractionation.

Hormone therapy was given in accordance with modern
concepts.

Pharmacological or surgical ablation was performed in the
patients with preservation of the menstrual function and pres-
ence of steroid hormone receptors in the tumor, after which
the anti-estrogen drugs were administered for 2-3 years, fol-
lowed by administration of aromatase inhibitors or antiestro-
gens extension up to 5 years.

Anti-estrogens or aromatase inhibitors were prescribed to
all patients in post-menopause who have not been evaluated
for the hormonal status of the tumor, or at which the hormonal
status of the tumor was positive. In absence of the tumor hor-
mone receptor, hormone therapy was not given.

Results

The immediate results of treatment of patients

Evaluation of the effect of the treatment was carried out
in the period after neoadjuvant chemotherapy. Traditionally,
in order to assess the objective effect of chemotherapy, well-
known criteria of the WHO Expert Committee were used. The
evaluation of the tumor size and metastases was used as a de-
rivative of the two largest perpendicular sizes, the instrumen-
tal tests were made in Donetsk Regional Antitumoral Center
in compliance with the principles of continuity (one apparatus
and the same specialists). For linear measurements of breast
tumors there was used a medical caliper (McGhan Medical
Corporation, CA, USA) with divisions of 0.1 mm.

After neoadjuvant chemotherapy courses the percentage
of complications (leukopenia) in the investigated group was
3.6%, vs. in the control group - 3.1%.

In the investigated group, there were performed 130
(95.6%) Madden type surgeries and 6 (4.4%) Halstead type
surgeries. In this group, 18 (13.2%) patients were diagnosed
with pathomorphism of 1% degree, 33 (24.3%) patients -
pathomorphism of 2" degree, 41 (30.2%) patients - patho-
morphism of 3" degree, 39 (28.7%) patients - pathomor-
phism of 4® degree.

In the control group, 33 (91.67%) Madden surgeries were
performed, and 3 (8.33%) Halstead type surgeries respec-
tively. In this group, 4 (11.1%) patients were diagnosed with
pathomorphism of 1 degree, 9 (25%) patients - pathomor-
phism of 2" degree, 10 (27.8%) patients — pathomorphism of
31 degree, 4 (11.1%) patients - pathomorphism of zero de-
gree (Figure 1).

Rate of postoperative complications in the test group was
5.2%, whereas in the control group it was 8.3%. Lymphorrhea
in the patients of the investigated group was observed in 3.7%
of the cases, in the control group - in 2.8%; secondary healing
- 1.5% was observed in the investigated group, and 2.8% in
the control group. Also, regional necrosis was stated in 2.8 %
of cases in the control group.
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Fig. 1 Gradele de patomorfism al tumorilor in lotul tratat cu polichimioterapie intra-arteriald, combinatd cu cea sistemica (IA-IV PCT)
vs. lotul tratat cu polichimioterapie endolimfatica (EL PCT).

Fig. 1 Degrees of tumour pathomorphosis in group, treated by combined intra-arterial and intravenous polichemotherapy (IA-IV PCT)
vs. treated by endolymfatic polichemotherapy (EL PCT).

La compararea parametrilor, ce reprezinta eficienta tra-
tamentului conform criteriilor RECIST, au fost identificate
diferente semnificative intre loturile cercetate (p=0,02).

Tabelul 1. Eficienta tratamentului pacientelor prin prisma
criteriilor RECIST.

Significant differences were found after comparing para-
meters of treatment efficiency according to RECIST criteria
(p=0.02).

Table 1. The effectiveness of treatment of the patients according to
RECIST criteria.

Eficienta Lotul PCTIA, Lotul PCTEL, Treatment PCTIA group, PCTEL group,
tratamentului n (%) n (%) efficiency n (%) n (%)

Totald 11 (8,1) 2 (5,6) Total 11 (8.1) 2 (5.6)
Partiali 107 (78,7) 17 (47,2) Partial 107 (78.7) 17 (47.2)
Stabilizare 17 (12,5) 15 (41,7) Stabilization 17 (12.5) 15 (41.7)
Progresare 1(0,7) 2(5,6) Progression 1(0.7) 2 (5.6)

Eficienta tratamentului a fost evaluatda prin mamografie,
cu masurarea celor doud dimensiuni ale tumorii primare in
proiectia frontala si laterala.

Rezultatele la distantd ale tratamentului pacientelor

In timpul urmaririi la distant3, la pacientele grupului de
studiu au fost constatate urmatoarele variante de evolutie
a bolii dupa tratament: progresare - 35 (15,8%) de cazuri,
dintre care la 10 (4,5%) paciente au fost depistate metastaze
osoase. Metastaze pulmonare au fost gasite la 7 (3,2%) paci-
ente Intr-un interval de 14,2 luni.

Focare hepatice au fost depistate la examenul de control
in 4 (1,8%) cazuri, dupa 13,4 luni de supraveghere; pleurezia
metastatica - Tn 4 (1,8%) cazuri, dupad 12,6 luni de suprave-
ghere. Leziunea cerebrala constatata in 2 (0,9%) cazuri, in
medie, la 7,8 luni de supraveghere; metastaze intradermale
- tot in 2 (0,9%) cazuri, dupa 7,3 luni. Recurenta maladiei In
regiunea cicatricii chirurgicale - intr-un singur caz (0,5%), la o

The effectiveness of the treatment was evaluated by mam-
mography, measuring two sizes of the primary tumor in the
frontal and lateral projections.

Long-term results of palliative treatment of patients

During the follow-up of patients from the control group,
the following types of evolution were observed: progression
of the disease in 35 (15.8%) patients, of whom 10 (4.5%) pati-
ents had metastatic bone disease. Pulmonary metastases were
found in 7 (3.2%) patients in a 14.2 months interval.

Liver metastases were diagnosed at the control examinati-
on in 4 (1.8%) patients after 13.4 months, metastatic pleurisy
was found in 4 (1.8%) patients after 12.6 months. Brain da-
mage was found in 2 (0.9%) patients on an average after 7.8
months; intradermal metastases were detected in 2 (0.9%)
patients, after the average interval of 7.3 months. Recurrence
in the postoperative scar was found in 1 (0.5%) patient, after
the average interval of 19.5 months. The supraclavicular lym-



distanta de 19,5 luni. Leziune metastatica a limfonodulilor su-
praclaviculari - de asemenea, a fost inregistrata intr-un singur
caz (0,5%), dupa 3,2 luni de supraveghere. Metastaze In nodu-
lii limfatici axilari controlaterali au fost detectati in 3 (1,4%)
cazuri, la 15 luni de la sfarsitul tratamentului. Metastaze in
muschiul pectoral mare au fost constatate intr-un singur caz
(0,5%), dupa 11,7 luni de la chimio-radioterapie si interventia
chirurgicala.

Rezultatele supravegherii la distanta a pacientelor din
grupul de control au fost, dupa cum urmeaza: la 14 (21,5%)
paciente, boala a progresat; 1 pacienta (1,5%) a fost diagnos-
ticata cu pleurita metastatica dupa 11,4 luni de supraveghere.
Metastaze osoase au fost constatate la 7 (10,8%) paciente la
un interval mediu de 13,8 luni; pulmonare - 4 (6,2%) paci-
ente, dupa 10,6 luni, In medie. Metastaze intradermale au
fost constatate in 1 (1,5%) caz, la 14,2 luni distanta, In me-
die. Recurenta in cicatricea chirurgicald a fost detectata la 2
(3,0%) paciente, dupd 11,9 luni. Metastaze In nodulii limfatici
mediastinali au fost constatate la o singura pacienta (1,5%),
peste 33,1 luni dupa tratament.

Toate pacientele, la care s-a constatat progresarea maladi-
ei, au beneficiat de ingrijiri paliative.

Referitor la cazurile de infiltrare tumorala a cicatricii post-
operatorii, durata medie de diagnosticare a metastazelor a fost
de 14,2 luni in lotul de control vs. 19,5 luni - 1n cel de studiu.

Mediana duratei de supravietuire in grupul de studiu a fost
de 14,7 luni, pe cand in lotul experimental - 10,7 luni.

Discutii

La compararea curbelor de supravietuire a ambelor lo-
turi, s-a constatat o diferenta statistic semnificativa intre ele
(p<0,001; utilizat testul log-rank, cu corectia Yates).

S-a stabilit, cd pacientele care au avut un efect complet sau

Caracteristicile comparative ale metodelor de administrare a chimioterapeuticelor

ph node metastatic lesion was found in 1 (0.5%) case, after the
average interval of 3.2 months. Metastases in the contralateral
axillary lymph nodes were detected in 3 (1.4%) patients after
15 months after completion of treatment. Metastasis in the
pectoralis major muscle was found in 1 (0.5%) case after 11.7
months after radio chemotherapy and surgery.

The results of the dynamic observation in the patients of
the control group were the following: 14 (21.5%) patients
showed progression of the disease; 1 (1.5%) patient was di-
agnosed metastatic pleuritis, after 11.4 months of follow-up.
Bone metastases were revealed in 7 (10.8 %) patients after
13.8 months, lung metastases - in 4 (6.2%) patients, after the
average period of time of 11.4 months; intradermal metasta-
ses —in 1 (1.5%) patient on an average in 14.2 months. Recur-
rence into the surgical scar was detected in 2 (3.0%) patients,
on an average in 11.9 months, metastasis in the mediastinal
lymph nodes - 1 (1.5%) patientin a 33.14 months mean inter-
val after completion of treatment.

All patients diagnosed with progression of the disease
have received palliative symptomatic treatment.

Regarding cases of infiltration in the postoperative scar the
average time of metastasis diagnose was: in the control group
the average period was 14.2 months; while in the investigated
group the average period was 19.5 months.

Mean survival rate for patients of the investigated group
was 14.7 months, while for the patients in the control group it
was 10.7 months.

Discussion

When comparing the survival curves, both groups of pa-
tients showed a statistically significant difference (p<0.001
when using log-rank test with Yates correction).

It was found that the patients who achieved a complete or
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Fig. 2 Supravietuirea pacientelor, in functie de loturile investigate.
Fig. 2 Patient’s survival rate, depending on study group.
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partial, conform criteriilor RECIST, au trait mai mult dupa chi-
mioterapia intra-arteriala selectiva. Un raspuns complet sau
partial, conform criteriilor RECIST, au inregistrat pacientele
lotului de studiu, care au avut si o rata de supravietuire mai
buna.

Speranta medie la viata la pacientele din grupul de stu-
diu a fost de 3,4+0,2 ani, In timp ce 1n lotul de control - de
2,8+0,3 ani; speranta la viatd, obtinuta de noi, o depaseste pe
cea raportata de autorii ukrainieni sau cei straini.

Supravietuirea la 3 ani in lotul de studiu a fost de 59,9%,
la 5 ani - de 43,1%. in lotul de control, parametrii mentionati
au fost de 37,8% si 25,2%, respectiv, la 3 sila 5 ani (Figura 2).

Concluzii

Rezultatele tratamentului pacientelor cu cancer de san lo-
cal-avansat, cu pronostic nefavorabil al cresterii tumorale, care
consta din asocierea metodei propuse de polichimioterapie se-
lectiva intra-arteriala prin artera toracica interna cu cea intra-
venoasd, impreuna cu radioterapia si hormonoterapia, ofera re-
zultate mai favorabile, comparativ cu tratamentul conventional,
care constd din mastectomie si polichimioterapie.

Metodele de chimioterapie, propuse de autori, pot fi reco-
mandate pentru utilizare pe larg la aceste paciente.
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partial effect of treatment by the RECIST scale, live longer af-
ter selective intra-arterial chemotherapy. Full or partial res-
ponse by RECIST scale was often reported in patients in the
investigated group, having better survival rates.

The average life expectancy of patients of the investigated
group was 3.4+0.2 years, while in the control group it was
2.8+0.3 years, which significantly exceeded the statistical data
of domestic and foreign authors.

Three year survival rates of patients of the investigated
group was 59.9% and 5 year survival rate was 43.1%. In the
control group the same parameters were 37.8% and 25.2% at
3 and 5 years, respectively (Figure 2).

Conclusion

Results of complex treatment of locally advanced breast
cancer with unfavorable prognostic factors of tumor growth
that consist of using a combination of selective intra-arterial
injection and intravenous chemotherapy though the internal
thoracic artery, in combination with radiation and hormonal
therapy exceed the results of conventional treatment that con-
sists of mastectomy and systemic poly-chemotherapy.

The method developed by the authors can be recommen-
ded for widespread use in these patients.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Pana in anul 2009, prostatectomia radicald era rareori
utilizata ca metoda de baza al tratamentului cancerului de
prostata local-avansat, cu factori de pronostic negativ in sen-
sul progresarii tumorii. Prezentarea rezultatelor prostatec-
tomiei radicale, efectuate pe un lot impunator de pacienti cu
aceasta patologie, ar putea servi drept temei pentru o noua
tactica de tratament.

Ipoteza de cercetare

Cercetare retrospectiva a rezultatelor prostatectomiei radi-
cale, efectuate la pacientii cu cancer de prostatd local-avansat.

Noutatea adusa literaturii stiintifice din domeniu

Prostatectomia radicala ofera un control sigur al tumorii
la majoritatea pacientilor cu cancer de prostata local-avan-
sat si permite evaluarea mai exacta a extinderii procesului
neoplazic.

Rezumat

Introducere. Actualmente, exista numeroase criterii ce vi-
zeaza depistarea cancerului de prostata (PCa) cu risc inalt de
progresie. Prostatectomia radicala (RPE) poate fi efectuata si
la pacientii cu PCa local-avansat, fara riscul cresterii numaru-
lui de complicatii.

Material si metode. Stusdiu retrospectiv, descriptiv, bi-
centric, efectuat pe un esantion total de 276 de pacienti (91
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What is not known yet, about the topic

Until 2009, radical prostatectomy was rarely used as a ba-
sic method of locally advanced prostate cancer treatment,
with negative prognostic factors regarding the tumour pro-
gression. Case presentation of radical prostatectomy, made
on a large number of patients with this pathology, could ser-
ve as a base for new treatment tactics.

Research hypothesis

Retrospective research of results of radical prostatectomy,
made on patients with locally advanced prostate cancer.

Article’s added novelty on this scientific topic

Radical prostatectomy offers a reliable control of tumours
in most of the patients with locally advanced prostate cancer
and allows better evaluation of the tumour extension.

Abstract

Introduction. There are a lot of criteria characterizing hi-
gh-risk of progression prostate cancer (PCa) nowadays. Radi-
cal prostatectomy (RPE) being used for years makes it possible
to perform this surgery in patients with locally advanced PCa
without the risk of increasing the number of complications.

Material and methods. Retrospective, descriptive, bicen-
tric study, made on a total number of 276 patients (91 - locally
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- PCalocal-avansat si 185 - PCa local). Descrisa evolutia post-
operatorie a pacientilor pe o durata de pana la 36 luni.

Rezultate. Prostatectomia radicala permite un control
fiabil al procesului neoplazic la 75% dintre pacientii cu PCa
avansat local, aprecierea gradului de extindere al tumorii fiind
mai exactd. Progresia biochimica a fost semnificativ mai des
intalnita la pacientii cu stadiul pT3 la PCa; cu toate acestea,
doar la 5,6% dintre ei nivelul postoperatoriu de PSA a fost pes-
te 0,2 mg/mL. Doar 35,2% dintre acesti pacienti au necesitat
tratament multimodal pe parcursul primelor 12 luni de moni-
torizare postoperatorie. Dintre acestia, doar 18,9% au necesi-
tat radioterapie adjuvanta (RT), 3,2% - tratament hormonal
adjuvant (HT) si 13,1% - RT si HT, in combinatie, ludnd in
considerare factorii de pronostic negativ.

Concluzii. Prostatectomia radicala ofera un control sigur al
tumorii la majoritatea pacientilor cu cancer de prostata local-
avansat si permite evaluarea mai exacta a extinderii procesu-
lui neoplazic. Pacientii cu stadiu pT3 necesita un control mai
riguros al nivelului de PSA 1n primele 12 luni dupa interventie,
cu scopul unei eventuale initieri precoce al altor tratamente
adjuvante. Este argumentata si instituirea unui control pro-
gramat al pacientilor dupa prostatectomie radicald incepand
cu 24 luni postoperatoriu, in scopul identificarii precoce a pro-
gresarii tumorii din micrometastazele preexistente in gangli-
onii limfatici retroperitoneali si structurile osoase, care sunt
nedetectabile preoperatoriu.

Cuvinte cheie: cancer de prostata local-avansat, prosta-
tectomie radicald, margini chirurgicale pozitive, progresie bio-
chimica.

Introducere

Conform datelor statistice internationale, cancerul de pros-
tata (PCa) ocupa un loc de frunte dupa frecventa diagnostica
si rata decesului in Europa, America de Nord, America de Sud
si in tarile CSI. Screening-ul activ identifica un numar mare de
pacienti cu PCa asimptomatic, in special in categoria de varsta
de peste 75 de ani, fapt ce permite aplicarea unor programe
de monitorizare activa a acestor pacienti. Contrar acestui fapt,
medicii urologi se intalnesc din ce in ce mai des cu tumori cu
crestere agresiva, care sunt local avansate sau prezinta metas-
taze regionale [1].

De obicei, aceste tipuri de cancer de prostata raspund pen-
tru scurt timp la terapia hormonala, cu stoparea temporara a
dezvoltarii procesului, insd, ameliorarea este rapid urmata de
o generalizare dramatica a tumorii, cu metastazare la distanta.
Formele rapid progresive de CaP prevaleaza la pacientii in var-
sta sub 65 de ani; in lipsa altor comorbiditati severe, cance-
rul devine cauza primordiald de deces la aceasta categorie de
pacienti [2].

Actualmente, existd numeroase criterii care identifica can-
cerului de prostata cu risc inalt. Drept criterii principale ale
agresivitatii tumorii sunt considerate gradul de diferentiere
dupa Gleason =8 puncte, nivelul seric al antigenului prostatic
specific (PSA) >20 ng/mL in momentul diagnosticarii, stadiul
clinic al tumorii T3 si mai mare.

Pana in anul 2009, prezenta acestor caracteristici exclu-
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advanced PCa, and 185 - local PCa). The evolution of 36 mon-
ths of follow-up was described.

Results. Radical prostatectomy provided reliable control
of the tumor in 75% of patients with locally advanced PCa,
allowed to assess more accurately the extent of the tumor
process. Biochemical progression was significantly more
frequently found in patients with pT3 stage of PCa; however,
only in 5.6% of them, postoperative levels of PSA were over
0.2 mg/mL. Only 32.5% of these patients required multimodal
treatment within the first 12 months of postoperative follo-
w-up. Out of them, 18.9% required adjuvant radio therapy
(RT), 3.2% - adjuvant hormonal therapy (HT) and 13.1% - RT
and HT taking in consideration negative prognostic factors.

Conclusions. Radical prostatectomy offers a reliable con-
trol of tumours in the majority of patients with locally advan-
ced prostate cancer and allows better evaluation of the ex-
tension of the neoplastic process. Patients with pT3 stage of
cancer need a more rigorous control of PSA levels in the first
12 months after the surgery, in order to early initiate other ad-
juvant therapies. It is also reasonable to initiate a protocol of
programmed control of patients that underwent radical pros-
tatectomy in the first 24 months after the surgery, in order to
early identify tumour progression from pre-existent microme-
tastasis in retroperitoneal lymphatic nodes and bones that are
undetectable preoperatively.

Keywords: locally advanced prostate cancer, radical pros-
tatectomy, positive surgical margins, biochemical progres-
sion.

Introduction

Prostate cancer (PCa), as evidenced by the world statistics,
keeps the leading position in Europe, North and South America
and the CIS in the frequency of diagnosis and causes of death.
Active screening allows to identify a large number of asymp-
tomatic PCa, especially at the age of over 75 years, allowing
to implement a strategy of active follow-up to these patients.
In contrast to this category of patients, urologists increasingly
face with very aggressive tumors with aggressive progression
that are locally advanced or had regional metastases [1].

Typically, these prostate cancers give only a short-term
response to usual hormonal treatment with temporary slow-
down of their development, followed by a dramatic rapid ge-
neralization of the tumor with distant metastasis. Such rapidly
progressing PCa is more common in patients under the age
of 65 years, even without severe comorbidities, and therefore
cancer represents the main cause of death in this category of
patients [2].

There are a lot of criteria characterizing high-risk prostate
cancer nowadays. The main criteria of the aggressiveness of
the tumor are differentiation by Gleason (=8 points), the level
of serum prostate-specific antigen (PSA) >20 ng/mL at the mo-
ment of diagnosis, a clinical stage of the tumor T3 and more.

Until 2009, these clinical characteristics excluded the pos-
sibility of prostate cancer radical prostatectomy (RPE) as the



deau posibilitatea efectudrii prostatectomiei radicale (RPE)
ca metoda de baza al tratamentului cancerului de prostata.
Dar, concluziile morfologice postoperatorii la pacientii cu can-
cer de prostata cu risc nalt au constatat un procent inalt de
discordante in stabilirea stadiului exact al maladiei, cand se
confruntau datele preoperatorii cu cele postoperatorii; asadar,
doar 35,5% dintre pacientii operati au prezentat PCa localizat,
iar numarul complicatiilor postoperatorii severe nu au avut le-
gatura cu pT [3, 4]. Prin urmare, tehnica RPE utilizatd de mai
multi ani face posibilad efectuarea acestei interventii chirurgi-
cale si la pacientii cu forme locale avansate de cancer de pros-
tata, fara riscul cresterii numarului de complicatii [5, 6, 7, 8]. in
acest context, raimane importanta precizarea rezultatelor tra-
tamentului chirurgical la aceasta categorie de pacienti, pentru
a evalua mai exact utilitatea acestei metode de tratament.
Asadar, scopul studiului a fost evaluarea rezultatelor pros-
tatectomiei radicale, efectuate pacientilor cu cancer de pros-
tata local-avansat si compararea rezultatelor obtinute cu cele
raportate in publicatiile stiintifice recente din ultimii 6 ani.

Material si metode

A fost efectuata o analiza retrospectiva a rezultatelor RPE
la 91 de pacienti cu PCa local-avansat, care au fost operati in
Departamentul de oncologie al Centrului de Medicina Recon-
structiva (Clinica Universitara Multidisciplinara a Universitatii
Nationale de Medicina din Odessa, Ucraina) si in Spitalul Clinic
,Ochapovsky S. V” al Tinutului Krasnodar (Universitatea de
Medicind din Kuban, Federatia Rusa). Datele acestora au fost
comparate cu cele ale 185 de pacienti operati de cancer local
de prostata.

Apoi, rezultatele noastre au fost comparate cu cele publica-
te recent, in ultimii 6 ani, care provin din Centre Europene de
referinta in domeniu.

Au fost evaluate frecventa si localizarea marginilor chi-
rurgicale pozitive (PSM) si procentul pacientilor fara recidive
biochimice ale maladiei pana la o duratd postoperatorie de
urmarire de 36 de luni; de asemenea, a fost evaluata si nece-
sitatea terapiei adjuvante, prescrise conform Ghidurilor EAU
pacientilor cu cancer de prostata local-avansat.

Rezultate
Caracteristica comparativa a loturilor de studiu este pre-
zentata in Tabelul 1.

Prostatectomia in cancerul de prostatd local-avansat

main method of treatment. However, when analyzing the data
of postoperative morphological studies in patients with high-
risk PCa there was noted a large percentage of non-coinci-
dence of the preoperative and postoperative tumor stage, and
only 35.5% of the operated patients had localized PCa, and
the number of serious postoperative complications did not
depend on the stage of pT [3, 4]. Thus, the RPE technique be-
ing used for years makes it possible to perform this operation
in patients with locally advanced prostate cancer without the
risk of increasing the number of complications [5, 6, 7, 8]. It
is still important to study the results of surgical treatment of
such patients to assess its usefulness.

The objective of the study was to assess the results of RPE
in patients with locally advanced PCa, and to compare our
results with results from scientific publications for the last 6
years.

Material and methods

There was made a retrospective analysis of the results of
RPE in 91 patients with locally advanced PCa who were oper-
ated on in two centers: at the Department of Oncology from
Center of the Reconstructive Medicine (Multidisciplinary
University Clinic of the Odessa National Medical University,
Odessa, Ukraine) and Clinical Hospital “Ochapovsky S.V.”, Kras-
nodar (Kuban State Medical University, Russian Federation).
Results were compared with the results of 185 patients ope-
rated due to local prostate cancer.

Results were also compared with recent publications of the
leading European centers on this issue in the last 6 years.

Frequency and positive surgical margins (PSM) were evalu-
ated, as well as the percentage of patients with no biochemical
relapse of the disease for 36 months of postoperative follow-
up; also the necessity of adjuvant therapy was evaluated, pre-
scribed by the EAU Guidelines regarding patients with locally
advance prostate cancer.

Results
Comparative characteristics of the study groups are shown
in Table 1.

Table 1. Comparative characteristics of the study groups.

Parameters PCa pT3 Group PCa pT2 Group p

Tabelul 1. Caracteristica comparativa a loturilor de studiu. (n=91) (n=185)
Parametri Lot PCa pT3 LotPCapT2 p Age, years 61.0+7.1 62.5%6.5 0.105%

(n=91) (n=185) Gleason score, points 6.7+1.5 5.1+1.5 <0.001%
Varsta, ani 61,0£7,1 62,5%6,5 0,105* PSA'levels, ng/mL 32.6%8.4 9.2+4.9 <0.001*
Scor Gleason, puncte 6,7+1,5 5,1+1,5 <0,001% Detection rate PSM %, %  29.6 12.9 <0.001%
Nivelul PSA', ng/mL 32,6+8,4 9,2+4,9 <0,001*
Rata depistdrii PSM%, % 29,6 12,9 <0,001¢ Note: t - prostate specific antigen; * - positive surgical margins. Data is pre-

Notd: * - antigen specific de prostatd; *- margini chirurgical pozitive.
Datele sunt prezentate drept medie si deviere standard sau sub forma de
valori relative (%). Teste statistice: # - t-Student si - Fisher exact.

Particularitatile localizarii PSM in functie de extinderea tu-
morii, este prezentata in Tabelul 2.

sented as mean values and standard deviation as relative values (%). Statis-
tic tests: # - t-Student and - Fisher exact test.

Particularities of PSM localisation in relation with tumour
extension are presented in Table 2.
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Tabelul 2. Localizarea marginilor chirurgicale pozitive In functie de
stadiul pT la rezectia radicald de prostata.
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Table 2. Localisation of positive surgical margins in relation to pT
stage in radical prostatectomy.

Parametri PSM* pT3 pT2 p
Apexul prostatei (uretra), % 7,8 6,5 <0,05
Baza prostatei (colul vezicii urinare),% 15,4 3,8 <0,001
Doua si mai multe PSM, % 6,5 - <0,001
Rata generala a PSM 29,7 10,3 <0,001

Nota: Teste statistice - Fisher exact.

Prin urmare, la pacientii cu PCa local-avansat, PSM sunt
frecvent detectate In zona adiacentd colului vezicii urinare,
spre deosebire de pacientii cu PCa localizat, la care zona pa-
rauretrala de situare este mai tipica. Aceste aspecte devin im-
portante pentru realizarea unei disectii econome a tesuturilor,
cu scopul de a pastra continenta urinari si functia erectila. In
plus, doar la pacientii cu cancer local-avansat au fost determi-
nate ambele localizari ale PSM, care cu siguranta, reprezinta
un factor de pronostic negativ.

La compararea supravietuirii fara progresie biochimica
s-au depistat urmatoarele tendinte (Figura 1).

100

PSM* parameters pT3 pT2 p
Prostate apex (urethra), % 7.8 6.5 <0.05
Prostate base (bladder neck), % 15.4 3.8 <0.001
Two and more PSM, % 6.5 - <0.001
General rate of PSM 29.7 10.3 <0.001

Note: Statistical test - Fisher exact test.

Therefore, in patients with locally advanced PCa, PSM are
more often detected close to the neck of the bladder, compa-
ring to patients with localized PCa, in which the typical loca-
lization was the paraurethral region. These aspects become
important for economic dissection of tissues in order to pre-
serve urinary continence and erectile function. In addition,
only in patients with locally advanced cancer both localizati-
ons of PSM were detected, that represent a negative prognos-
tic factor.

The following tendencies were noted when comparing
survival with no biochemical progression (Figure 1).
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Fig. 1 Rata fard progresie biochimica pe durata urmaririi pacientilor, pT2 vs. pT3 (p<0,01).

Fig. 1 Rate of no biochemical progression during follow-up of the patients, pT2 vs. pT3 (p<0.01).

Discutii

Rata depistarii marginilor chirurgicale pozitive in studiul
nostru este destul de comparabila cu cele raportate de Schatlo-
ff O. et al., in cazul prostatectomiei radicale robotizate (26,1%).

Dupa cum si era de asteptat, progresia biochimica a fost
semnificativ mai des intalnita la pacientii cu stadiul pT3 la
PCa; cu toate acestea, doar la 5,6% dintre ei nivelul postopera-
toriu de PSA a fost peste 0,2 mg/mL. Doar 35,2% dintre acesti
pacienti au necesitat tratament multimodal pe parcursul pri-
melor 12 luni de monitorizare postoperatorie. Dintre acestia,
doar 18,9% au necesitat radioterapie adjuvanta (RT), 3,2%

Discussion

The rate of detection of PSM is comparable with data pub-
lished by Schatloff O. et al., regarding radical robotized prosta-
tectomy (26.1%).

As it was expected, biochemical progression was signifi-
cantly higher in patients with pT3 PCa; however, only 5.6% of
patients had postoperative PSA levels 0.2 ng/mL. Only 35.2%
of these patients required further multimodal treatment dur-
ing the first 12 months of postoperative follow-up. Out of
these, only 18.9% required adjuvant radiation therapy (RT),
3.2% required adjuvant hormonal therapy (HT), and 13.1%



- tratament hormonal adjuvant (HT) si 13,1% - RT si HT, in
combinatie, ludnd in considerare factorii de pronostic negativ.
Terapia multimodala a permis un control eficient al procesului
tumoral la toti acesti pacienti (Figura 1).

Diferentele semnificative dintre ratele fara progresie bio-
chimica pe durata urmaririi pacientilor cu CaP, aflat in stadiul
pT2 vs. pT3 pot fi explicate prin faptul ca la ultimii, interventia
a fost mai curand, una de ,salvare”, deoarece unii pacienti au
avut, chiar de la Inceput, un pronostic foarte rezervat.

O tendinta similara a fost constatata si dupa 2 ani de la in-
ceputul monitorizarii postoperatorii, atunci cand progresarea
procesului tumoral a fost, probabil, consecinta prezentei micro-
metastazelor preexistente in nodulii limfatici retroperitoneali,
care sunt foarte dificil de depistat preoperatoriu, chiar si prin
metodele cele mai contemporane de diagnostic. In pofida aces-
tui fapt, 64,8% dintre pacientii cu PCa local-avansat, nu au ne-
cesitat tratament aditional in primii 3 ani dupa prostatectomia
radicala si nu au prezentat niciun semn de progresare a bolii.

Concluzii

Prostatectomia radicala ofera un control sigur al tumorii la
majoritatea pacientilor cu cancer de prostata local-avansat si
permite evaluarea mai exacta a extinderii procesului neoplazic.

Pacientii cu stadiu pT3 necesita un control mai riguros al
nivelului de PSA in primele 12 luni dupa interventie, cu scopul
unei eventuale initieri precoce al altor tratamente adjuvante.

Este argumentata si instituirea unui control programat al
pacientilor dupa prostatectomie radicala incepand cu 24 luni
postoperatoriu, in scopul identificarii precoce a progresarii
tumorii din micrometastazele preexistente in ganglionii lim-
fatici retroperitoneali si structurile osoase, care sunt nedetec-
tabile preoperatoriu.
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Prostatectomia in cancerul de prostatd local-avansat

required RT and HT, taking into account negative prognostic
factors. Multimodal therapy allowed effective control of the
tumoral process in all of these patients (Figure 1).

Significant differences between the rate of no biochemical
progression during the follow-up of patients with PCa, in stag-
es pT2 vs. pT3, can be explained by the fact that in the latter,
was rather a “salvage surgery”, due to weak prognostic from
the beginning.

A similar tendency was observed after 2 years of the fol-
low-up, when progression of the tumoral process was more
likely to occur at the expense of development of previously
latent micro-metastases in the retroperitoneal lymph nodes,
which is difficult to diagnose preoperatively, even using mod-
ern radiation methods.

Despite this fact, 64.8% of patients with locally advanced
PCa did not required additional treatment in the first 3 years
after radical prostatectomy and did not show any signs of pro-
gression of the disease.

Conclusions

Radical prostatectomy provides reliable control of the tumor
in most of patients with locally advanced prostate cancer and
allows to accurately assess the extent of the tumoral process.

Patients with the stage pT3 require a more careful control
of the PSA levels in the first 12 months after surgery in order
to early initiate other adjuvant therapies.

It is also reasonable to initiate a protocol of programmed
control of patients that underwent radical prostatectomy in
the first 24 months after the surgery, in order to early identify
tumour progression from pre-existent micrometastasis in re-
troperitoneal lymphatic nodes and bones that are undetecta-
ble preoperatively.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Studierea nivelului de corelare intre dereglarile imunolo-
gice locale si procesele imune sistemice este importanta din
motivul cd se completeaza viziunea patogeniei amigdalitei
cronice asociate cu sindromul articular de origine streptoco-
cicd si se da un impuls nou tratamentului patogenic si forma-
rii unui prognostic just.

Ipoteza de cercetare

Valorificarea indicatiilor tratamentului conservativ si chi-
rurgical In baza statutului clinico-paraclinic si imunogenetic
(antigenii leucocitari de histocompatibilitate clasa IA, IB) la
pacientii cu amigdalita cronica si sindrom articular.

Noutatea adusa literaturii stiintifice din domeniu

Au fost identificate frecventele alelelor HLA-A si HLA-B
pentru pacientii tratati conservativ vs. tratati medicamentos.
Diferente statistic semnificative au fost constatate doar pen-
tru HLA-B31 si HLA-B45, care au predominat in grupul tratat
conservativ.

Rezumat

Introducere. Eficienta redusa a masurilor de tratament a
amigdalitei cronice este conditionatd, intr-o anumita masura,
de subaprecierea influentei imunogenetice asupra aspectului
etiopatogenic. In ultimele decenii, au fost obtinute rezultate
evidente in studierea corelatiei dintre amigdalita cronica si
antigenii leucocitari de histocompatibilitate.
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What is not known yet, about the topic

Studying the level of correlation between local immunolo-
gical disorders and systemic immune processes is important,
because the results complement the pathogenesis vision of
chronic tonsillitis, associated with the articular syndrome of
streptococcal origin, and give new impulse to the pathogenic
treatment and formation of a fair prognosis.

Research hypothesis

Highlighting of conservative and surgical treatment indi-
cations based on the clinical-laboratory and immunogenetic
status (antigens HLA class IA, IB) in patients with chronic
tonsillitis and articular syndrome.

Article’s added novelty on this scientific topic

There have been identified frequencies of HLA-A and
HLA-B alleles in patients treated conservatively vs. those
treated medically. Statistically significant differences were
found for the HLA-B31 and HLA-B45 only, which predomi-
nated in the group treated conservatively.

Abstract

Introduction. The low efficiency of chronic tonsillitis (CT)
treatment measures is, to some extent, condition to the unde-
restimation of the immunogenetics impact of the etiopatho-
genic aspect. In recent decades there were obtained obvious
results in studying the correlation between CT and histocom-
patibility leukocyte antigens (HLA).



Material si metode. Studiu prospectiv consecutiv, pe se-
rie de cazuri, ce a inclus 101 de pacienti adulti, In varsta de
18-50 de ani, cu diagnosticul de amigdalita cronica decom-
pensatd; 50 de pacienti au beneficiat de tratament conser-
vativ, iar 51 de pacienti au fost tratati chirurgical. Examinare
clinica si paraclinica, specifica domeniului ORL; identificarea
alelelor HLA-A si HLA-B. Teste statistice aplicate: t-Student si
testul exact Fisher.

Rezultate. La pacientii cu amigdalite cronice si sindrom ar-
ticular, tratati chirurgical, au fost diagnosticati urmatorii anti-
geni de histocompatibilitate: din clasa A [HLA-A2 - 45 (44,6%),
HLA-A28 - 42 (41,6%), HLA-A24 - 24 (23,8%), HLA-AX - 10
(20,0%)] si din clasa B [HLA-B35 - 32 (31,7%), HLA-B44 - 18
(17,8%), HLA-BY - 15 (14,9%), HLA-B18 - 13 (12,9%)]. in lo-
tul pacientilor tratati medicamentos, cel mai frecvent au fost
diagnosticati urmatorii antigeni HLA: din clasa A [HLA-A2 - 24
(48,0%), HLA-A28 - 22 (44,0%), HLA-A1 - 10 (20,0%), HLA-
AX - 10 (20,0%)] si HLA din clasa B [HLA-B44 - 12( 24,0%),
HLA-B35 - 11 (22,0%), HLA-B31 - 10 (20,0%), HLA-B18 - 8
(16,0%), HLA-BY - 8 (16.0%)].

Concluzii. Pentru optimizarea diagnosticului clinic si a pro-
gnosticului amigdalitei cronice cu sindrom articular, se reco-
manda aprecierea atat a variantei clinice a bolii, cat si analiza
imunogenetica a patologiei (tipizarea HLA). Diferente statistic
semnificative intre loturile de tratament conservativ si cel chi-
rurgical al amigdalitei cronice cu sindrom articular s-au con-
statat doar pentru HLA-B31 si HLA-B45, care au predominat in
grupul cu tratament conservativ.

Cuvinte cheie: amigdalita cronicd, sindrom articular, artri-
ta reactiva poststreptococica, febra reumatismala acutd, anti-
geni leucocitari de histocompatibilitate.

Introducere

Inflamatia cronica a amigdalelor palatine constituie una
dintre cele mai frecvente afectiuni ORL. Circa 10-50% din
populatie sufera de amigdalita cronica [1].

Amigdalita cronica (AC) determind numeroase complicatii
locale si/sau la distanta (cardiovasculare, articulare, renale
etc.), care duc la pierderea de lunga durata a capacitatii de
munc3, invaliditate si costuri semnificative de asistenta me-
dicala [2].

Complicatiile infectiei cu Streptococul 3-hemolitic din cla-
sa A (SBHA) sunt clasificate in nonsupurative si supurative. Fe-
bra reumatismala acutd (FRA), artrita reactiva poststreptoco-
cica (ARPS) si glomerulonefrita acuta reprezinta complicatiile
nonsupurative majore care apar, In general, dupa 1-3 sapta-
mani de la debutul infectiei cu SBHA.

Procesele autoimune, prezente in tesutul limfatic al amig-
dalelor, favorizeaza dezvoltarea afectiunilor sistemice in or-
ganism. Conform datelor OMS, amigdalita este cauza a peste
120 de afectiuni ale organismului [13]. Asadar, AC, prin conse-
cintele sale asupra sanatatii populatiei, reprezinta nu numai o
problema medico-biologica, dar si una sociala [13].

Patogenia AC este complicata si diversa. Legaturile etiopa-
togenice dintre AC si alte boli intercurente nu sunt bine stabili-

Imunogenetica amigdalitei cronice

Material and methods. Consecutive prospective study, on
series of cases, which included 101 adult patients, aged 18-
50 years, diagnosed with decompensated chronic tonsillitis;
50 patients received conservative treatment and 51 patients
were treated surgically. Clinical and laboratory examination,
relevant to ENT domain; identifying HLA-A and HLA-B alleles.
Applied statistical tests: t-Student and Fisher exact test.

Results. In patients with chronic tonsillitis and articular
syndrome, treated surgically, were diagnosed following his-
tocompatibility antigens: from class A [HLA-A2 - 45 (44.6%),
HLA-A28 - 42 (41.6%), HLA-A24 - 24 (23.8%), HLA-AX - 10
(20.0%)] and from class B [HLA-B35 - 32 (31.7%), HLA-B44
- 18 (17.8%), HLA-BY - 15 (14.9%), HLA-B18 - 13 (12.9%)].
In the group of patients treated conservatively, the most com-
monly were diagnosed following HLA antigens: from class A
[HLA-AZ - 24 (48.0%), HLA-A28 - 22 (44.0%), HLA-A1 - 10
(20.0%), HLA-AX - 10 (20.0%)] and from class B [HLA-B44
- 12 (24.0%), HLA-B35 - 11 (22.0%), HLA-B31 - 10 (20.0%),
HLA-B18 - 8 (16.0%), HLA-BY - 8 (16.0%)].

Conclusion. To optimize the clinical diagnosis and the
prognosis of chronic tonsillitis with articular syndrome is
recommended assessing both clinical variant of the disease
and immunogenetics analysis of the pathology (HLA typing).
Statistically significant differences between the conservative
treatment group and the surgical treatment group of chronic
tonsillitis with articular syndrome were found for HLA-B31
and HLA-B45 only, which prevailed in the conservative treat-
ment group.

Keywords: chronic tonsillitis, articular syndrome, post-
streptococcal reactive arthritis, acute rheumatic fever, histo-
compatibility leukocyte antigens.

Introduction

The chronic inflammation of the tonsils is one of the most
common ENT disease. About 10-50% of the population accu-
ses chronic tonsillitis [1].

Chronic tonsillitis (CT) causes numerous local and/or re-
mote complications (cardiovascular, joints, kidney etc.), lea-
ding to loss of long-term work abilities, disability and signifi-
cant healthcare costs [2].

Streptococcus B-hemolytic class A (SBHA) infection com-
plications are classified in non-weeping and weeping. Acute
rheumatic fever (ARF), post-streptococcal reactive arthritis
(PSRA) and acute glomerulonephritis are non-suppurative
major complications occurring in general after 1-3 weeks
from the onset of the infection with SBHA.

Autoimmune processes, present in the tonsillar lymph tis-
sue, favors the development of systemic diseases in the body.
According to WHO, tonsillitis causes more than 120 diseases
of the body [13]. Therefore, CT, through its consequences on
human health, is not only a medico-biological problem, but a
social one also [13].

The CT pathogenesis is complex and diverse. The ethiopa-
togenic links between CT and other diseases are not establi-
shed. Studying the correlation level between local immunolo-
gical disorders and systemic immune processes, phenomena
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te. Estimarea gradului de corelare intre dereglarile imunologi-
ce locale, procesele imune sistemice si fenomenele care stau la
baza reactiei imune in zona dezvoltarii unui proces inflamator
izolat este importanta, cel putin, din doua puncte de vedere. Pe
de o parte, aceste rezultate vor completa cunostintele despre
patogenia AC, iar pe de altd parte, ar da un impuls nou tra-
tamentului patogenic, fiind utile, totodata, la formarea unui
prognostic [3].

Sunt propuse numeroase metode de tratament al AC, dar,
in majoritatea cazurilor, nu se obtine efectul dorit. Eficienta
redusa a masurilor de tratament este conditionata, intr-o
anumitd masurd, de subaprecierea rolului imunogenetic al as-
pectului etiopatogenic al AC [16]. In ultimele decenii, au fost
obtinute rezultate evidente in studierea corelatiei dintre AC si
antigenii complexului major de histocompatibilitate (CMH) -
antigenii leucocitari de histocompatibilitate (HLA) [14, 15].

Functia primara a CMH este de a permite sistemului imu-
nitar identificarea si eliminarea agentilor patogeni infectiosi
[14]. Moleculele CMH reprezinta cel mai polimorf sistem ge-
netic al omului. Moleculele CMH I reprezinta adevarate ,cer-
tificate de identitate” biochimica si genetica pentru fiecare
organism, datorita polimorfismului lor biochimic foarte ac-
centuat, in cazul in care fiecare antigen HLA are mai multe
alele in cadrul unei populatii [15]. Antigenii HLA contribuie
la pastrarea homeostaziei biochimice a organismului si devin
tinta sistemului imunitar in urmatoarele situatii: dupa grefa-
rea tesuturilor si organelor care poarta molecule incompati-
bile; dupa asocierea cu antigenii virali, tumorali sau indusi de
agenti chimici; dupa modificarea biochimica printr-un proces
mutational [16, 17].

Antigenii HLA sunt situati pe suprafata celulelor umane:
antigenii HLA de clasa I - pe celulele nucleate, iar HLA de clasa
Il - pe celulele activate T, B si macrofage [15, 16].

Diversitatea biochimica la nivel individual, actualizarea si
cresterea anuala a numarului de alele HLA identificate de novo
stau la baza caracteristicii biochimice unice a fiecarui individ
uman si este determinata de polimorfismul genetic. Din aceste
considerente, genotiparea HLA a unei persoane este complica-
td si ramane un obiectiv indepartat [16].

Dat fiind implicarea majora a sistemului HLA in patogenia
bolii, prin codificarea evolutiei, prognosticului si efectelor tra-
tamentului, prezenta anumitor variante de gene ale complexu-
lui HLA ar putea orienta spre un tratament mai agresiv si cat
mai precoce.

Astfel, scopul studiului respectiv a fost aprecierea impactu-
lui determinantelor antigenice HLA de clasa I (HLA-A si HLA-
B) asupra tabloului clinic, evolutiei si tacticii de tratament la
pacientii cu AC decompensatd, asociata cu sindrom articular.

Material si metode

Studiul dat este unul de tip prospectiv, consecutiv, pe serie
de cazuri, care a inclus 101 de pacienti adulti, cu varsta cuprin-
sa intre 18-50 de ani, diagnosticati clinic si instrumental cu AC
decompensata si sindrom articular. Toti pacientii au dat acord
informat In scris pentru inrolarea in studiu, care s-a derulat in
sectiile ORL si Reumatologie ale IMSP Spitalul Clinic Municipal
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underlying the immune response in the development of an
isolated inflammatory process is important, at least from two
points of view. On one hand, these results will complement the
vision of AC pathogenesis, on the other hand, would give new
impetus to pathogenic treatment, serving also as a basis to
form a correct prognosis [3].

There are proposed various treatment methods of the CT,
but in most cases, the desired effect is not achieved. The low
efficiency of treatment measures is conditioned, to some ex-
tent, by underestimating the immunogenetics role of the etio-
pathogenic appearance of CT. In recent decades there were
obtained obvious results in studying the correlation between
CT and major histocompatibility complex antigens (MHC) -
histocompatibility leukocyte antigens (HLA) [14, 15].

The primary function of MHC is to allow the immune sys-
tem to identify and eliminate infectious pathogens [14]. MHC
molecules represent the most polymorphic human genetic
system. MHC [ molecules are true biochemical and genetic, 1D
certificates” for each body due to a very pronounced bioche-
mical polymorphism, in case each HLA antigen has more than
one alleles in a population [15]. HLA antigens contribute to
maintain the biochemical homeostasis of the body and beco-
me targets of the immune system in the following situations:
after grafting the tissue and organs carrying incompatible mo-
lecules; after pairing with viral, tumor or induced by chemical
agents antigens; after biochemical changes through a mutati-
on process [16, 17].

HLA antigens are antigens, located on the surface of human
cells: HLA class I antigen on the nucleated cells and HLA class
IT antigens on activated T, B cells and macrophages [15, 16].

The biochemical diversity at individual level, the update
and annual growth in the number of newly identified by novo
HLA stay at the bottom of the unique biochemical characte-
ristic of each human being and is determined by genetic poly-
morphisms. Therefore, HLA genotyping of a person is compli-
cated and it remains a distant objective [16].

Given the major implication of HLA system in the pathoge-
nesis of the disease by encoding the treatment evolution, pro-
gnosis and effect, the presence of certain gene variants of HLA
complex could turn to a more aggressive and quick treatment.

Thus, the purpose of this study was to evaluate the impact
of antigenic determinants of HLA class I (HLA-A and HLA-B)
on the clinical features, evolution and treatment strategy in
patients with decompensated CT associated with articular
syndrome.

Material and methods

This is a prospective, consecutive study on series of cases
that included 101 adult patients, aged 18-50 years, diagnosed
clinically and instrumental with decompensated CT and arti-
cular syndrome. All patients gave written informed consent
for enrollment in the study, which was conducted in ENT and
Rheumatology wards of the Municipal Clinical Hospital ,Sfan-
ta Treime” in Chisinau and in the preventoria of the Technical
University of Moldova, during the years 2008-2011.

Patients were divided into two groups: 50 patients who



»Sfanta Treime” din Chisinau si preventoriul Universitatii Teh-
nice din Moldova, pe parcursul anilor 2008-2011.

Pacientii au fost impartiti in doua grupuri: 50 de pacienti,
care au fost tratati in mod conservativ (lotul conservativ) si 51
de pacienti, care au fost tratati prin metode chirurgicale (lotul
chirurgical).

Pacientii au beneficiat de o examinare clinica si paraclinica
primarad complexa, repetata la 6 luni si la 12 luni dupa trata-
ment.

Calcularea volumului esantionului reprezentativ a fost
efectuata In baza urmatoarei formule:

o XZ(Za+Zﬁ)ZP(1—P)
unde: ”_(1_f) T

n - volumul esantionului reprezentativ de cercetare pentru
fiecare lot;

f - proportia probabila a persoanelor, care ar putea aban-
dona studiul (estimatd la 10%, sau f=0,1);

P - proportia persoanelor cu cardiopatie, cu varsta eligibi-
1a pentru studiu (18-50 ani) in Republica Moldova constituie
69% sau P =0,69;

P, - proportia persoanelor cu cardiopatie in lotul de cerce-
tare (P,=2,07).

P=(P,+P,)/2=(0,69+2,07)/2=1,38
1-P=1-1,38=-0,38

Z - valoare tabelar3, cand ,a” - pragul de semnificatie, este
de 5%, respectiv, coeficientul Za=1,96;

Z. - valoare tabelara, cand ,8” - puterea statistica a compa-
ratiei, este de 10,0%, respectiv, coeficientul ZB=1’28'

Introducand datele in formula, s-a obtinut:

_ L 21,96+ 1.28)°1.38(-038)
(1-0,1) (0,69-2,07)? a

n 45
Astfel, numarul necesar de pacienti pentru testarea ipo-
tezei de cercetare a fost de 45 pentru fiecare lot cercetat,
insa pentru siguranta veridicitatii, au fost Inrolati cate 50 de
pacienti pentru fiecare grup.
Criteriile de includere in studiu au fost:
e diagnostic cert de AC, forma decompensatd, asociata cu
sindrom articular inflamator;
e dovezi ale genezei streptococice in afectiunea cardiaca
(valvulopatie) sau renala (glomerulopatie);
e varsta de 18-50 de ani (varsta maximala a fost limitata
in baza Ghidului International de conduita al pacientilor
cu infectie streptococica cronica, WHO, 2011, revizia 5);
® acordul confirmat in scris al pacientilor pentru partici-
pare in studiu.

Criterii de excludere din studiu au fost:

® pacienti cu amigdalectomie In antecedente;

e diagnostic alternativ de spondiloartrita seronegativa sau
maladii difuze ale tesutului conjunctiv;

e lipsa datelor microbiologice care ar confirma infectia
streptococica;

® administrarea tratamentului antibacterian pe parcursul
ultimelor 6 luni;
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were treated conservatively (conservative group) and 51 pa-
tients who were treated surgically (surgical group).

Patients received a complex clinical and laboratory pri-
mary examination, repeated at 6 months and 12 months after
treatment.

Calculation of the representative sample size was perfor-
med using the following formula:

1 Xz(za +Z, ) P(1-P)
it-r)  (B-R)

n - size of the research representative sample for each lot;

f - probable proportion of people who could abandon the
study (estimated at 10%, or, f=0.1);

P - proportion of people with heart disease, with eligible
age for the study (18-50 years) in Moldova is 69% or P =0.69.

P, - proportion of people with coronary heart in the re-
search group (P,=2.07).

P=(P,+P,)/2=(0.69+2.07)/2=1.38
1-P=1-1.38=-0.38

where:

Z - tabular vaue, when ,a” - materiality, is of 5%, accor-
dingly, coefficient Za=1.96.

Z, - tabular value, when ,8” - statistical power of the com-
parison, is of 10.0%, accordingly, coefficient Z =1.28.

Entering data in the formulation, there was obtained:

_ L 2(1.96+1.28)°1.38(-038)
(1-0.1) (0.69-2.07)? B

n 45

Thus, the required number of patients to test the research
hypothesis was 45 per researched lot, but for the safety of tru-
thfulness, were enrolled 50 patients per group.

Inclusion criteria for the study were:

e certain diagnosis of CT, decompensated form, associated

with inflammatory articular syndrome;

® evidence of streptococcal genesis in heart disease (valvu-

lar heart disease) or renal (glomerulopathy);

® aged 18-50 years (maximum age was limited by the

International Guide of Conduct patients with chronic
streptococcal infection, WHO, 2011 revision 5).

e written informed consent of patients for participation in

the study.

Exclusion criteria from the study were:

® patients with tonsillectomy with a history;

® alternative diagnosis of seronegative spondylarthrosis or
diffuse diseases of connective tissue;

® lack of microbiological data that would confirm strepto-
coccal infection;

® administration of antibacterial therapy during the last
six months;

® decompensated comorbidities: diabetes, viral hepatitis,
cirrhosis, hematological diseases, nephrology (other
than those caused by streptococcal infection), cancer or
heart (other than those caused by streptococcal infec-
tion) etc.
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e comorbiditdti decompensate: diabet zaharat, hepatite
virale, ciroza hepaticd, maladii hematologice, nefrologi-
ce (altele decat cele cauzate de infectia streptococica),
oncologice sau cardiace (altele decat cele cauzate de
infectia streptococicd) etc.

Toti pacientii au beneficiat de urmatoarele examinari:

® examinare specializata ORL (identificarea AC decompen-
sate cu sindrom articular; evaluarea afectarii functiei ar-
ticulare);

® examenul general al sangelui si urinei;

® explordri imunologice: proteina C-reactiva (PCR), antis-
treptolizina O (ASLO), complecsi imuni circulanti (CIC);

® analiza bacteriologica a frotiului superficial din faringe/
amigdale, pentru determinarea florei si sensibilitatii la
antibiotice;

® tipizarea antigenilor HLA de clasa I (HLA-A si HLA-B) cu
utilizarea antiserurilor standarde;

® investigatii instrumentale: ECG, EcoCG Doppler, scinti-
grafia scheletica, USG renala.

Hemoleucograma si VSH au fost determinate cu analizato-
rul hematologic PCE-210 (AGD Biomedicals, Mumbai, India).
Analiza generald a urinei a fost efectuatd conform metodei
standard. Proteina C reactiva (PCR), factorul reumatoid si
complexele imune circulante (CIC) au fost apreciate prin me-
toda de aglutinare calitativa si semicantitativa de detectare a
PCR 1n serul uman. ASLO a fost determinata prin metoda stan-
dard de dilutie consecutiva.

Culturile amigdaliene superficiale au fost luate cu tampoa-
ne sterile de pe ambele amigdale si plasate in tuburi sterile.
Specimenele dupa amigdalectomie au fost transmise pentru
investigatie histopatologica de rutina.

Identificarea configuratiei antigenice a HLA de clasa I
(HLA-A si HLA-B) a fost efectuata prin tehnica standard in
doua etape de microlimfocitotoxicitate, propusa in 1973 si
modificatd in 1988 de catre Terasaki. Au fost folosite placi de
microtitrare de godeuri, ce contineau 180 de antiseruri stan-
dard pentru HLA clasa I (HLA-A si HLA-B). Principiul testului
este bazat pe faptul ca serurile anti-HLA reactioneaza cu an-
tigenii limfocitari corespunzatori. Adaugarea complementului
modifica membrana celulara a limfocitelor astfel, incat eozina
poate patrunde in celule, modificandu-le culoarea (reactie po-
zitiva).

Examenul scintigrafic scheletic s-a realizat in regim de corp
integru, fiind injectat preparatul radiofarmaceutic Technetiu
(Tc) 99 m (doza uzuala - 600,0 MBq, doza de iradiere - 60,0
mSv) in gamma-camera ,Diacam-Siemens”.

Pacientii din grupul cu tratament conservativ au beneficiat
de tratament local si sistemic.

Tratamentul local a constat in:

e inlaturarea focarului de infectie din amigdalele palatine
prin spalarea criptelor cu solutii antiseptice (sol. NaCl
0,9%, sol. Dioxidina 1%, sol. Clorhexidina 0,2%);

® badijonarea mucoasei amigdalelor palatine cu solutii an-
tiseptice (Lugol, lodinol);

® aplicarea locala a aerosolilor (Streptocid, Benzidamina);
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All patients received the following examinations:

® ENT specialist examination (identification of decompen-
sated CT with articular syndrome, evaluation of impai-
red joint function);

® general examination of blood and urine;

® immunological explorations: C-Reactive protein (CRP),
Antistreptolysine O (ASO), circulating immune comple-
xes (CIC);

® smear bacteriological analysis of superficial throat / ton-
sils to determine flora and antibiotic susceptibility;

e typing of antigens HLA class I (HLA-A and HLA B) using
standard antisera;

® instrumental investigations: ECG, Doppler EcoCG, skele-
tal scintigraphy, renal ultrasound.

Blood count and erythrocyte sedimentation rate were de-
termined by hematology analyzer PCE-210 (AGD Biomedicals,
Mumbai, India). General urine analysis was performed accor-
ding to standard method. C-reactive protein (CRP), rheumato-
id factor and circulating immune complexes (CIC) were asses-
sed by semi-quantitative and qualitative agglutination method
for the detection of CRP in human serum. ASO was determined
by standard consecutive dilution method.

Tonsil surface cultures were taken with sterile pads from
both tonsils and placed in sterile tubes. After tonsillectomy
specimens were sent for histopathological routine investiga-
tion.

Identification of the antigenic configuration of HLA class
I (HLA-A and HLA-B) was performed by standard two-step
microlymphocytotoxicity technique proposed in 1973, and
amended in 1988 by Terasaki. There have been used microti-
ter wells plates that contained 180 standard antisera for HLA
class I (HLA-A and HLA-B). The main test is based on the fact
that the anti-sera HLA react with the corresponding lympho-
cyte antigens. By adding the complement, it modifies the lym-
phocyte cell membrane so that eosin can penetrate into cells,
changing their color (positive reaction).

Skeletal scintigraphy examination was performed in whole
body mode, by injecting the radiopharmaceutical resource of
Technetium (Tc) 99m (the usual dose - 600.0 MBq dose of ra-
diation - 60.0 mSv) in gamma-camera ,,Diacam-Siemens”.

The patients in the conservative treatment received local
and systemic treatment.

Local treatment consisted of:

® removal of infected crypts from palatine tonsils by wa-

shing with antiseptic solutions (sol. NaCl 0.9%, sol. Dio-
xidin 1% ground, Chlorhexidine 0.2%);

e sprinkling lining tonsils with antiseptic solutions (Lugol,

lIodinol);

® Jocal application of aerosols (Streptocid, Benzidamine);

® physio-procedures (ultrasound projection on the ton-

sils - 10-15 meetings, ultraviolet exposure - 10-15 me-
etings).

Systemic treatment consisted of:

® antibiotics according to antibiogram results;

® administration of antihistamines: Diphenhydramine,
Promethazine, Cloropiramine, Mebhidroline;



e fizioproceduri (ultrasunet pe proiectia amigdalelor pala-
tine - 10-15 sedinte, expunerea la raze ultraviolete - 10-
15 sedinte).

Tratamentul sistemic a constat in:

¢ antibioterapie, conform rezultatelor antibiogramei;

® administrare de antihistaminice: Difenhidramina, Prome-
tazing, Cloropinaming, Mebhidroling;

® administrare de imunostimulatoare: Imupret, Timolin,
Timogen, Tactivin, Ribomunil, Bronhomunal, Prodigio-
zan, IRS-19, Levamizol, Imudon;

® vitaminoterapie.

Tratamentul chirurgical a constat In urmatoarele: ambele
amigdale palatine au fost Indepartate prin metoda anseila rece,
prin decolarea totald, capsulard, a amigdalei si sectionarea pe-
diculului amigdalian inferior cu ajutorul ansei. Metoda consta
din 4 timpi operatori: tractiunea amigdalei spre linia mediana,
deschiderea lojii amigdaliene prin incizia mucoasei stalpului
anterior, introducerea ansei si sectionarea hilului amigdalian,
verificarea lojii amigdaliene si hemostaza mecanica.

Procesarea datelor primare a fost efectuata cu ajutorul
programului SPSS, versiunea 21.0 pentru Windows (SPSS Inc.,
Chicago, IL, 2012) la calculatorul personal prin proceduri sta-
tistice descriptive si inferentiale. Statistic semnificative am
considerat diferentele, cand valoarea bilaterala a fost p<0,05.

Rezultate
Loturile de studiu erau similare in functie de repartizarea
pe sexe si varsta (Tabelul 1).

Tabelul 1. Caracterizarea generala a loturilor de studiu.

Parametru Lot ,trata- Lot ,trata- p
ment ment chirur-
conservativ’  gical”

(n=50) (n=51)

Repartizare pe sexe, n (%)

Barbati 8 (16,0%) 17 (33,3%) >0,05*

Varsta, medie (ani + ds) 30,9+1,8 28,1+1,5 >0,05*%

Note: Test statistic efectuat: '~ testul exact Fisher; *- t-Student.

Caracterizarea loturilor de studiu, conform parametrilor
clinici si paraclinici, este prezentata in Tabelul 2.

Tabelul 2. Caracterizarea loturilor de studiu conform parametrilor
clinici si paraclinici.
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® administration of immuno-stimulatory: Imupret, Timo-
nil, Timogen, Tactivin, Ribomunyl, Bronhomunal, Prodi-
giozan, IRS-19, Levamisole, Imudon;

® vitamin therapy.

The surgical treatment consisted of the following: both pa-
latine tonsils were removed by cold loop method, with total,
capsular takeoff of amygdala and severing the inferior ton-
sillar pedicle using a loop. The method consists of 4-stroke
operators: traction of the amygdala to the midline incision,
tonsil lodge opening through mucosal incision of the anterior
column, introduction of loop and cutting the tonsillar hilum,
checking the tonsil lodge and mechanical hemostasis.

Primary data processing was performed using SPSS pro-
gram, version 21.0 for Windows (SPSS Inc., Chicago, IL, 2012)
at the personal computer through descriptive and inferential
statistical procedures. I considered statistically significant the
differences when the bilateral value was p<0.05.

Results

Study groups were similar across age and the sex ratio
(Tablel).

Table 1. General characterization of study groups.

Parameter Group "conserva-  Group "surgi- p
tive treatment” cal treatment”
(n=50) (n=51)
Distribution by sex,
n (%) 8 (16.0%) 17 (33.3%) >0.05"
Men
Age, average (years  30.9+1.8 28.1+1.5 >0.05*

+sd)

Note: Performed statistical tests: - Fisher exact test; *- t-Student.

Characterization of study groups according to clinical and
laboratory parameters is shown in Table 2.

Table 2. Characterization of study groups according to clinical and
laboratory parameters.

Parametru Lot ,tratament Lot ,tratament P
conservativ” chirurgical”
(n=50) (n=51)
Intensitatea durerii articu- 53,5 62,5 >0,05
lare, puncte SVA#
Recidive de angind, % 33 0 NA
Diametrul telesistolic al 31,8 34,0 >0,05
ventricolului stdng, mm
ASLO*, IU/mL 275,1 346,6 >0,05
PCRS, mg/dL 6,95 16,5 >0,05

Note: *~ scor vizual-analogic (0-100 puncte); ‘- testare statistica neapli-
cabild; *- antistreptolizina O; - proteina C-reactiva. Test statistic efectuat:
t-Student.

Parameter Group Group p
"conservative “surgical
treatment” treatment”

(n=50) (n=51)

Joint pain intensity, points VAS* ~ 53.5 62,5 >0.05

Recurrent angina, % 33 0 NA

End-diastolic diameter of left 31.8 34.0 >0.05

ventricular, mm

ASLO%, 1U/mL 275.1 346.6 >0.05

PCRS$, mg/dL 6.95 16.5 >0.05

Note: *~ visual analogue score (0-100 points); - statistical testing is
not applicable; *- antistreptolysine O; §- C-reactive protein. Performed
statistical test: t-Student.
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Afectarea monoarticulara la debutul bolii a fost releva-
ta statistic semnificativ mai frecvent la pacientii din lotul de
tratament conservativ, comparativ cu pacientii din lotul de
tratament chirurgical - 24 [54,0%] si, respectiv, 16 [31,4%],
p<0,05), iar afectarea oligoarticulara - statistic semnificativ
mai frecvent la pacientii din lotul de tratament chirurgical (30
[58,8%]) vs. (17 [34,0%], p<0,05.

in ambele loturi de studiu, dupa tratament, a fost relevata
o reducere semnificativa a frecventei acuzelor; totusi, la vizita
atreia, rata disconfortului/durerilor in gat si rata durerilor ar-
ticulare erau statistic semnificativ mai mici in lotul pacientilor
cu tratament chirurgical (Tabelul 3).

Tabelul 3. Caracterizarea loturilor de studiu la vizita initiala, peste
6 luni si peste 12 luni dupa tratament.

Parametru Lot ,trata- Lot ,trata- p
ment con- ment
servativ’  chirurgical”

(n=50) (n=51)

Acuze (durere/disconfort in gat) la
evaluarea initiala, % 38 47 >0.05

Acuze (durere/disconfortin gat) la 27 31 >0.05
evaluarea peste 6 luni,%

Acuze (durere/disconfort in gat) 44 18 >0.05
peste 12 luni,%

Dureri articulare la evaluarea 50 51 >0.05
initiald, %

Dureri articulare peste 6 luni, % 41 45 >0.05
Dureri articulare peste 12 luni, % 44 36 >0.05

Nota: Test statistic efectuat: testul exact Fisher.

Concomitent cu tendinta de reducere in dinamica a valo-
rilor medii ale ASLO si PCR s-a redus statistic semnificativ la
pacientii din lotul de tratament conservativ. in lotul pacientilor
cu tratament chirurgical, valorile medii ale indicatorilor imu-
nologici (ASLO, PCR) au relevat o reducere statistic semnifica-
tiva la vizita a treia, comparativ cu vizita initiala si cu vizita a
doua (Tabelul 4).

Tabelul 4. Evolutia parametrilor biochimici la pacientii din
loturile de studiu.

Parametru Lot ,trata- Lot ,trata- p
ment conser-  ment chirur-
vativ’ (n=50)  gical” (n=51)
ASLO* la evaluarea initiala, 275,1 346,6 >0.05
IU/mL
ASLO peste 6 luni, [lU/mL 220,0 282,3 >0.05
ASLO peste 12 luni, [U/mL  213,9 212,6 >0.05
PCRS la evaluarea initiala, 6,95 16,5 >0.05
mg/dL
PCR peste 6 luni, mg/dL 2,8 12,9 >0.05
PCR peste 12 luni, mg/dL 3,6 4,4 >0.05

Notd: *- antistreptolizina O; $- proteina C-reactiva. Test statistic efec-
tuat: t-Student.
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Mono articular impairment at the disease onset was reve-
aled statistically significantly more frequently in patients in
the conservative treatment group compared with patients in
the surgical group - 24 [54.0%] and respectively, 16 [31.4%],
p<0.05) and impaired oligo articular - statistically signifi-
cantly more frequently in patients in the surgical treatment
group (30 [58.8%]) vs. (17 [34.0%], p<0.05.

In both study groups, after treatment, it has been revealed
a significant reduction in the frequency of complaints; howe-
ver, at the third visit, the rate of discomfort / pain in the neck
and joint pain rates were statistically significantly lower in the
group of patients with surgical treatment (Table 3).

Table 3. Characterization of study groups at baseline, 6 months
and 12 months after treatment.

Parameter Group "con-  Group p
servative "surgical
treatment”  treatment”

(n=50) (n=51)

Complaints (pain / discomfort in

the throat) at initial evaluation, % 38 47 >0.05

Complaints (pain / discomfort in 27 31 >0.05

the throat) in the evaluation in 6

months, %

Causes (pain / discomfort in the 44 18 >0.05

throat) in 12 months, %

Joint pain at initial assessment, % 50 51 >0.05

Joint pain in 6 months, % 41 45 >0.05

Joint pain in 12 months, % 44 36 >0.05

Note: Performed statistical test: Fisher exact test.

Simultaneously with the dynamic trend of reduction in ave-
rage values of ASLO, and CRP was statistically significantly re-
duced in patients in the conservative treatment group. In the
group of patients with surgical treatment, mean immunological
indicators (ASLO, PCR) revealed a statistically significant re-
duction from the third visit, compared to baseline and the se-
cond visit (Table 4).

Table 4. Evolution of biochemical parameters of patients in the
study groups.

Parameters Group "con- Group "surgi- p
servative cal treat-
treatment” ment” (n=51)
(n=50)
ASLO* at initial assesment, 275.1 346.6 >0.05
IU/mL
ASLO in 6 months, IU/mL 220.0 282.3 >0.05
ASLO in 12 months, IU/mL 2139 212.6 >0.05
PCRS at initial assesment, 6.95 16.5 >0.05
mg/dL
PCR in 6 months, mg/dL 2.8 12.9 >0.05
PCR in 12 months, mg/dL 3.6 4.4 >0.05

Note: *- antistreptolysine O; $- C-reactive protein. Performed statistical
test: t-Student.



Analiza bacteriologica a frotiului faringian a constatat o
tendinta similara in ambele loturi de studiu: reducerea depista-
rii Streptococcus pyogenes, Streptococcus pneumoniae si Strepto-
coccus viridans si, totodat3d, cresterea depistarii Staphylococcus
aureus la vizita a doua si la vizita a treia, comparativ cu vizita
initiald, insa aceste tendinte nu au atins certitudine statistica.

La pacientii cu amigdalite cronice si sindrom articular
din lotul cu tratament chirurgical, cel mai frecvent, au fost
diagnosticati urmatorii antigeni de histocompatibilitate din
clasa A si din clasa B (Tabelul 5).

Tabelul 5. Frecventa depistdrii alelelor complexului HLA-A si
HLA-B in lotul pacientilor tratati chirurgical.
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The bacteriological analysis of pharyngeal smear found a
similar trend in both study groups: reduced detection of Strep-
tococcus pyogenes, Streptococcus pneumoniae and Streptococcus
viridans, and also increased detection of Staphylococcus aureus
at the second and third visit compared to baseline, but these
trends did not reach statistical certainty.

In the group of patients with surgical treatment of chro-
nic tonsillitis with articular syndrome, the most common
HLA antigens were diagnosed following Class A and Class B
(Table 5).

Table 5. Detection frequency of complex alleles HLA-A and HLA-
B in the group of patients treated surgically.

Alele HLA Frecventa depistarii
HLA-A2 44,6%
HLA-A28 41,6%
HLA-A24 23,8%
HLA-AX 20,0%
HLA-B44 17,8%
HLA-B35 31L,7%
HLA-B18 12,9%
HLA-BY 149 %

Alleles HLA Detection frequency
HLA-A2 44.6%
HLA-A28 41.6%
HLA-A24 23.8%
HLA-AX 20.0%
HLA-B44 17.8%
HLA-B35 31.7%
HLA-B18 12.9%
HLA-BY 14.9%

In lotul pacientilor cu tratament conservativ al amig-
dalitei cronice si sindrom articular, cel mai frecvent au fost
diagnosticati urmatorii antigeni HLA din clasa A si din clasa B
(Tabelul 6).

Tabelul 6. Frecventa depistarii alelelor complexului HLA-A si HLA-
B in lotul pacientilor tratati conservativ.

In the group of patients with conservative treatment of
chronic tonsillitis with articular syndrome, the most common
HLA antigens were diagnosed following Class A and Class B
(Table 6).

Table 6. Detection frequency of complex alleles HLA-A and HLA-B
in the group of patients treated conservatively.

Alele HLA Frecventa depistarii Alleles HLA Detection frequency
HLA-A2 48,0% HLA-A2 48.0%
HLA-A28 44,0% HLA-A28 44.0%
HLA-A1 20,0% HLA-A1 20.0%
HLA-AX 20,0% HLA-AX 20.0%
HLA-B44 24,0% HLA-B44 24.0%
HLA-B35 22,0% HLA-B35 22.0%
HLA-B31 20,0% HLA-B31 20.0%
HLA-B18 16,0% HLA-B18 16.0%
HLA-BY 16,0% HLA-BY 16.0%
Discutii Discussion

Exista numeroase metode de tratament a AC, conservativ
(local, general, profilactic) si chirurgical (amigdalectomia),
ins3, In majoritatea cazurilor, nu se atinge efectul dorit [1, 2].
In plus, la etapa actuald, medicii demonstreazi o prudenti ex-

There are proposed various methods of treatment of CT:
conservative treatment (local, general, prophylactic) and sur-
gery (tonsillectomy), but in most cases the desired effect is not
achieved [1, 2]. In addition, at this stage doctors demonstrate
an explained prudence regarding tonsillectomy, especially in
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plicabila vis-a-vis de amigdalectomie, mai ales la copii, cand
functia fiziologica a acestor organe limfoide este maximala [5].

Eficienta redusa a masurilor de tratament este conditiona-
td, Intr-o anumita masurd, de subaprecierea rolului imunoge-
netic al aspectului etiopatogenic al AC. In ultimele decenii, au
fost obtinute rezultate evidente in studierea corelatiei dintre
AC si antigenii CMH - HLA [14, 15].

Diagnosticul de AC uneori este dificil de stabilit, deoare-
ce atat debutul, cat si evolutia bolii nu prezinta semne clinice
specifice. Cele mai frecvente manifestari clinice ale AC sunt hi-
pertrofia amigdaliana obstructiva si/sau AR. Simptomele AC
(senzatii dureroase si discrete in gat, odinofagia nepronunta-
ta, disfagia, tuse uscata, halena, disconfort faringian, senzatie
de corp strdin si jend in gat, arsura si uscaciune in gat, subfe-
brilitate, dureri ale nodulilor limfatici submandibulari, dureri
in articulatii) se intalnesc si in alte afectiuni (faringite, laringi-
te, esofagite, gastrite, sinuzite etc.) [3, 4].

Mai multi cercetatori au incercat sa stabileasca predis-
pozitia genetica si raspunsurile imunitare de protectie pentru
artrita reactiva poststreptococica (ARPS) si febra reumatica
acuta (FRA) [6, 7].

Validarea asociatiilor HLA, observate in diferite populatii
ale lumii, poate contribui la dezvoltarea unei strategii rentabi-
le de prevenire primara a acestor leziuni [9]. A fost constatata
o eterogenitate in ceea ce priveste alelele HLA de clasa I si II
de susceptibilitate si/sau de protectie in diverse studii, din di-
ferite regiuni geografice si diferite grupuri etnice, desi au fost
raportate si asociatii cu anumite antigene [8, 10].

Mai multi cercetdtori au incercat sa stabileasca predis-
pozitia genetica si raspunsurile imunitare de protectie pentru
ARPS si FRA [12, 13]. Discrepantele privind frecventa antige-
nelor HLA de clasa I si HLA de clasa II la pacientii cu FRA si
ACR 1n diferite studii sunt, probabil, legate de diferentele geo-
grafice sau rasiale in populatii, paternele variate de reactivita-
te la alo-antiser, diversele tulpini de SGA implicate in dezvolta-
rea FRA/ACR 1in diferite tari [15].

Din aceste considerente, genotiparea HLA a unei persoane
este complicatd si ramane un obiectiv indepartat. Cercetari su-
plimentare, consacrate studierii rolului sistemului HLA in apa-
ritia, diagnosticul, evolutia si tratamentul AC sunt necesare a
fi efectuate in viitor.

Concluzii

Pentru optimizarea diagnosticului clinic si a prognosticului
amigdalitei cronice cu sindrom articular, se recomanda apreci-
erea atat a variantei clinice a bolii, cat si analiza imunogenetica
a patologiei (tipizarea HLA). Diferente statistic semnificative
intre loturile de tratament conservativ si lotul de tratament chi-
rurgical al amigdalitei cronice cu sindrom articular s-au con-
statat doar pentru HLA-B31 si HLA-B45, care au predominat in
grupul cu tratament conservativ.
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children, when the physiological function of these lymphoid
organs is maximal [5].

The low efficiency of treatment measures is conditioned, to
some extent, by underestimating the immunogenetics role of
the Etiopathogenic appearance of CT. In recent decades there
were obtained obvious results in studying the correlation be-
tween CT and MHC - HLA antigens [14, 15].

It is extremelly difficult to establish the CT diagnosis beca-
use both the onset and progression of the disease do not show
specific clinical signs. The most common clinical manifesta-
tions of CT are obstructive tonsillar hypertrophy and / or AR.
CT symptoms (painful and discrete sensations in the throat,
light sore throat, dysphagia, dry cough, bad breath, uncomfor-
table feeling in the throat, foreign body sensation and discom-
fort in the throat, burning and dryness in the throat, low gra-
de fever, pain in the submandibular lymph nodes, pain in the
joints) are met in other conditions too (pharyngitis, laryngitis,
esophagitis, gastritis, sinusitis etc.) [3, 4].

More researchers have tried to determine the genetic sus-
ceptibility and protective immune responses to post-strep-
tococcal reactive arthritis (PSRA) and acute rheumatic fever
(ARF) [6, 7].

Validation of HLA associations, observed in various po-
pulations of the world, can contribute to the development of
cost-effective primary prevention strategies of these lesions
[9]. It was observed a heterogeneity in terms of HLA class I
and II alleles of susceptibility and / or of protection in diffe-
rent studies in several geographical regions and ethnic groups,
although associations with specific antigens have been repor-
ted [8, 10].

Several researchers have tried to determine the genetic
susceptibility and protective immune responses to PSRA and
ARF. The discrepancies in the frequency of HLA class [ and
HLA class II antigens at patients with ARF and reactive chro-
nic tonsillitis (RCT), in different studies, are probably related
to geographical or racial differences of population, the varied
reactivity patterns aloantiser, various strains of SGA involved
in the development of ARF/RCT in different countries [15].

Therefore, HLA genotyping of a person is complicated and
it remains a distant goal. Further research devoted to studying
the role of HLA system in the development, diagnosis, evoluti-
on and treatment of CT are required to be made in the future.

Conclusions

To optimize the clinical diagnosis and the prognosis of
chronic tonsillitis with articular syndrome is recommended
assessing both clinical variant of the disease and immunoge-
netics analysis of the pathology (HLA typing). Statistically sig-
nificant differences between the conservative treatment gro-
up and the surgical treatment group of chronic tonsillitis with
articular syndrome were found for HLA-B31 and HLA-B45
only, which prevailed in the conservative treatment group.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Actualmente, In medicina parodontald, algoritmul diagnos-
ticului parodontitei cronice generalizate este insuficient stu-
diat. Pentru optimizarea diagnosticului parodontitei cronice
generalizate si monitorizdrii pacientilor, este de perspectiva
evidentierea semnelor clinice ale parodontitei cronice gene-
ralizate in asociere cu evaluarea indentatiei si grosimii mem-
branei Schneider.

Ipoteza de cercetare

Ipoteza noastra presupune ca monitorizarea in dinamica a
parametrilor cantitativi ale membranei Schneider in corelatie
cu manifestarile clinice ale parodontitei cronice generalizate
si gradul de indentatie, pot conduce la optimizarea diagnos-
ticului complex al pacientilor cu parodontita cronica genera-
lizata.

Noutatea adusa literaturii stiintifice din domeniu

In cadrul studiului prospectiv, in premieri s-au evidentiat
unele particularitati ale corelatiilor dintre gravitatea paro-
dontitei cronice generalizate cu gradul de indentatie uni- si
bilaterala si cu dinamica modificarilor cantitative a membra-
nei Schneider.

Rezumat

Introducere. Pentru optimizarea procesului diagnostic
la pacientii cu parodontita cronica generalizata, se studiaza
implicarea tesuturilor si structurilor adiacente parodontiului
in realizarea si mentinerea procesului patologic. In acest as-
pect, un interes deosebit prezinta studierea interrelatiilor
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What is not known, about the topic

Currently, the diagnostic algorithm for chronic generalized
periodontitis is insufficiently studied in periodontal medici-
ne. In order to optimize the diagnosis of chronic generalized
periodontitis and monitoring the patients, it is promising to
highlight the clinical signs of chronic generalized periodonti-
tis in conjunction with the evaluation of the indentation de-
gree and the thickness of the Schneiderian membrane.

Research hypothesis

Our hypothesis assumes that monitoring of the quantita-
tive parameters of the Schneiderian membrane, correlates
with the clinical manifestations of chronic generalized peri-
odontitis and with the degree of indentation, that can lead to
the optimization of the complex diagnosis of patients with
chronic generalized periodontitis.

Article’s added novelty on the scientific topic

In this prospective study, for the first time, there were re-
vealed the peculiarities of the correlations between the seve-
rity of chronic generalized periodontitis with unilateral and
bilateral indentation and with the quantitative changes of
the Schneiderian membrane.

Abstract

Introduction. In order to optimize the diagnostic process
for patients with chronic generalized periodontitis, there are
studied the involvement of tissues and structures, adjacent to
the periodontium, in the initiating and maintaining the peri-
odontal disease process. In this regard, of special interest is



dintre semnele parodontitei cronice generalizate, gradul de
indentatie si grosimea membranei Schneider.

Material si metode. A fost realizat un studiu prospectiv,
pe serie de cazuri (48 de pacienti, ambele sexe, varsta intre
18 si 65 de ani). Pacientii au fost examinati clinic si paraclinic
(tomografia computerizata cu fascicul conic)

Rezultate. La pacientii cu parodontita cronica generali-
zata grava, in 78,6% cazuri, este prezenta sinuzita preclinica,
confirmata prin ingrosarea membranei Schneider mai mult
de 2 mm. Frecventa de indentatie este aproximativ egala la
pacientii cu parodontita cronica generalizata usoara (55%),
medie (57,1%) si grava (64,3%); odata cu cresterea frecventei
indentatiei bilaterale creste si gravitatea parodontitei cro-
nice generalizate. Premolarul II, molarii II si Il au dinamica
de crestere a gradului de indentatie in paralel cu cresterea
gravitdtii parodontitei; gradul de indentatie a molarului I nu
se deosebeste statistic semnificativ in dependenta de gravita-
tea parodontitei cronice generalizate. Gradul de indentatie in
sinusul maxilar a radacinilor dentare coreleaza cu grosimea
membranei Schneider - valori maximale (RXy=0,891, p<0,001)
pentru molarul II si minimale (ny=0,179, p>0,05) pentru pre-
molarul II. La pacientii cu parodontita cronica generalizata,
durata maladiei are corelatii mai puternice cu procesul infla-
mator (ny=0,58, p<0,001), comparativ cu varsta pacientilor
(R,,=0,31,p<0,001).

Concluzii. La pacientii cu parodontita cronica generali-
zatd, durata maladiei are corelatii mai puternice cu procesul
inflamator, comparativ cu varsta pacientilor. Frecventa de
indentatie este aproximativ egala la pacientii cu parodonti-
td cronica generalizatd usoard, medie si grava. Gravitatea
parodontitei cronice generalizate se asociaza cu anumite
particularitati a gradului de indentatie a premolarul II, mo-
larii [, IT si I1I. La pacientii cu parodontita cronica generaliza-
ta grava, in 78,6% cazuri, este prezenta sinuzita preclinica,
confirmata prin Ingrosarea membranei Schneider. Gradul de
indentatie In sinusul maxilar a radacinilor dentare corelea-
zd cu grosimea membranei Schneider. Monitorizarea in di-
namica a parametrilor cantitativi ale membranei Schneider
in corelatie cu manifestarile clinice ale parodontitei cronice
generalizate si gradul de indentatie, conduce la optimizarea
diagnosticului complex al pacientilor cu parodontita cronica
generalizata.

Cuvinte cheie: parodontita cronica generalizatd, diagnos-
tic, membrana Schneider, indentatie, sinuzita preclinica.

Introducere

Conform datelor publicate de Organizatia Mondiald a
Sanatatii, parodontita cronica generalizata in diferite tari
in curs de dezvoltare se manifesta dupa varsta de 35 ani in
65-98%, iar la varsta de 15-19 ani - in 55% [1]. S-a stabilit
ca parodontita cronica generalizatd se manifesta mai frec-
vent si mai pronuntat la persoane dupa varsta de 50 ani [2].
Diagnosticul parodontitei cronice generalizate se bazeaza pe
analiza manifestarilor clinice, datelor bacteriologice, modifi-
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the studying of the interrelations between signs of chronic
generalized periodontitis, the degree of indentation and the
thickness of the Schneiderian membrane.

Material and methods. There has been conducted a pro-
spective study, on case series. There were enrolled 48 patients
(both genders, aged between 18-65 years, mean age 39.5
years). Patients were examined clinically paraclinically (cone
beam computer tomography).

Results. In patients with severe chronic generalized peri-
odontitis, in 78.6% of cases, preclinical sinusitis is present,
which is confirmed by a thickening of the Schneiderian mem-
brane more than 2 mm. The indentation frequency is approxi-
mately equal for all the patients with mild (55%), moderate
(57.1%) or severe (64.3%) chronic generalized periodontitis;
with the increase of the bilateral indentation frequency, the se-
verity of periodontitis also increases. The 2" premolar, the 2™
and 3™ molar show trends of increase for the indentation de-
gree at the same rate with the increase of periodontitis sever-
ity; the indentation degree of the first molar doesn’t present any
statistically significantly differences, depending on the severity
of chronic generalized periodontitis. The indentation degree of
dental roots in the maxillary sinus correlates with the thickness
of the Schneiderian membrane - maximal values were seen for
the 2" molar (R =0.891, p<0.001) and minimal ones for the 2"
premolar (ny=0.179, p>0.05). In patients with chronic gener-
alized periodontitis, the disease duration has stronger corre-
lation with the inflammatory process (ny=0.58, p<0.001), in
comparison to patient’s age (ny=0.3 1, p<0.001).

Conclusions. In patients with chronic generalized peri-
odontitis, the duration of disease has stronger correlation
with the inflammatory process, in comparison to the patient’s
age. Indentation frequency is approximately equal in patients
with mild, moderate or severe chronic generalized periodon-
titis. The severity of chronic generalized periodontitis is as-
sociated with certain peculiarities of the indentation degree
of the 2" premolar, 1** molar, 2™ molar and 3™ molar. In pa-
tients with severe chronic generalized periodontitis in 78.6%
of cases, preclinical sinusitis is present, this being confirmed
by the thickening of the Schneiderian membrane. The indenta-
tion degree of dental roots in the maxillary sinus, correlated
with the Schneiderian membrane thickness. Monitoring the
dynamics of the quantitative parameters of the Schneiderian
membrane based on the clinical manifestations of chronic
generalized periodontitis and the degree of indentation, leads
to the optimization of the complex diagnosis of patients with
chronic generalized periodontitis.

Keywords: chronic generalized periodontitis, diagnosis,
Schneiderian membrane, indentation, preclinical sinusitis.

Introduction

According to the data published by the World Health Orga-
nization, chronic generalized periodontitis in various develop-
ing countries, occurs after the age of 35 in 65-98% of cases,
and at age 15-19 years - 55% of cases [1]. It has been estab-
lished that chronic generalized periodontitis occurs more fre-
quently and more pronounced in people after the age of 50 [2].



Chronic generalized periodontitis and the Schneiderian membrane

carile radiologice, cu anumite criterii bine definite. Dupa cum
se cunoaste, datorita simptomatologiei minime, dintre care un
loc deosebit are lipsa durerii, parodontita este deseori igno-
rata de pacienti si fiind netratata poate progresa pana la pa-
rodontita ireversibild, cu pierderea dintilor. Chiar in statele
fnalt dezvoltate, aceasta problema este actuala - in SUA, apro-
ximativ 35% dintre adulti prezinta cel putin un situs afectat
cu pierderea atasamentului parodontal [3]. Pe de alta parte,
examinarea vizuala a radiografiilor, realizate consecutiv, poate
releva schimbari in tesutul osos, doar dupa ce are loc resorbtia
a 30-50% din continutul mineral osos [4]. Deci, problema di-
agnosticului precoce include atat atitudinea pacientului, cat
si diagnosticul clinic-radiologic profesional. In acest context,
continua cercetarile In aspectul elaborarii metodelor de dia-
gnostic precoce ale manifestarilor parodontitei. in ultimii ani
se studiaza particularitatile cantitative ale membranei Schnei-
der, Tnsa pana in prezent nu sunt elaborate criteriile diagnos-
tice In dependentd de gravitatea parodontitei si alti factori [5,
6]. Actualitatea acestei probleme are un aspect interdiscipli-
nar, deoarece ingrosarea membranei Schneider este o reactie
la diferite procese inflamatorii in organism si in special, in
context regiunea oromaxilofaciala.

Ipoteza de cercetare

Monitorizarea in dinamicd a parametrilor cantitativi ale
membranei Schneider in corelatie cu manifestarile clinice ale
parodontitei cronice generalizate si gradul de indentatie, poate
conduce la optimizarea diagnosticului complex al pacientilor
cu parodontita cronica generalizata.

Scopul studiului

Optimizarea diagnosticului parodontitei cronice generali-
zate In baza evidentierii corelatiilor indicilor gravitatii paro-
dontitei si gradului de indentatie cu indicii cantitativi (grosi-
mea) membranei Schneider.

Material si metode

Designul studiului si populatia studiatd

A fost realizat un studiu prospectiv, pe serie de cazuri. Au
fost respectate urmatoarele criterii de includere a pacientilor
(ambele sexe, varsta cuprinsa intre 18 si 65 de ani, varsta me-
die 39,5 de ani): prezenta parodontitei cronice generalizate;
acordul scris al pacientului. Cercetarile au fost realizate pe du-
rata a 6 luni, in cadrul Catedrei Stomatologie Terapeutica, IP
Universitatea de Medicina si Farmacie ,Nicolae Testemitanu”
si in cadrul clinicii stomatologice ,Fala Dental”. Criterii de ex-
cludere: afectiunile acute, acutizarea maladiilor cronice ale
diferitor organe si sisteme, aritmiile cardiace, hipertensiunea
arteriald, diabetul, obezitatea, traumele oromaxilofaciale se-
vere in anamneza; prezenta in anamneza a diferitor afectiuni
cardiace; alcoolism, narcomanie, toxicomanie; graviditate;
prezenta chisturilor si altor formatiuni in sinusurile maxilare,
prezenta lichidului in sinusurile maxilare, sinuzita seroasa sau
purulenta; utilizarea de lunga durata a remediilor farmacolo-
gice; afectiuni psihice si neurologice; alte afectiuni stomatolo-
gice severe in afara de cele indicate In criteriul de includere;
pacienti necooperanti. Conform criteriilor mentionate, au fost
inrolati 48 de pacienti.
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The diagnosis of chronic generalized periodontitis is based on
analysis of clinical manifestations, the bacteriological data,
and radiological changes, based on certain defined criteria. As
it is known, due to minimal symptomatology, of which a spe-
cial role takes the lack of pain, periodontitis is often ignored by
patients and when left untreated, it may progress to irrevers-
ible periodontitis, followed by tooth loss. Even in highly devel-
oped countries, this problem can be found - in the US, about
35% of adults have at least one affected site with periodontal
attachment loss [3]. On the other hand, visual inspection of
the subsequently performed X-rays, can reveal changes in the
bone tissue only after 30-50% of the bone mineral content is
lost due to resorption [4]. So the problem of early diagnosis
is linked to both the attitude taken by patients, as well as to
the professional clinical and radiological diagnosis. In this as-
pect, there are still being investigated and developed methods
for early diagnosis of periodontitis. In recent years there are
being studied the peculiarities of quantitative changes of the
Schneiderian membrane, but so far there aren’t developed any
diagnostic criteria based on the severity of periodontitis, as
well as other factors [5, 6]. There is an interdisciplinary as-
pect to this problem is due to the fact that the thickening of
the Schneiderian membrane is a response to various inflam-
matory processes in the body, especially in the oro-maxillo-
facial region.

Research hypothesis

Monitoring the quantitative parameters of the Schneide-
rian membrane correlated with the clinical manifestations of
chronic generalized periodontitis and the degree of indenta-
tion can lead to optimization of complex diagnosis of patients
with chronic generalized periodontitis.

The purpose of the study

Improving the diagnosis process for chronic generalized
periodontitis, based on highlighting the correlations between
the indices of periodontitis severity, the indentation degree
and the quantitative indices of the Schneiderian membrane
(thickness).

Material and methods

Study design and studied population

There was conducted a prospective study, on cases series.
There were observed the following inclusion criteria for pa-
tients (both genders, aged between 18-65 years, mean age
39.5 years), with chronic generalized periodontitis, written
consent of the patient. The research has been conducting on a
period of 6 months at the Department of Therapeutic stoma-
tology, PI State University of Medicine and Pharmacy “Nicolae
Testemitanu” and at the dental clinic “Fala Dental”. Exclusion
criteria: acute illnesses, acute exacerbation of chronic diseases
of various organs and systems, cardiac arrhythmias, hyperten-
sion, diabetes, obesity, history of severe oro-maxillo-facial
trauma; various cardiac diseases in anamnesis; alcoholism,
drug addiction; pregnancy; the presence of cysts and other
pathological structures in the sinuses, presence of liquid in
the maxillary sinuses, serous or purulent sinusitis; long-term
use of pharmacological remedies; psychiatric and neurologi-
cal disorders; other severe dental problems other than those



Metode de investigatie

Examenul clinic al pacientilor s-a efectuat conform sche-
mei traditionale: anamneza, examenul clinic exobucal si endo-
bucal, dupa care urma cel paraclinic.

In cadrul diagnosticului diferential al variantelor de paro-
dontitd cronica generalizata, s-a utilizat clasificarea clinica a
afectiunilor parodontale (dupa T. Lemetkaia, 1998) [7].

Analiza literaturii privind importanta de diagnostic a di-
feritor indici care caracterizeaza gradul de afectare al paro-
dontiului a evidentiat o serie de indici care, conform investi-
gatiilor speciale, au o sensibilitate nu mai mica de 95% si o
specificitate mai mare de 75% [8]. Acestor cerinte corespun-
deau indicii ce reflectau starea igienei cavitatii orale (OHI-S),
gradul de manifestare al procesului inflamator (PMA), gradul
de sangerare (PBI), mobilitatea dentara (MD) si indicele paro-
dontal (IP) care includeau elemente de inflamatie, mobilitate
dentara si adancimea pungii parodontale. Indicii nominalizati
au fost determinati la toti pacientii inclusi in studiu.

In cadrul studiului, s-a utilizat tomografia computerizati cu
fascicul conic (CBCT - cone beam computer tomography, tomo-
graf GXCB-500™, Gendex Dental Systems, SUA). Determinarea
grosimii membranei Schneider s-a realizat in baza sectionarii
tomografiilor obtinute, prin intermediul instrumentarului din
software-ul specializat VixWin Platinum (Gendex Dental Syste-
ms, SUA) si iCat Vision (Imaging Sciences International, SUA),
fiind selectate valorile maxime, pentru analiza statistica ulte-
rioard. Masuratorile s-au efectuat conform metodei elaborate
de Janner et al. [6].

Analiza statistica

Datele primare au fost prelucrate matematico-statistic,
computerizat, prin intermediul Microsoft Excel, Epilnfo si sof-
tware-ului Statistical Package for Social Sciences (SPSS) for
Windows versiunea 20, cu calcularea ratelor, proportiilor si
erorilor standard, pentru valorile relative si valorile medii.
Valoarea p<0,05 a fost acceptata in calitate de nivel statistic
semnificativ al diferentelor dintre loturile comparate (test
Mann-Whitney-Wilcoxon). Pentru determinarea corelatiilor,
conform obiectivelor propuse, am determinat coeficientii de
corelare dupa Pearson (variabilele cantitative cu o distributie
normald) sau Spearman (variabile cantitative fara distributie
normala).

Rezultate

Traditional, diagnosticul parodontitei cronice generalizate
se realizeaza prin metode clinice bine determinate, cu cuan-
tificarea a diverse semne si simptome (Indicele Parodontal,
OHI-S, Indicele Mobilitatii Dentare etc.). Aprecierea fieca-
rui simptom si tabloului clinic general, da posibilitatea de a
evidentia gravitatea parodontitei.

Dupa cum se vede din Figura 1, procesele inflamatorii sunt
mai exprimate odatd cu avansarea in varsta a pacientului si
durata perioadei de boal3, insda durata maladiei are corelatii
mai puternice cu procesul inflamator, ceea ce confirma faptul
ca gravitatea inflamatiei este asociata cu cronicizarea proce-
sului. Particularitati se evidentiaza si In corelatia hemoragiei
gingivale cu indicii de varsta si durata bolii. Analiza corelatiilor
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indicated in the inclusion criteria; uncooperative patients. Ac-
cording to the afore-mentioned criteria, a number of 48 pa-
tients were enrolled in the study.

Methods of investigation

Clinical examination of patients was carried out according
to the traditional scheme: history taking, clinical examination
and paraclinical exam.

For the differential diagnosis of chronic generalized peri-
odontitis we have used the clinical classification of periodon-
tal diseases (after T. Lemetkaia, 1998) [7].

A literature review on the diagnostic importance of vari-
ous indices that define the severity of periodontal disease has
highlighted a number of indices, which according to some spe-
cial investigations, have a sensitivity not less than 95% and
a specificity greater than 75% [8]. These requirements have
been met by the simplified oral hygiene index (OHI-S), the
Papillary-Marginal-Attached index (PMA), the papilla bleed-
ing index (PBI), the tooth mobility index (DM) and the peri-
odontal index (IP), which included elements of inflammation,
tooth mobility and periodontal pocket depth. These indices
were assessed for all patients included in the study.

There was used the cone beam computed tomography
(CBCT, GXCB-500™, Gendex Dental Systems, USA). Measuring
of the thickness of the Schneiderian membrane was conducted
on sections obtained via CBCT, with the aid of specialized soft-
ware VixWin Platinum (Gendex Dental Systems, USA) and iCat
Vision (Imaging Sciences International, USA), where we have
selected maximum values for the latter statistical analysis.
The measurements were carried out according to the method,
developed by Janner et al. [6].

Statistical analysis

The raw data was processed mathematically and statis-
tically via Microsoft Excel, Epilnfo and Statistical Package
for Social Sciences (SPSS) for Windows version 20, with the
calculation of rates, proportions and standard errors for the
relative values and average values. The p<0.05 value was ac-
cepted as of statistical significance for differences between the
compared groups (Mann-Whitney-Wilcoxon test). In order to
determine the correlations, we have used the Pearson correla-
tion coefficients (quantitative variables with a normal distri-
bution) or the Spearman correlation coefficients (quantitative
variables without normal distribution).

Results

Traditionally, the diagnosis of chronic generalized peri-
odontitis was established on well-defined clinical methods,
by quantifying the various signs and symptoms (Periodontal
Index, OHI-S, Dental Mobility Index etc.). Assessment of each
symptom and of the general clinical picture gives the opportu-
nity to establish the severity of periodontitis.

As it is shown in Figure 1, the inflammatory processes
are more expressed with an increase in patient’s age and in
the duration of the disease; but the disease duration has the
strongest correlation with the inflammatory process, which
confirms that the severity of inflammation is associated with
the chronicization of the pathological process. There were
highlighted some peculiarities in the correlation between the
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Fig. 1 Corelatiile (ny) manifestarilor clinice ale parodontitei cronice
generalizate cu varsta pacientilor si durata maladiei.

varstei pacientului si duratei bolii cu procesele de destructie a
suportului dento-parodontal a evidentiat faptul c3, atat varsta
pacientului, cat si durata maladiei coreleaza in masura aproxi-
mativ egald cu gradul proceselor destructive. Acest fapt are o
importanta deosebita in cazurile cand la o persoand avansata
in varsta persista parodontita cronica generalizata.

Reiesind din experienta proprie propunem largirea viziu-
nii referitor la diagnosticul si monitorizarea parodontitei
cronice generalizate. In procesul diagnosticului se va atrage
o atentie deosebitda modificarilor cantitative ale membranei
Schneider, care conform datelor obtinute de noi au anumite
particularitati la pacientii cu parodontita cronica generalizata,
in special asociate cu gradul de severitate a maladiei.

Membrana sinuzala (Schneider) este o structura anatomi-
ca cu legaturi morfo-functionale puternice cu structurile den-
to-parodontale. A fost demonstrata capacitatea membranei
Schneider de a participa la procesele de mineralizare a matri-
cei extracelulare, prin secretia de fosfataza alcalina, osteopro-
teind morfogenetica-2, osteopontind, osteonecting, osteocal-
cind etc [5]. Potentialul osteogen al membranei Schneider nu
poate fi ignorat, in special la pacientii cu parodontita cronica
generalizata, la care pot avea loc fenomene osteodestructive
localizate in vecinatatea membranei sinuzale.

Tabelul 1. Frecventa de manifestare a variantelor de grosime a mem-
branei Schneider la pacientii cu parodontita cronica generalizata in
dependentd de gravitatea maladiei.

Parodontita cronica generalizat3,

Grosimea membranei  &ravitatea maladiei

Schneider Usoara Medie Grava
(n=20) (n=14) (n=14)
<0,8 mm 25,0% 7,1% 7,1%
0,81-2,0 mm 35,0% 21,4% 14,3%
>2 mm 40,0% 71,4%*** 78,6%***

Nota: diferente statistic semnificative in comparatie cu indicii normali:
*% _ p<0,001.

Dupa cum se vede in Tabelul 1, in toate cazurile parodonti-
tei cronice generalizate (usoard, medie, grava) predomina
variantele cu grosimea membranei Schneider mai mare de
valorile normale (>0,8 mm). O grosime a membranei sinuza-
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Fig. 1 Correlations (ny) between the clinical manifestations of
chronic generalized periodontitis, the age of patients and the dura-
tion of the disease.

gingival bleeding and the indices related to the age of patients
and duration of the disease. The analysis of the correlation
between the age of patients and the disease duration, with
the destructive processes in the periodontal support showed
that both patient age and the disease duration correlate on a
roughly equal degree with the destructive processes. This is
particularly important in cases where the chronic generalized
periodontitis is persistent, such as in the elderly.

Based on our own experience, we propose to extend the
vision on the diagnosis and monitoring of chronic generalized
periodontitis. During the diagnostic process there should be
drawn a special attention to the quantitative changes in the
Schneiderian membrane according to our data have certain
peculiarities in patients with chronic generalized periodonti-
tis, especially in association with the severity of the disease.

The sinus membrane (Schneiderian membrane) is an ana-
tomical structure with strong morpho-functional ties with the
periodontal and dental structures. Schneiderian membrane
has a proven ability to participate in the extracellular matrix
mineralization processes by secreting alkaline phosphatase,
morphogenetic osteoprotein-2, osteopontin, osteonectin, os-
teocalcin etc [5]. The Schneiderian membrane has an osteo-
genic potential that can not be ignored, especially in patients
with chronic generalized periodontitis, when the osteo-de-
structive phenomena can be located in the vicinity of the sinus
membrane.

Table 1. Manifestation frequency for various degrees of Schneiderian
membrane thickness in patients with chronic generalized periodon-
titis, depending on the severity of disease.

Chronic generalized periodontitis,
disease severity

Thickness of the Sch-

neiderian membrane  Mild Moderate Severe
(n=20) (n=14) (n=14)

<0.8 mm 25.0% 7.1% 7.1%

0.81-2.0 mm 35.0% 21.4% 14.3%

>2 mm 40.0% 71.4%*** 78.6%***

Note: statistically significant changes in comparison to the normal values
of the indices: *** - p<0.001.

As it is shown in Table 1, in all cases of chronic general-
ized periodontitis (mild, moderate, severe) there is a pre-
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Fig. 2 Parodontita cronica generalizata cu diferit grad de ingrosare a membranei Schneider
(pacientul A - 1,8 mm; pacientul B - 4,4 mm).

Fig. 2 Chronic generalized periodontitis with various degrees of Schneiderian membrane thickness
(patient A - 1.8 mm; patient B - 4.4 mm).

le, cuprinsa intre 0,81 si 2 mm (Figura 2, pacientul A. 37 ani),
se intdlneste mai rar in comparatie cu o valoare de 22 mm a
grosimii membranei Schneider (Figura 3). Pacientii cu forma
grava a parodontitei cronice generalizate, In 78,6% cazuri, au
membrana Schneider mai groasa de 2 mm (Figura 2, pacientul
B., 59 ani), ceea ce conform lui Janner et al, denota prezenta
sinuzitei preclinice [6].

De notat, ca in studiu, nu au fost inclusi pacienti cu sem-
ne clinice manifeste ale sinuzitei seroase sau purulente, fara
lichid 1n cavitatea sinuzalad. De asemenea, au fost excluse per-
soanele cu formatiuni patologice sau chisturi cu localizare si-
nuzala.

Au fost observate doua tendinte contradictorii, care se
manifestau odata cu cresterea gravitatii parodontitei cronice
generalizate: prima - micsorarea progresiva a cazurilor cu
grosimea membranei Schneider de pana la 2 mm si a doua -
cresterea frecventei de cazuri cu grosimea mai mare de 2 mm.
Aceste rezultate convingator demonstreaza ca o data cu agra-
varea procesului parodontal, sporeste esential numarul de
cazuri cu sinuzite preclinice - in parodontita grava in 78,6%
cazuri, membrana Schneider este mai groasa de 2 mm, Insa

dominance of variants with a thickness of the Schneiderian
membrane greater than normal values (>0.8 mm). A sinus
membrane thickness between 0.81 and 2 mm (Figure 2, the
patient A. 37 years old), occurs less frequently in comparison
with a membrane thickness of 22 mm (Figure 3). Patients with
severe form of chronic generalized periodontitis, in 78.6% of
cases, have a Schneiderian membrane thickness of 2 mm (Fi-
gure 2, the patient B., 59 years old), which according to Janner
et al,, corresponds to the presence of preclinical sinusitis [6].

It should be noted that in the study there were not included
patients with clinical signs of serous or purulent sinusitis, or
with liquid present in the sinus cavity. Also there were exclud-
ed those with pathologic structures or cysts, localized in the
macxillary sinus.

Two contradictory tendencies have been observed, which
are revealed at the same time with the increase in the sever-
ity of chronic generalized periodontitis: first - the progressive
reduction of cases with a Schneiderian membrane thickness
of up to 2 mm and the second - an increase in the frequency of
cases with a Schneiderian membrane thickness greater than 2

Fig. 3 Parodontita cronica generalizata asociata cu diferit grad de ingrosare a membranei Schneider
(grosimea medie a membranei la pacientul A. - 4,62 mm; pacientul B. - 2,24 mm).

Fig. 3 Chronic generalized periodontitis associated with various degrees of thickening of the Schneiderian membrane
(average membrane thickness for the patient A. - 4.62 mm; patient B. - 2.24 mm).



Chronic generalized periodontitis and the Schneiderian membrane

fara manifestari clinice evidente ale sinuzitei (dureri, edem,
eliminari etc.). Care este importanta acestui fenomen? Pe de
0 parte, se poate presupune ca reactia membranei Schneider
prin ingrosarea ei are un caracter de aparare prin crearea unei
bariere 1n calea infectiei si toxinelor parodontale. Pe de alta
parte, posibil ingrosarea membranei poate reflecta multiplica-
rea celulelor osteogene cu actiunea lor sanogena asupra foca-
rului parodontal.

A fost studiata frecventa cazurilor de proeminare (1. engl.
indentation - indentatie) 1n sinusul maxilar a radacinilor den-
tare din numarul total de premolari secunzi si molari superiori
prezenti la pacienti. Se poate constata ca, cresterea gravitatii
parodontitei cronice generalizate sporeste odata cu cresterea
frecventei indentatiei. Aceste rezultate denotd ca procesul in-
flamator parodontal prin ascensiune atinge membrana Sch-
neider, siin cazurile in care este mai mare suprafata de contact
cu cavitatea sinusului, apar conditii favorabile pentru afecta-
rea membranei sinuzale. Din punct de vedere practic, in ca-
zurile cand exista o indentatie, este importantd determinarea
gradului de proeminare a radacinilor dentare in sinus. Gradul
de proeminare se determina in milimetri la nivelul interfetei
dintre os si membrana Schneider [6].

Frecventa de manifestare a indentatiei este aproximativ
egala 1n grupurile de pacienti cu parodontita cronica gene-
ralizata usoara (55%), medie (57,1%) si grava (64,3%), cu
tendinta de sporire a frecventei la pacienti cu parodontita cro-
nica generalizatd grava.

Prezinta interes compararea frecventei indentatiilor in
dependentad de prezenta lor unilaterala (un singur sinus) si
bilaterald (concomitent in ambele sinusuri). S-a observat ca
odata cu cresterea indentatiei bilaterale, gravitatea parodonti-
tei creste. Concomitent, s-a observat si micsorarea frecventei
indentatiei unilaterale de la 20% pana la 14,3%.

Se poate constata ca existd o legatura stransa intre
indentatia bilaterala si predispozitia persoanei citre afectarea
parodontiului. De notat ca indentatia creeaza unele conditii
nefavorabile pentru drenarea lichidului sinuzal si favorabile
pentru acumularea exsudatului in nisele formate. Totodata,
indentatia mareste considerabil suprafata de contact a radaci-
nii dentare cu membrana Schneider. Un factor important este
si micsorarea distantei dintre structurile dento-parodontale
si cavitatea sinusului maxilar, ceea ce creeaza conditii mai fa-
vorabile pentru patrunderea bidirectionala (cavitatea bucala-
dinti-sinus) a infectiei si toxinelor.

Analiza realizatd a evidentiat ca la bolnavii cu parodonti-
ta cronica generalizata, indiferent de gravitatea procesului
patologic, se constata valoarea proeminarii egald in mediu cu
2,34+0,46 mm (48 de pacienti din toate grupurile). Prezinta
un interes mare din punct de vedere practic, gradul de proe-
minare 1n sinus a fiecarui dinte din zona studiata (Tabelul 2).

Se observa anumite particularitati intre cresterea gravitatii
parodontitei cronice generalizate si sporirea valorilor inden-
tatiei. Premolarul II, molarul II si IIl au dinamica de majorare
a gradului de indentatie 1n paralel cu cresterea gravitatii pa-
rodontitei, pe cand gradul de indentatie al molarului I nu se
deosebeste statistic semnificativ in functie de gravitatea paro-
dontitei cronice generalizate (p>0,05).
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mm. These results demonstrate convincingly that with a wors-
ening of the periodontal process, there is an essential increase
in the number of cases of preclinical sinusitis - in 78.6% cases
of severe periodontitis, the Schneiderian membrane is thicker
than 2 mm, but without obvious clinical manifestations of si-
nusitis (pain, swelling, secretions etc.). What is the importance
of this phenomenon? On one hand, it can be assumed that the
reaction of the Schneiderian membrane through thickening
has a defensive character by creating a barrier to the periodon-
tal infection and periodontal toxins. On the other hand, it may
reflect the possible multiplication of osteogenic cells, which
will have a sanogenic effect on the periodontal foci.

We have studied the frequency of cases of indentation in
the maxillary sinus of dental roots of all superior premolars
and molars that were present. It may be noted that the in-
creasing severity of chronic generalized periodontitis is fol-
lowed by an increasing frequency of indentation. These re-
sults show that the inflammatory periodontal process reaches
the Schneiderian membrane, and in the case when there is a
greater contact surface with the sinus cavity, there are favor-
able conditions for damaging the Schneiderian membrane.
From a practical standpoint, in cases where there is an inden-
tation, it is important to determine the degree of dental roots
indentation in the maxillary sinus. The indentation degree is
determined in millimeters at the interface between the bone
and the Schneiderian membrane [6].

The frequency of manifestation of indentation is approxi-
mately equal in the patients groups with mild (55%), medium
(57.1%) and severe (64.3%) chronic generalized periodonti-
tis, with a trend of increased frequency in patients with severe
periodontitis.

Of a great interest is the comparison of the indentation
frequency, depending on its location - unilateral (one sinus)
and bilateral (simultaneously in both sinuses). It has been ob-
served that with an increase in bilateral indentation the seve-
rity of periodontitis also increases. At the same time, there
was observed a reduction in the frequency of unilateral inden-
tation from 20% to 14.3%.

It can be observed that there is a close link between bilat-
eral indentation and a predisposition to periodontal disease.
It should be noted that indentation creates some unfavorable
conditions for sinus fluid drainage with a subsequent accu-
mulation in the sinus cavity. At the same time, indentation
significantly increases the contact surface of the dental roots
with the Schneiderian membrane. An important factor is the
reduction of the distance between the periodontal structures
and the maxillary sinus cavity, which creates more favorable
conditions for the bidirectional entrance (mouth-teeth-sinus)
of infection and toxins.

Our analysis showed that in patients with chronic general-
ized periodontitis, regardless of the severity of the disease pro-
cess, there is on average an indentation degree of 2.34+0.46
mm (48 patients from all the studied groups). Of a great inter-
est from a practical standpoint, is the degree of indentation for
each tooth from the studied area (Table 2).



Tabelul 2. Gradul de proeminare (indentatie) in sinusul maxilar al
raddcinilor dentare la pacienti cu parodontita cronica generalizata In
dependentd de gravitatea procesului patologic.

Indentatia, mm / Gravitatea parodontitei cronice

Dintii curidi-  generalizate
ciniindentate  Usoars Medie Grava
(n=20) (n=14) (n=14)
Premolarul II 1,59+0,21 2,60+0,23** 3,10+0,70*
Molarul I 1,94+0,51 2,81+0,50 2,39+0,63
Molarul II 1,45%0,22 2,97+0,46** 3,47+0,90**
Molarul III 0,81+0,12 1,53+0,13***  3,40+0,94**
Media 1,45+0,27 2,48+0,33* 3,09+0,79*

Parodontita cronicd generalizatd si membrana Schneider

Table 2. The indentation degree of dental roots in the maxillary sinus
in patients with chronic generalized periodontitis, depending on the
severity of the disease.

Indentation, mm / chronic generalized
Teeth with indented ~ Periodontitis severity

roots Mild Moderate Severe
(n=20) (n=14) (n=14)

2" premolar 1.59+0.21  2.60+0.23** 3.10+0.70*

1% molar 1.94+0.51 2.81+0.50 2.39+0.63

2" molar 1.45+0.22 2.97+0.46** 3.47+0.90**

3" molar 0.81+0.12 1.53+0.13***  3.40£0.94**

Mean 1.45+0.27  2.48+0.33* 3.09+0.79*

Notd: diferente statistic semnificative in comparatie cu valorile din grupa
parodontitei de grad usor: * - p<0,05; ** - p<0,01; *** - p<0,001.

in Tabelul 2. sunt redate rezultatele analizei statistice, care
reflecta tendintele cantitative referitor la gradul indentatiei
si gravitatea parodontitei. Se observa, ca cele mai mari valori
ale indentatiei le are molarul II (3,47+0,9 mm). ins3, la unii
pacienti, erau prezente cele mai diverse asocieri ale gradu-
lui de indentatie, a grosimii membranei sinuzale si gravitatii
parodontitei. In Figura 4., sunt redate exemple de sectiuni a
tomografiei computerizate a pacientilor cu parodontita croni-
ca generalizata de grad mediuy, la care se atesta intr-un caz o
indentatie pronuntata de 5,26 mm (pacienta S., 43 ani), in alt
caz (pacientul V., 28 ani) indentatia este aproape de 2 ori mai
mica (2,8 mm), ambele fiind asociate cu grosimea membranei
Schneider in limitele normei (0,4 mm).

Pentru a raspunde la intrebarea referitor la relatiile dintre
gradul de indentatie si grosimea membranei Schneider am re-

Note: statistically significant changes in comparison with the values from
the group with mild periodontitis: * - p<0.05; ** - p<0.01; *** - p<0.001.

It can be noticed that certain peculiarities between the
increase in the severity of chronic generalized periodontitis
and the increase of the indentation degree. The 2" premolar,
2" and third molar have an increase trend for the indentation
degree, at the same rate with the increase in the severity of
chronic generalized periodontitis, while the indentation de-
gree for the 1% molar didn’t show any statistically significant
differences, depending on the severity of chronic generalized
periodontitis (p>0.05).

In Table 2 there are shown the results of the statistical anal-
ysis, which reflects the quantitative trends regarding the inden-
tation degree and periodontitis severity. It has been observed
that the highest indentation degree is specific are for the 2
molar (3.47+£0.9 mm). However, some patients have presented
various associations between the level of indentation, the si-
nus membrane thickness and the severity of periodontitis. In

Fig. 4 Sectiune CBCT la pacienta S., 43 ani (A) si pacientul V,, 28 ani (B) cu parodontita cronica generalizatd
de grad mediu si diferit grad de indentatie.
Fig. 4 CBCT sections of patient S., 43 years old (A) and of patient V,, 28 years old (B) with chronic generalized
periodontitis of moderate severity and with various degrees of indentation.
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alizat analiza corelatiilor dintre indicii corespunzatori (Tabe-
lul 3).

Tabelul 3. Analiza corelatiei gradului de indentatie In sinusul maxi-
lar cu grosimea membranei Schneider la pacienti cu parodontita cro-
nica generalizatd In dependenta de gravitatea procesului patologic.

R indentatie, mm - grosimea membranei Schnei-
der, mm / gravitatea parodontitei cronice generali-
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Figure 4, there are shown some examples of CBCT sections in
patients with chronic generalized periodontitis of moderate
severity, where there is a pronounced indentation of 5.26 mm
(patient S., 43 years old), in another case (patient V., 28 years
old) the indentation degree is close to two times smaller (2.8
mm), both cases are associated with a thickness of the Sch-
neiderian membrane in the normal range of values (0.4 mm).

In order to answer the question regarding the relations be-
tween the thickness of the Schneiderian membrane and the
indentation degree, we have conducted an analysis of the cor-
relations between the qualifying indices (Table 3).

Table 3. Analysis of the correlation between the indentation degree
and the thickness of the Schneiderian membrane in patients with
chronic generalized periodontitis, depending on the severity of the
disease.

Dinti cu
radacini zate
indentate Usoara Medie Grava

(n=20) (n=14) (n=14)
Premolarul I 0,244,p>0,05  0,179,p>0,05 0,192, p>0,05
Molarul I 0,563, p<0,05 0,585, p<0,01 0,768, p<0,001
Molarul Il 0,650, p<0,05 0,829, p<0,01 0,891, p<0,001
Molarul Il 0,411,p<0,05  0,620,p<0,01 0,739, p<0,001

Valoarea R, pentru premolarul II este statistic neconclu-
denta in grupurile studiate. Aceste date denota ca influenta
indentatiei premolarului II asupra manifestarilor preclinice
ale sinuzitei (grosimea membranei Schneider) este minimala.
Un alt tablou se prezintd pentru indentatia molarilor - odata
cu cresterea gravitatii parodontitei are loc sporirea valorilor
corelatiei dintre gradul indentatiei si grosimea membranei.
Deci dintii studiati au un aport diferit in procesele de modi-
ficare cantitativa a membranei Schneider si in aparitia mani-
festarilor preclinice sinuzale: gradul de indentatie in sinusul
maxilar al radacinilor dentare coreleaza cu grosimea mem-
branei Schneider - valori maximale (ny=0,891, p<0,001),
pentru molarul II si minimale (ny=0,179, p>0,05) pentru
premolarul II.

Dupa cum se vede din Tabelul 4, exista o diferenta impor-
tanta referitor la asocierea gradului de indentatie si influenta
acestuia asupra membranei Schneider in functie de gravitatea
parodontitei cronice generalizate.

Tabelul 4. Analiza comparativa a rezultatelor statistic concludente
referitor la relatiile gravitatii parodontitei cronice generalizate cu
gradul de indentatie si grosimea membranei Schneider.

Rezultate statistic concludente
Dinti cu radacini . ) ) .
Indentatie/Gravi- Indentatie/Grosimea

indentate
tatea parodontitei membranei Schneider
Premolarul I1 + -
Molarul I - +
Molarul IT si III + +

Notd: (+) - rezultate statistic concludente; (-) - rezultate neconclu-
dente.

Se pot evidentia trei grupuri de dinti cu diferite combinatii
ale efectelor sus numite: prima include premolarii II, care au

ny: indentation, mm - Schneiderian membrane

thickness, mm / chronic generalized periodontitis
Teeth with in-  geyerity

dented roots

Mild Moderate Severe

(n=20) (n=14) (n=14)
2" premolar  0.244, p>0.05 0.179,p>0.05  0.192, p>0.05
1t molar 0.563, p<0.05 0.585,p<0.01  0.768, p<0.001
2" molar 0.650, p<0.05 0.829,p<0.01  0.891, p<0.001
3 molar 0.411,p<0.05  0.620,p<0.01  0.739, p<0.001

The R, value for the 2" premolar is statistically incon-
clusive in the studied groups. This data shows that the influ-
ence of the indentation of the 2™ premolar on the preclinical
manifestations of sinusitis (Schneider membrane thickness)
is minimal. On the contrary, another picture can be observed
in regard to the indentation degree of the molars - with an
increase in the periodontitis severity there occurs an increase
in the correlation values correlation between the degree of in-
dentation and the thickness of the Schneiderian membrane.
So the studied teeth show a various influence on the processes
of quantitative modification of the Schneiderian membrane,
as well as on occurrence of preclinical events in the maxillary
sinus: the degree of indentation in the maxillary sinus of the
dental roots correlates with the thickness of the Schneideri-
an membrane - maximum values are seen for the 2" molar

Table 4. Comparative analysis of the statistically significant results
regarding the relations between the severity of periodontitis, the in-
dentation degree and the thickness of the Schneiderian membrane.

o Statistically significant results
Teeth with in-

dented roots Indentation/Peri-

odontitis severity

Indentation/Schneiderian
membrane thickness

2" premolar + -
1t molar - +
2™ and 3" molar + +

Note: (+) - statistically conclusive results; (-) - statistically inconclusive
results.



conexiuni statistic concludente cu gravitatea parodontitei
si statistic neconcludente privind interrelatia indentatie-
grosimea membranei Schneider; a doua include molarii I,
care au relatii inversate fata de cele ale premolarilor II; a treia
include molarii II si IIl, care au asocieri statistic concludente
in aspectul influentei indentatiei atat asupra membranei Sch-
neider, cat si asupra gravitatii procesului parodontal.

Discutii

Aceste rezultate au o importantd teoretica si aplicativa,
deoarece pot servi ca suport suplimentar in diagnosticul pa-
rodontitelor cronice generalizate cu evidentierea gradului de
raspandire ascendenta a procesului inflamator/toxic spre si-
nusul maxilar, cu afectarea membranei Schneider. Consideram
ca diagnosticul parodontitei cronice generalizate, trebuie sa
includd, In mod obligatoriu, evidentierea modificarilor canti-
tative ale membranei Schneider.

Extractia dintilor indentati are o influenta considerabila
asupra proceselor de pneumatizare a maxilarului, factor im-
portant in interventiile chirurgicale de elevare a planseului si-
nuzal (. engl. sinus-lifting). Cauzele aparitiei pneumatizarii nu
sunt pe deplin studiate. Acest proces este influentat de: eredi-
tate [9], presiunea atmosferica asupra mucoasei nazale [10],
configuratia structurilor craniului facial, densitatea osoasa,
hormonii de crestere [11], presiunea intrasinusalad a aerului
[10] si interventiile chirurgicale realizate in sinus [12]. Asupra
gradului si vitezei procesului de pneumatizare a maxilarului
superior, dupa pierderea dintilor, poate influenta proeminarea
radacinilor dentare in sinusul maxilar superior. La extragerea
dintelui, inevitabil are loc lezarea osului, astfel credndu-se
conditii favorabile expansiunii sinusului catre alveola dentara
libera [13].

Investigatiile de perspectiva in acest aspect vor contribui la
optimizarea tratamentului individualizat al pacientilor cu pa-
rodontita cronica generalizata In baza indicilor parodontali, in
asociere cu gradul de indentatie si indicii cantitativi ai mem-
branei Schneider.

Concluzii

1) La pacientii cu parodontita cronica generalizata, durata
maladiei are corelatii mai puternice cu procesul infla-
mator, decat cu varsta pacientilor.

2) Frecventa de indentatie este aproximativ egald la
pacientii cu parodontita cronica generalizatd usoara,
medie si grava. Gravitatea parodontitei cronice genera-
lizate se asociaza cu anumite particularitati a gradului
de indentatie a premolarul II, molarii I, IT si II1.

3) La pacientii cu parodontita cronica generalizatd grava,
in 78,6% cazuri, este prezenta sinuzita preclinica, con-
firmatd prin Ingrosarea membranei Schneider. Gradul
de indentatie In sinusul maxilar a radacinilor dentare
coreleaza cu grosimea membranei Schneider.

4) Monitorizarea In dinamica a parametrilor cantitativi ale
membranei Schneider in functie de manifestarile cli-
nice ale parodontitei cronice generalizate si gradul de

Parodontita cronicd generalizatd si membrana Schneider

(ny=0.891, p<0.001) and minimal ones are observed for the
2" premolar (rxy=0.179, p>0.05).

As it is shown in the Table 4. there is a significant differ-
ence in regard to the association of the indentation degree and
its influence on the Schneiderian membrane depending on the
severity of chronic generalized periodontitis.

There can be highlighted three groups of teeth with vari-
ous combinations of the above-mentioned effects: the first
group consists of the 2™ premolar, that has statistically con-
clusive connections with the periodontitis severity and statis-
tically inconclusive results in regard to the inter-relationship
between indentation degree and Schneiderian membrane
thickness; the 2™ group comprises the 15t molars, that have re-
lationships inversed from those of 2" premolars; the 3™ group
consists of 2" and 3™ molars that have statistically significant
associations in regard to the influence of the indentation both
on the Schneiderian membrane, as well as on the severity of
the periodontal disease.

Discussion

These results have important theoretical and practical
implications, due to the fact that it can serve as an additional
support in the diagnosis of chronic generalized periodontitis,
by highlighting the degree of upward spread of the inflamma-
tory/toxic process into the maxillary sinus, with an impact on
the Schneiderian membrane. We consider that the diagnosis
of chronic generalized periodontitis should necessarily in-
clude determination of any quantitative changes in the Sch-
neiderian membrane.

Extraction of the indented teeth has a considerable influ-
ence on the pneumatization processes of the maxilla, which
is an important factor in sinus lifting surgery. The causes of
pneumatization are insufficiently studied. This process may
be influenced by: hereditary factors [9], air pressure on the
nasal mucosa [10] configuration of facial bone structures,
bone density, growth hormones [11], the intra-sinus air pres-
sure [10] and surgeries performed in the sinus [12]. The de-
gree and speed of the pneumatization process of the maxilla
after tooth loss, may influence the indentation degree of den-
tal roots in the maxillary sinus. After tooth extraction, a bone
damage inevitably occurs, thus creating favorable conditions
for expansion of the sinus into the free dental socket [13].

Future investigations into this aspect, will contribute to
the optimization of individualized treatment for patients with
chronic generalized periodontitis based on the periodontal
indices, in association with the indentation degree and the
quantitative indices of the Schneiderian membrane.

Conclusions

1) In patients with chronic generalized periodontitis, the
duration of disease has stronger correlation with the in-
flammatory process, in comparison to the patient’s age.

2) Indentation frequency is approximately equal in pati-
ents with mild, moderate or severe chronic generali-
zed periodontitis. The severity of chronic generalized
periodontitis is associated with certain peculiarities of
the indentation degree of the 2" premolar, 1*t molar, 2™
molar and 3" molar.
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indentatie, conduce la optimizarea diagnosticului com-
plex al pacientilor cu parodontita cronica generalizata.
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Rezumat

Pentru prima datd, securitatea farmaceutica din Republica
Moldova este abordati sistemic, multidimensional. in articol
se prezintda un concept de sistem al securitatii farmaceutice
din Republica Moldova: scop, clasificare, niveluri, intrari, con-
tinut, iesiri. S-au argumentat directiile principale de asigurare
a securitatii farmaceutice a Republicii Moldova. In baza aces-
tui concept, ulterior, se va realiza o cercetare in patru etape, cu
aplicarea principiilor abordarii sistemice, referitoare la secu-
ritatea farmaceutica a statului.

Cuvinte cheie: farmacie, securitate farmaceutica, asigura-
rea securitatii farmaceutice, abordare sistemica.

Introducere

Conform specificatiei Dictionarului explicativ al limbii ro-
mane (DEX), notiunea de securitate semnifica ,faptul de a fi la
addpost de orice pericol; sentiment de incredere si de liniste pe
care il ddm cuiva, absenta oricdrui pericol” [2]. Din acest punct
de vedere, notiunea de securitate farmaceutica ar semnifica
crearea situatiei in care ar fi exclus orice pericol, care ar veni
din partea sistemului farmaceutic sau a activitatii farmaceuti-
ce, In amenintarea sanatatii publice.

In aspect istoric, notiunea de securitate farmaceutica (SF),
a aparut odata cu inceputul dezvoltarii extensive a industriei
farmaceutice mondiale, conditionate nu doar de intentii orien-
tate spre beneficii pentru sanatatea omenirii, ci si de intentii
de a obtine cat mai mult profit in rezultatul acestei ,afaceri
profitabile”.

Actualmente, notiunea de SF se foloseste pentru semnifi-
carea diferitor probleme ce necesita a fi solutionate in diverse
tari:
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Summary

For the first time pharmaceutical security is subject to
examination by the position multidimensional systemic ap-
proach. It developed the concept of pharmaceutical safety
system: order, classification levels, entrances, content outputs.
They argued the main directions of pharmaceutical safety as-
surance of Moldova. Pharmaceutical state security research
will be done in 4 stages with the principles of the systemic ap-
proach.
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Introduction

According to the Dictionary of the Romanian Language
specification (DEX), concept of security means “the fact of be-
ing sheltered from all danger; sense of confidence and tranquil-
ity that we give someone, the absence of danger” [2]. From this
point of view, the concept of pharmaceutical security (PhS)
would mean creating a situation in which it ruled out any dan-
ger that could come from pharmaceutical or seemed pharma-
ceutical public health threat.

From historical aspects the notion of PhS occurs with early
development of stormy pharmaceutical industry worldwide
conditioned not only by intentions oriented health benefits to
mankind but also by the intention to get as much profit as a
result of this “profitable business”.

Currently, the concept of PhS is used for signifying different
issues that need to be solved in various countries:

® preventing the placing on the pharmaceutical market of

counterfeit medicines, counterfeit inconsistent quality;
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® preintampinarea plasarii pe piata farmaceutica a medi-
camentelor falsificate, contrafacute, de calitate neconfor-
ma;

® asigurarea inofensivitatii medicamentelor prin fortifica-
rea cercetarilor clinice si a farmacovigilentei;

® asigurarea pastrarii conforme a medicamentelor in ca-
drul intreprinderilor farmaceutice;

® minimizarea dependentei tarii de importul medicamen-
telor din alte tari in baza dezvoltarii industriei farmaceu-
tice nationale si altele.

Una dintre definitiile SF, folosite des in mediul farmaceutic,
specifica - ,totalitatea mdsurilor orientate spre depistarea si
prevenirea amenintdrilor potentiale pentru sandtatea popula-
tiei, conditionate de accesibilitatea, calitatea neconformd, fal-
sificarea medicamentelor precum si de utilizarea lor incorectd
sauy/si in scopuri frauduloase” [9]. In unele cazuri, notiunea de
SF se aplica la nivelul intreprinderilor farmaceutice, care fisi
desfasoara activitatea economica in domeniul fabricarii sau/
si distributiei medicamentelor.

Marile corporatii farmaceutice, abordand problema SF, se
orienteazd, in primul rand, la asigurarea securitatii productiei
lor in procesul de transportare pe intregul lant de distributie,
precum si la aplicarea de masuri durabile care ar exclude con-
trafacerea produselor [12].

Dr. conf. in economie A. E. Erasova (2012), considera ca
asigurarea ,securitdtii medicamentoase” este o problema de
importantda majora a oricarui stat [3]. Rezolvarea acestei pro-
bleme presupune crearea conditiilor pentru cresterea econo-
mica, satisfacerea necesitatilor populatiei, formarea rezerve-
lor de stat a materialelor si marfurilor, care includ in sine si o
anumita grupa de medicamente. Dupa parerea autoarei: ,se-
curitatea medicamentoasa” semnifica asigurarea populatiei in
orice moment cu toata nomenclatura de medicamente necesa-
re pentru ocrotirea sanatatii si a unei vieti active [3].

0 abordare ampla a componentelor notiunii de securitate
farmaceutica se regaseste in Rezolutia Asambleii Parlamenta-
re a Consiliului Europei din 29 septembrie 2015 ,Sdndtatea
publica si interesele industriei farmaceutice: cum sd garan-
tdm primatul intereselor sdndtqtii publice?” [8]. In particular,
aceasta rezolutie are ca scop optimizarea interactiunii dintre
industria farmaceutica si actorii din sectorul sanatatii, res-
pectarea normelor etice in activitatea de cercetare-dezvoltare
privind elaborarea de noi medicamente, aplicarea de pedepse
disuasive pentru practicele ilegale, desfasurate de companiile
farmaceutice, cautarea de alternative pentru modelul inovatii-
lor farmaceutice, bazat pe patente, excluderea barierelor arti-
ficiale in promovarea genericelor, sporirea eforturilor privind
asigurarea transparentei etc.

n Republica Moldova, unele aspecte privind asigurarea se-
curitatii farmaceutice, au inceput sa fie abordate la nivel de
tara abia in anul 2015.

La 25 februarie 2015, Comisia Parlamentara Protectie So-
ciald, Sanatate si Familie a Parlamentului Republicii Moldova a
cerut Guvernului sa modifice cadrul normativ in vigoare pen-
tru a asigura la un nivel mai nalt securitatea farmaceutica a
statului si evitarea, pe viitor, a crizelor pe piata medicamentu-
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® ensuring the safety of drugs by strengthening clinical re-
search and pharmacovigilance;

® ensuring consistent retention of drugs within pharmace-
utical companies.

One of the definitions PhS often used in pharmaceutical en-
vironment specific - “all measures aimed at detecting and pre-
venting potential threats to public health, subject to availability,
quality non-compliant, the counterfeiting of medicines and their
use improper and/or fraudulent purposes” [9]. In some cases
the concept of PhS is applied to the pharmaceutical compa-
nies that develop their economic activities in the manufacture
and/or distribution of drugs.

Large corporations pharmaceutical tackling PhS, is fo-
cused primarily on ensuring security in the transportation of
their production on the entire supply chain and on the imple-
mentation of sustainable measures that would exclude coun-
terfeiting [12].

The economist A. E. Erasova (2012), believes that ensuring
“drug safety” is a major concern of any state [3]. Solving this
problem involves creating conditions for economic growth,
meeting the needs of the population, formation of state re-
serves of materials and goods, including itself and a certain
group of medicines. According to the author, “drug safety”
means ensuring to the ppulation at any time throughout the
nomenclature of products needed for health care and an ac-
tive life [3].

A broad approach to security concept, pharmaceutical
components can be found in the Council of Europe Parliamen-
tary Resolution of 29 September 2015, “Public health and the
interests of the pharmaceutical industry: how to guarantee the
primacy of public health interests?” [8]. In particular, this res-
olution aims at optimizing the interaction between industry
and stakeholders in the health sector, compliance with ethical
standards in research and development on the development
of new medicines from penalties deterrent to illegal practices
carried out by pharmaceutical companies looking for alter-
native model pharmaceutical innovations based on patents,
excluding artificial barriers to the promotion of generics in-
creased efforts on ensuring transparency etc.

In Moldova, some aspects of pharmaceutical security be-
gan to be addressed at the country after 2015.

On February 25, 2015 Parliamentary Committee on Social
Protection, Health and Family of the Parliament asked the
Government to amend the legislative framework in place to
ensure a higher security Pharmaceutical state and avoid fu-
ture market crises drug [10] taking into account the lack of
medicines in hospitals, hikes prices for drugs.

According to the press release of the Parliament of 31
March 2015, the Parliamentary Committee on Social Protec-
tion, Health and Family in a meeting with representatives
MSRM, AMDM, APAPF, CC, MPhA and the WHO office in Mol-
dova, “claimed the exclusion of discriminatory legal provisions
for domestic producers of medicines in relation to importers.
This action supports the domestic producers of pharmaceutical
products, which will help ensure greater access of the popula-



lui [10], avandu-se in vedere lipsa medicamentelor in spitale,
majorarile nejustificate a preturilor pentru medicamente si
altele.

Conform comunicatului de presa a Parlamentului Republi-
cii Moldova din 31 martie 2015, Comisia Parlamentara Protec-
tie Sociald, Sanatate si Familie, intr-o sedinta cu participarea
reprezentantilor MSRM, AMDM, APAPF, CC, AFRM si a oficiului
OMS in Republica Moldova, a ,sustinut excluderea unor pre-
vederi legale discriminatorii pentru producdtorii autohtoni de
medicamente, in raport cu importatorii. Aceastd actiune vine in
sustinerea producdtorilor autohtoni de produse farmaceutice,
fapt ce va contribui la asigurarea unui acces mai mare a popu-
latiei la medicamente, crearea locurilor de muncd, dezvoltarea
economicd si securitatea farmaceuticd a tarii” [11].

Cele expuse mai sus denota faptul ca in notiunea de ,secu-
ritate farmaceutica” diferiti autori din diverse tari includ mul-
tiple aspecte: calitatea, eficacitatea si siguranta medicamente-
lor, transportarea si pastrarea lor conforma, accesibilitate si
independenta de import, elaborarea si promovarea lor etica,
utilizarea rationala etc. Totodata, analiza literaturii de speci-
alitate ne permite sa conchidem despre absenta unei analize
complexe de pe pozitiile abordarii sistematice a notiunii de SF
si a factorilor ce influenteaza asigurarea SF a statului.

Scopul prezentei lucrari este abordarea sistemica a secu-
ritatii farmaceutice - baza teoretica si legislativ-normativa a
asigurarii SF a statului si baza metodologica a cercetarilor pri-
vind situatia SF 1n tara.

Priviri generale

Amploarea problemelor ce tin de securitatea farmaceutica
(dimensiunile de volum, continut si profunzime), a atins astazi
un grad extraordinar de acuitate nu numai la nivel de tard, dar
si global. In cazurile in care se abordeazi problemele securitatii
farmaceutice, de cele mai dese ori, se pun in evidenta aspectele
legate de falsificarea si contrafacerea medicamentelor, accesul
populatiei la medicamentele esentiale, precum si asigurarea
relatiilor dintre industria farmaceutica si actorii sistemului
de sanatate pe principii etice, orientate spre beneficii, pentru
sanatatea publica. Alte aspecte, ce tin de SE se abordeaza in-
suficient, fiind puse in discutie in cazuri unitare, foarte rar sau
fiind ignorate, nedepistate, neevaluate. Cauza acestei situatii
este conditionata de absenta unei abordari sistematice a SFE.
Totodata, este indiscutabila importanta asigurarii din partea
statului a securitatii farmaceutice pentru cetatenii sai.

Securitatea farmaceutica - categorie sistemica

Securitatea farmaceutica, fiind o notiune multidimensi-
onala si complexd, contine, in ansamblu, multiple activitati,
procese, entitati, tehnologii, obiective, informatii - toate fiind
legate intre ele prin relatii interpersonale, interfunctionale,
interorganizationale etc. Suplimentar, pentru SF, sunt caracte-
ristice Inca trei aspecte semnificative:

1) multipli si diversi factori determinanti;

2) continuitatea si dinamicitatea tuturor partilor compo-

nente;
3) integritate, avand un scop caracteristic, dar si particula-
ritate, facand parte dintr-un sistem mai complex.
Caracteristicele mentionate sunt specifice sistemelor, deci

Securitatea farmaceuticd

tion to drugs, creating jobs, economic development and phar-
maceutical security of the country” [11]. Also, the literature
review allows us to conclude about lack of complex analysis
from the standpoint of systematic approach to notification of
PhS and PhS factors influencing the state insurance.

The purpose of this paper is to address systemic pharma-
ceutical security - theoretical and legal-normative base ensur-
ing PhS of the State and methodological research on the situa-
tion in the country’ PhS.

General glances

The scale of the security problems related to pharmaceu-
ticals, both as content and volume and depth of today reached
an extraordinary degree of acuity both at home and globally.
Where is addressing security issues pharmaceutical, most of-
ten they reveal aspects of forged and counterfeit medicines,
people’s access to essential medicines and providing linkages
between industry and stakeholders of the healthcare system
on ethical principles aimed at benefits for public health. Other
aspects of PhS is insufficient addresses being discussed in unit
cases rarely or being ignored, undetected, unrated. Because of
this situation it is conditioned by the absence of a systematic
approach to PhS. It is also indisputable importance of ensur-
ing state security for its citizens pharmaceuticals.

Pharmaceutical Security - a systemic category

Pharmaceutical Security is a multi-dimensional concept
and a whole complex contains multiple activities, processes,
entities, technologies, objectives, information - all of which
are linked by interpersonal relations, inter-functional, inter-
organizational etc.

Additionally, the PhS are characteristic three significant
ways:

1) multiple and various determinants;

2) continuity and dynamics of all the parts;

3) integrity, purposeful and characteristic feature, part of a

more complex system.

The characteristics listed are specific systems, and there-
fore PhS is a system, which determines the application indis-
putable need a systemic approach in the research of PhS.

The first and most important feature of any system is the
goal. PhS is logical following formula purpose: providing state
of protection lasting the entire human community and every
citizen of any threat / danger that would result as a result
of the work unsatisfactory / irregular / illegal pharmaceuti-
cal system or parts of components. According to the general
scheme (Figure 1) any system consists of ,inputs”, ,content”
and ,outputs”.

According to the general scheme (Figure 1) any system
consists of ,inputs”, ,content” and ,outputs”.

Inputs > System > Outputs
content
N
Feed-back

Fig. 1 System’ general scheme.
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si SF reprezinta un sistem, fapt ce conditioneaza necesitatea
indiscutabila privind aplicarea abordarii sistemice 1n procesul
de cercetare a SF.

Prima si cea mai importanta caracteristica a oricarui sis-
tem este scopul. Pentru SF, este logica urmatoarea formula a
scopului: ,asigurarea din partea statului a unei protectii dura-
bile a intregii comunitdti umane si a fiecdrui locuitor de orice
amenintare / pericol, ce ar solda ca rezultat al activitdtii ne-
satisfdcdtoare / neconforme / ilegale a sistemului farmaceutic
sau a pdrtilor lui componente”.

Conform schemei generale (Figura 1), orice sistem este
compus din ,intrdri”, ,continut” si ,iesiri”.

Intrari > C.onpnutu} > Iesiri
sistemului

N
Conexiune inversa

Fig. 1 Schema generala a sistemului.

Intrarile 1n sistemul securitatii farmaceutice (SSF), conti-
nutul sistemului si iesirile din sistem sunt expuse in Tabelul 1.

Tabelul 1. Caracteristicele sistemului securitatii farmaceutice.

Partile .
C . Descrierea lor
sistemului
Siguranta medicamentelor si a intregii activitati
Intrare - K K
farmaceutice.
Medicamentul: elaborarea, standardizarea, pro-
ducerea, prepararea, controlul calitdtii, trans-
« portarea, depozitarea, distributia, promovarea,
Componenta - o . L .
’ farmacovigilenta; intreprinderi: laboratoare, uzi-
ne farmaceutice, depozite farmaceutice, farmacii,
organisme statale; personal; informatii; tehnologii.
lesire Acoperirea legislativa a sigurantei medicamentelor

si activitatii farmaceutice.

Comparand caracteristicile sistemului securitatii farmace-
utice cu cele ale sistemului farmaceutic, se evidentiaza urma-
toarele particularitati:

® componentele sistemului farmaceutic sunt aceleasi si

pentru SSF;

¢ deosebirea dintre aceste doud sisteme constd in deose-

birea dintre ,intrari” si ,iesiri”, precum si corelatia dintre
scopuri, dupa cum s-a mentionat mai sus.

Fiind subsistem al sistemului farmaceutic, SSF este si parte
componenta a sistemului medical, care, la randul lui, este sub-
sistem al sistemului de sanatate, toate fiind parti componente
ale sistemului mai superior organizat - cel social.

Continand in componenta sa uzine farmaceutice, care pro-
duc medicamente, SSF este si parte componenta (subsistem) a
sistemului industrial.

0 alta componentd a SSF este personalul, compus in cea mai
mare parte din specialisti farmacisti si laboranti-farmacisti,
care, conform legislatiei in vigoare [10], au dreptul si sunt
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Entries in pharmaceutical safety system (PSS), content and
outputs of the system are given in Table 1 system.

Table 1. Characteristics of pharmaceutical safety system.

System o

elements Description

Inputs Safety of medicines and all pharmaceutical activities.
The drug: the development, standardization, pro-
duction, preparation, quality control, transportation,
storage, distribution, promotion, pharmacovigilance;

Content Business: laboratories, pharmaceutical plants, phar-
maceutical warehouses, pharmacies, state bodies;
personal; information; technology.
Legislative coverage of medicines and pharmaceutical

Outputs

activity.

Comparing pharmaceutical safety system characteristics
to those of the pharmaceutical system highlights the following
features:

® pharmaceutical system components are the same for SSF;

e distinction between these two systems lies in the distinc-

tion between “inputs” and “outputs” and correlation pur-
poses, as mentioned above.

Being subsystem of Pharmacy, SSF is part of the medical
system, which in turn is a subsystem of the health system, all
the higher parts of the system organized - social.

In its composition containing pharmaceutical factories
that produce drugs, SSF is part (subsystem) of the industrial
system.

Another component of the SSF is the staff, composed most-
ly of specialists and pharmacists pharmacists lab- that, under
current legislation [10] have the right and obligation to con-
tinuously improve their professional knowledge. This SSF is
part of the education system.

Pharmaceutical companies - indispensable part of the SSF
are traders who parallel with pharmaceutical carries out eco-
nomic and financial activity, which allows classification of SSF
economic system.

SSF is a system that is using multiple decisions and, above
all, they are regulatory decisions. Thus, this system can be
characterized as managerial one.

Part of SSF are pharmaceutical organizations, including
all pharmaceutical companies, regulatory and control bod-
ies, NGOs, professional, various regional bodies, all with legal
status, organizational structure governed. By this, SSF can be
defined as an organizational system.

One of the major characteristics of SSF is the quality of all
the parts. This allows assessment of SSF as one of total quality.

The role of information resources at the current stage of
development of society and of any system is hard to be over-
estimated. Therefore SSF can be characterized as one of infor-
mation.

The systemic approach involves analyzing SSF levels. If SSF
looms 3 levels: elementary, integrated and globally.



obligati sa-si perfectioneze continuu cunostintele profesio-
nale. Din acest punct de vedere, SSF este parte componenta a
sistemului educational.

Intreprinderile farmaceutice - parte componenti indis-
pensabilad a SSF, sunt agenti economici, care paralel cu activi-
tatea farmaceutica, desfasoara si activitate economico-financi-
ara, fapt ce permite clasificarea SSF la sistemul economic.

SSF este un sistem 1n care se iau multiple decizii si, in pri-
mul rand, acestea sunt decizii de reglementare. Astfel, acest
sistem poate fi caracterizat drept unul managerial.

Parte componentd a SSF sunt organizatiile farmaceutice,
care includ toate Intreprinderile farmaceutice, organele de
reglementare si control, organizatii nonguvernamentale, pro-
fesionale, diverse organisme de nivel regional, toate avand sta-
tut legal, structura organizatorica reglementata. Prin aceasta,
SSF poate fi definit si ca un sistem organizational.

Una dintre caracteristicele de importantd majora a SSF
este calitatea tuturor partilor componente. Acest fapt permite
aprecierea SSF ca unul al calitdtii totale.

Rolul resurselor informationale la etapa actuala de dezvol-
tare a societatii dar si a oricarui sistem este greu de supraa-
preciat. Din aceste considerente, SSF poate fi caracterizat si ca
unul informational.

Conform Clasificatorului activitatilor din economia Moldo-
vei [1], comertul produselor farmaceutice, atat cu ridicata cat
si cu amanuntul (activitatile G 76.46 si G 47.73), sunt activitati
comerciale. Astfel, SSF prin act oficial, este clasificat la siste-
mele comerciale’.

Abordarea sistemica presupune analiza SSF pe niveluri. In
cazul SSF, se intrevad 3 niveluri: elementar, integrat si global.

Nivelul elementar include elemente indivizibile ale sistemu-
lui: medicamentul si informatia ce-l Insoteste, consumatorul
medicamentului, precum si operatiile si functiile indivizibile
ale proceselor ce se desfasoara in cadrul SSE. Acest nivel re-
prezintd temelia intregului sistem, deoarece, calitatea partilor
componente ale nivelului elementar determina, in cea mai
mare masurg, eficienta functionarii sistemului in intregime.

Nivelul integrat presupune organizarea tuturor partilor
componente in subsisteme ce includ nivelul elementar, toate
procesele, produsele si personalul sistemului, toate relatiile
interpersonale, interfunctionale si interorganizationale. Acest
nivel reprezintd baza reglementarilor menite sa asigure aco-
perirea legislativ-normativa a sigurantei medicamentelor si
activitatii farmaceutice, adica - baza ce asigura iesirile din sis-
tem corespunzatoare scopului.

Nivelul global se refera la caracterul international al unor
probleme ale SSE. Acestea sunt conditionate, in cea mai mare
masurd, de dependenta pietei farmaceutice a Republicii Mol-
dova de medicamente din import. La acest nivel se manifesta
reglementirile / recomandirile de nivel international. In pri-
mul rand, acestea sunt regulile de bune practici, regulamentele
si directivele Uniunii Europene cu care s-au armonizat, se ar-
monizeaza si tind sa se armonizeze reglementdrile nationale.
Totodat3, trebuie mentionat faptul ca armonizarea nu poate fi
sutd-la-suta; in procesul de armonizare trebuie sa se tina cont

! Notd: Autorii prezentului articol considerad incorecta clasificarea dome-
niului farmaceutic la cel comercial.
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Elementary level indivisible elements of the system in-
clude: drug and the information that accompanies it, as well
as consumer drug operations and functions of processes tak-
ing place indivisible in SSE. This level is the foundation of the
whole system because the quality components of the elemen-
tary level largely determines the efficiency of the entire sys-
tem operation.

Integrated level involves organizing all of the components
into subsystems including elementary level, all the processes,
products and personnel system, all interpersonal relation-
ships and inter-interoperable. This level represents the basis
of regulations designed to ensure coverage of legislative and
normative safety of medicines and pharmaceutical activity,
-the basis that ensures exits for the purpose.

The overall level relates to the international character of
SSF problems. They are subject to the greatest extent of the
dependence of the pharmaceutical market of Moldova impor-
ted drugs. At this stage occur regulations / recommendations
internationally. First they are good practice rules, regulations
and EU directives that have harmonized harmonize and tend
to harmonize national regulations. It should also be noted that
harmonization cannot be 100%; in the process of harmoniza-
tion must take account of situations existing in different parts
of SSF integrated national level.

Another important aspect of pharmaceutical safety is stat-
ing the relationship SSF national security of the Republic of
Moldova [5]. It should be noted that the National Security Con-
cept of the Republic of Moldova, any references to pharmaceu-
tical security not found. Only some concrete threats such as
drug addiction, the spread of contagious diseases, classified
in “threat of social origin” are mentioned in the Concept. How-
ever, such threats such as the absence of drugs of vital impor-
tance, inaccessibility their economic presence in the pharma-
ceutical market of counterfeit drugs, promoting abuse of drugs
ineffective “security” suspect who really deserve to be part of
the Concept national security have not found reflection in this
important national policy document. Synthesis components of
SSF allowed to highlight three main areas that determine Mol-
dova’s pharmaceutical safety:

I - ensuring effectiveness and safety of medicines of good
quality:

II - Ensuring physical and economic accessibility of medi-
cines;

III - Ensuring good quality of all pharmaceutical services
and the proper functioning of the entire pharmaceutical sys-
tem (Figure 2).

Measures to ensure pharmaceutical safety. Given the
advanced experience and given that determines the main di-
rections SF Moldova was formulated complex of measures,
legislative provision which would allow the gradual strengthe-
ning of pharmaceutical safety (Table 1).

1 Note: The authors of this article considers incorrect classification in the
commercial pharmaceutical industry.
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de situatiile existente in diversele parti componente ale SSF la
nivelul integrat national.

Incd un aspect important al securititii farmaceutice este
evidentierea corelatiei SSF cu securitatea nationala a Repu-
blicii Moldova [5]. Trebuie mentionat faptul ca in Conceptia
securitatii nationale a Republicii Moldova, careva referinte la
securitatea farmaceutica nu se regasesc. Doar unele amenintari
concrete, cum ar fi narcomania, raspandirea unor boli con-
tagioase, clasate la ,amenintdrile de origine sociald”, sunt
mentionate in Conceptie. Totodat3, astfel de amenintari cum ar
fi: absenta unor medicamente de importanta vitala, inaccesi-
bilitatea lor economicad, prezenta pe piata farmaceutica a unor
medicamente falsificate, promovarea abuziva a unor medica-
mente ineficiente, cu ,sigurantd” suspectd, care neaparat me-
rita sa fie parte componentd a Conceptiei securitatii nationale,
nu si-au gasit oglindire n acest important document de politici
nationale.

Sinteza partilor componente ale SSF a permis sa evidentiem
urmadtoarele trei directii principale ce determina securitatea
farmaceutica a Republicii Moldova (Figura 2):

I - asigurarea eficacitatii, inofensivitatii si bunei calitati a
medicamentelor;

II - asigurarea accesibilitatii fizice si economice a medica-
mentelor;

[II - asigurarea bunei calitati a tuturor serviciilor farmace-
utice precum si a bunei functionari a intregului sistemul far-
maceutic.

urdrii securitdtii farmaceutice a statului.
of the state pharmaceutical safety.

Table 1. The complex of measures to strengthen security

pharmaceuticals.
I Ensuring the effectiveness and safety of medicines of
" good quality

1.1. Conducting research on the development of ethical drugs tar-
geted at obtaining health benefits;

1.2. Consistent and efficient operation of the authorization proce-
dure to manufacture drugs to domestic enterprises;

1.3. Compliance with the rules of good practice: laboratory (GLP)
in clinical trials (GCP), manufacturing (GMP) of medicines;

1.4. Quality assurance of drug substances and excipients used in
the production of medicines and preparations;

1.5. Consistent and efficient operation of the service, pharmaco-
vigilance;

1.6. Ensuring transparency of R & D in developing new drugs;

1.7. Ensuring the efficiency of the licensing process (expertise, ap-
proval, registration) marketing of drugs;

1.8. Ensure compliance and efficiency of permitting import of
medicines;

1.9. Preventing the placing on the market of pharmaceutical drugs
uncontrolled quality;

1.10. The availability and continuous application of measures to

prevent the placing on the pharmaceutical market of coun-
terfeit medicines;



Masuri de asigurare a securitatii farmaceutice

Tindnd cont de experienta avansatd, precum si avand in ve-
dere directiile principale ce determina SF a Republicii Moldo-
va, a fost formulat complexul de masuri, asigurarea legislativa
ale caror ar permite fortificarea treptata a securitatii farmace-
utice (Tabelul 2).

Tabelul 2. Complexul de masuri pentru fortificarea securitatii
farmaceutice.

L

Asigurarea eficacitatii, inofensivitatii si bunei calitati a
medicamentelor

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

1.11.

Efectuarea cercetdrilor de elaborare a medicamentelor pe prin-
cipii etice orientate la obtinerea beneficiilor pentru sanatate;
Functionarea conforma si eficienta a procedurii de autorizare
a fabricarii medicamentelor la Intreprinderile autohtone;
Respectarea cerintelor regulilor de bune practici: de laborator
(GLP), in studiul clinic (GCP), de fabricare (GMP) a medica-
mentelor;

Asigurarea calitatii substantelor medicamentoase si excipien-
tilor utilizati in producerea si prepararea medicamentelor;
Functionarea conforma si eficienta a serviciului de farma-
covigilenta;

Asigurarea transparentei procesului de cercetare-dezvoltare
in domeniul elaborarii medicamentelor noi;

Asigurarea eficientei procesului de autorizare (expertiza, omo-
logare, inregistrare) de punere pe piatd a medicamentelor;
Asigurarea conformitatii si eficientei procesului de autorizare
a importului de medicamente;

Neadmiterea plasarii pe piata farmaceutica a medicamentelor
nesupuse controlului calitatii;

Disponibilitatea si aplicarea continud a masurilor de prevenire
a plasarii pe piata farmaceuticd a medicamentelor falsificate;
Asigurarea pastrarii conforme (GDP, GSP) si transportarii con-
forme (GTP) a medicamentelor.

II

Asigurarea accesibilitatii fizice si economice a medica-
mentelor

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

Amplasarea uniformd, corespunzatoare normativelor demo-
grafic si geografic a farmaciilor comunitare pe Intreg teritoriul
tarii;
Asigurarea prezentei medicamentelor esentiale, inclusiv a ce-
lor compensate in / la:

eNomenclatorul de stat al medicamentelor;

® Catalogul National al preturilor de producator;

® depozitele farmaceutice;

® farmaciile comunitare;

e institutiile medico-sanitare (conform Formularului far-

macoterapeutic institutional si a protocoalelor clinice

nationale);

Stabilirea responsabilitatilor pentru prezenta / absenta medi-
camentelor esentiale pe piata farmaceutica;

Elaborarea si implementarea conceptului medicamentelor or-
fane;

Asigurarea asistentei cu medicamente a populatiei pe parcur-
sul zilei, iar a asistentei urgente - pe parcursul a 24 de ore;
Asigurarea disponibilitatii totale a informatiei despre pre-
zenta / absenta medicamentelor in farmaciile comunitare / la
depozitele farmaceutice;

Existenta normei privind sortimentul minim obligatoriu de
medicamente 1n farmaciile comunitare si depozitele farmace-
utice;

1.11.
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Ensuring consistent retention (GDP GSP) and transportation
conformity (GTP) of drugs.

Ensure the physical and economic accessibility of medi-

I .
cines

2.1. Uniform location, demographic and geographic norms appro-
priate community pharmacies throughout the country;

2.2. Ensuring the presence of essential drugs including offset /
from:

e State Nomenclature of drugs;

® National Catalogue of producer prices;

® pharmaceutical warehouses;

® community pharmacies;

® healthcare institutions (according to Form pharmaco-
therapeutic institutional and national clinical protocols);

2.3. Establishing responsibilities for the presence/ absence of es-
sential drugs in the pharmaceutical market;

2.4. Developing and implementing the concept of orphan drugs;

2.5. Assisting with population intraday medicines and emergency
assistance - within 24 hours;

2.6. Ensuring total information about the presence/ absence of
medicines in community pharmacies / pharmaceutical de-
posits;

2.7. The existence of the rule on mandatory minimum range of
medicines in community pharmacies and pharmaceutical
warehouses;

2.8. Establishing a rule of law which prohibits unjustified refusal
of delivery drugs to pharmacies warehouse and IMS;

2.9. There was an effective pricing for medicines;

2.10. Ensuring the professional negotiation of producer prices;

2.11. Ensure effective functioning of the mechanism of drug pro-
curement for PMSI needs;

2.12. Ensuring total transparency and exclusion of conflict of inter-
est in the procurement of medicines;

2.13. Continuous expansion of the list of compensated drugs;

214 Creating stimulating mechanisms for ensuring the presence

""" of generics in the pharmaceutical market.

I Ensuring a good quality of pharmaceutical services and
the proper operation of Pharmacy

3.1. Ensuring compliance with essential pharmaceutical services
(correspondence accreditation standards and standard oper-
ating procedures);

3.2. Unfair competition in the pharmaceutical market, banning
monopolies;

3.3. Stimulating the establishment of rules for implementing ad-
vanced pharmacy services;

3.4. Ensuring uninterrupted information/ timely Pharmacy Act;

3.5. Ensuring compliance with legal requirements involved in the
professionalism of pharmaceutical activity;

3.6. Compliance with good pharmacy practice (GPP) and stan-
dards of good practice for dispensing medicines (GDP);

3.7. Strengthen the functionality and efficiency of the Pharmaceu-

tical Inspectorate;
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2.8. Stabilirea unei norme juridice, care interzice refuzul neargu-
mentat al livrarii medicamentelor de la depozitul farmaceutic
catre farmacii si IMS;

2.9. Existenta unui mecanism eficient de formare a preturilor pen-
tru medicamente;

2.10. Asigurarea profesionald a procesului de negociere a preturilor
de producator;

2.11. Asigurarea functiondrii eficiente a mecanismului de achizitii
publice a medicamentelor pentru necesitatile IMSP;

2.12. Asigurarea transparentei totale si excluderea conflictului de
interese din procesul achizitiei publice de medicamente;

2.13. Largirea continud a listei medicamentelor compensate;

2.14. Crearea mecanismelor stimulatorii de asigurare a prezentei
medicamentelor generice pe piata farmaceutica.

III Asigurarea bunei calitati a serviciilor farmaceutice si a
bunei functionari a sistemului farmaceutic

3.1. Asigurarea conformitatii serviciilor farmaceutice esentiale
(corespunderea standardelor de acreditare si procedurilor
operationale standard);

3.2. Combaterea concurentei neloiale pe piata farmaceutica, nead-
miterea monopolismului;

3.3. Stabilirea normelor stimulatorii pentru implementarea servi-
ciilor farmaceutice avansate;

3.4. Asigurarea informationala neintrerupta / oportund a actului
farmaceutic;

3.5. Asigurarea respectarii cerintelor legale privind nivelul profesi-
onalismului specialistilor Incadrati in activitatea farmaceutics;

3.6. Respectarea cerintelor regulilor de buna practica de farmacie
(GPP) si a regulilor de buna practica de distributie a medica-
mentelor (GDP);

3.7. Fortificarea functionalitatii si eficientei activitatii Inspectora-
tului Farmaceutic;

3.8. Reglementarea principiilor utilizarii rationale a medicamen-
telor;

3.9. Eficientizarea conceptului si procedurilor de acreditare a in-
treprinderilor farmaceutice;

3.10. Modificarea procedurii de autorizare (licentiere) a activitatii
farmaceutice si fortificarea ei profesionald;

3.11. Asigurarea respectdrii normelor promovarii etice a medica-
mentelor;

3.12. Asigurarea prevenirii conflictelor de interese si a coruptibi-
litatii in toate procesele, procedurile si functiile cuprinse in
notiunea de activitate farmaceutica;

3.13. Fortificarea procedurilor de nimicire inofensiva a medicamen-
telor cu termen de valabilitate expirat, a celor rebutate si de-
teriorate;

3.14. Exercitarea conforma a profesiei de farmacist si a celei de la-
borant-farmacist;

3.15. Fortificarea rolului organizatiilor profesionale a farmacistilor
in asigurarea bunei calitdti a serviciilor farmaceutice si a bu-
nei functionari a intregului sistem farmaceutic;

3.16. Stabilirea si promovarea principiilor de colaborare ,medic -
farmacist” in folosul pacientului;

3.17 Contributii reale la prevenirea si combaterea narcomaniei si
narcobusinessului;

3.18 Interactiunea dezvoltarii pe toate dimensiunile a conceptului
de farmacie clinica.
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3.8. Regulating the principles of rational use of medicines;

3.9. Efficient concepts and procedures for accreditation of phar-
maceutical companies;

3.10. Amending the procedure for authorization (licensing) of
pharmaceuticals and strengthen her professional activity;

3.11. To ensure the ethical promotion of medicines;

3.12. Ensure the prevention of conflicts of interest and corruption
in all processes, procedures and functions within the concept
of pharmaceutical activity;

3.13. Strengthening the procedures for destruction harmless drugs
with expired, those discarded and damaged;

Consistent pursuit of the profession of pharmacy and phar-

3.14. macists laboratory activities;

Strengthening the role of professional organizations of phar-
macists in ensuring the best quality of pharmaceutical ser-
vices and the proper functioning of the entire pharmaceutical
system;

3.15.

The establishment and promotion of cooperation “doctor -

3.16. pharmacist” for the benefit of the patient;

Real contribution to preventing and combating drug addic-

3.17. tion and drug trafficking;

Interaction of all sizes developing the concept of clinical phar-
macy.

3.18.

Making measures to ensure pharmaceutical safety is the
major addictive and correlates mainly with legislative and
regulatory coverage of all aspects elucidated in Table 1. The
analysis of legislative and regulatory coverage of all compo-
nents can be structured based on SF principles of Pharmacy
has launched for discussion 2013 [7]. Using the five proposed
principles will ensure highlighting all risk factors on phar-
maceutical safety: the principle of legality Pharmacy Act; the
principle of ensuring the quality, effectiveness and safety of
medicines; the principle of guaranteeing public access to phar-
maceutical care quality; balanced regulation of the pharma-
ceutical market principle and the principle of unity between
the medical and pharmaceutical act.

All postulates, principles and measures set out above are
allowed to be developed algorithm pharmaceutical safety re-
search in Moldova (Figure 3).

The content of the algorithm shown in Figure 3 interpreted
from the standpoint of the systemic approach is the basis of
research Methodology SF in Moldova, scheduled for Imple-
mentation During the years 2016 to 2017.

Conclusions

1) To demonstrate the systemic nature of pharmaceutical
safety. The system is distinguished by pharmaceutical safety
purpose inputs and outputs. It highlighted three levels of phar-
maceutical safety system: elementary, integrated and globally.

2) They argued three main areas of pharmaceutical safety
in Moldova: a) the effectiveness, quality and safety of medi-
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Fig. 3 Algoritmul cercetarii securitatii farmaceutice in Republica Moldova.

Fig. 3 Research algorithm on pharmaceutic security in Republic of Moldova.
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Realizarea masurilor de asigurare a securitatii farmaceu-
tice este in dependentd majora si coreleaza preponderent cu
gradul de acoperire legislativ-normativa a tuturor aspectelor
elucidate in Tabelul 2. Procesul de analiza a gradului de aco-
perire legislativ-normativa a tuturor componentelor SF poate
fi structurat in baza principiilor dreptului farmaceutic, lansate
pentru discutii in a. 2013 [7]. Utilizarea celor 5 principii pro-
puse va asigura posibilitatea evidentierii tuturor factorilor de
risc privind securitatea farmaceutica: principiul legalitatii ac-
tului farmaceutic; principiul asigurarii calitatii, eficacitatii si
inofensivitatii medicamentelor; principiul garantarii accesu-
lui populatiei la asistenta farmaceutica de calitate; principiul
reglementdrii echilibrate a pietei farmaceutice si principiul
unitatii intre actul medical si actul farmaceutic.

Toate postulatele, principiile si masurile expuse mai sus au
permis sa fie elaborat algoritmul cercetarii securitatii farma-
ceutice in Republica Moldova (Figura 3).

Continutul algoritmului, prezentat in Figura 3, interpretat
de pe pozitiile abordarii sistemice, reprezinta baza metodo-
logica a cercetdrii SF in Republica Moldova, preconizata spre
realizare pe parcursul anilor 2016-2017.

Concluzii

1) S-a demonstrat caracterul sistemic al securitatii farma-
ceutice. Sistemul securitdtii farmaceutice se deosebeste prin
scop, intrari si iesiri. S-au evidentiat trei niveluri ale sistemu-
lui securitatii farmaceutice: elementar, integrat si global.

2) S-au argumentat trei directii principale ale asigurarii
securitatii farmaceutice in Republica Moldova: a) eficacitatea,
inofensivitatea si buna calitate a medicamentelor; b) accesibi-
litatea fizica si economica a medicamentelor; c) buna calitate a
serviciilor farmaceutice si a functionarii sistemului farmaceutic.

3) S-a trasat metodologia cercetarii securitatii farmaceuti-
ce asigurate In Republica Moldova.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Niciunul din materialele existente, destinate inchiderii
defectului tegumentar, nu satisface in totalitate cerintele
medicilor clinicisti. Cercetarile in acest domeniu continua si
in zilele noastre. Ele au drept scop principal obtinerea unui
substituent de piele universal, care, pe de o parte, va asigura
acoperirea mecanica a defectului, iar pe de alt3, va stimula
procesul de regenerare.

Ipoteza de cercetare

Expunerea unei sinteze narative a literaturii contempora-
ne, referitoare la substituentii biologici de piele.

Noutatea adusa literaturii stiintifice din domeniu

Sinteza celor mai recente date despre principalele grupe de
substituenti biologici de piele, indicatiile si contraindicatiile
lor de utilizare, efectele si posibilele avantaje ale acestei me-
tode de tratament, comparativ cu metodele conventionale
(grefa de piele, standardul actual de aur in tratamentul leziu-
nilor extinse), actualizeaza informatia detinuta de catre per-
sonalul medical.

Rezumat

Introducere. Substituentii de piele sunt inca in curs de
dezvoltare. Ei sunt aplicati in calitate de tratament adjuvant al
arsurilor si, de asemenea, pentru tratamentul plagilor cronice
sial ulcerelor venoase si diabetice. Avand in vedere ca mortali-
tatea In caz de arsuri continua sa scada, exista un interes cres-
cut pentru dezvoltarea unor metode noi de tratament, care
ar reduce morbiditatea. Aceasta lucrare compara rezultatele
clinice obtinute la utilizarea diferitor tipuri de substituenti bi-
ologici de piele.

Material si metode. Din bazele de date PubMed si Springer
Link, au fost selectate articolele dupa cuvintele cheie “wound
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What is not known yet, about the topic

None of existing material for skin defect closure satisfies
completely doctors’ requirements. Researches in this field
continue. They have the main goal obtaining of a universal
skin substitute which ensures mechanical coverage of the
skin defect and stimulates the regeneration process.

Research hypothesis

To provide an overview of current data on the biological
skin substitutes.

Article’s added novelty on this scientific topic

A synthesis of the latest worldwide data on the main gro-
ups of biological skin substitutes, indications and contrain-
dications of the use, effects and possible advantages of this
method of treatment vs. conventional methods (as transplan-
tation of split-thickness skin grafts, which remains the gold
standard of care for extensive wounds) facilitates perception
of information by the medical professionals.

Abstract

Introduction. Skin tissue substitutes are still developing,
being conceived as adjuvant treatment of burns, but also, as
treatment of chronic plagues and of the more frequent venous
and diabetic ulcers. Since the burn-related mortality contin-
ues to decrease, there is an increased interest for the devel-
opment of new treatment guidelines that would decrease the
morbidity. This work compares the clinical usage of different
types of biologic skin substitutes.

Material and methods. Articles containing the keywords

”»ooa » o » o«

“wound healing”, “wound coverage”, “wound closure”, “wound

» o«

treatment”, “skin biological substitutes”, were selected from



Biological skin substitutes

» o« » o« » o«

healing’, “wound coverage’, “wound closure’, “wound treat-
ment’, “skin biological substitutes” A fost selectata si procesa-
ta informatia despre grupele principale de substituenti bio-
logici de piele, indicatiile pentru utilizarea acestora, efectele
obtinute si beneficiile in cazul utilizarii acestora in tratament.
Rezultate. Dupa procesarea informatiei din bazele de date
PubMed si Springer Link conform criteriilor de cautare, au fost
gasite 586 de articole despre utilizarea clinica a substituentilor
biologici de piele. Bibliografia finald contine 47 de surse, care
au fost suficiente pentru formularea ideilor principale.
Concluzii. In viitor, substituentii de piele vor avea un mai
mare potential de a stimula procesul de regenerare a leziunii,
decat de a o repara. Pielea artificiald va inlocui grefele de piele,
astazi considerate drept standard de aur in tratamentul defec-
telor tegumentare. In calitate de clinicieni, scopul nostru este
- de a-l asigura pe pacientul ars - cu piele de cea mai Tnalta ca-
litate si cat mai rapid posibil. Ca oameni de stiinta, noi deocam-
data, nu am realizat scopul final - obtinerea pielii artificiale
gata pentru utilizare si, cu atat mai mult, In cantitati suficiente.
Ins3, prin sinteza ultimelor date in acest domeniu si aplicarea
rationald a cunostintelor noi in practicd, putem sa ne asiguram
ca folosim materialul potrivit intr-o situatie corespunzatoare.
Cuvinte cheie: vindecarea arsurilor, acoperirea defectului,
inchiderea leziunilor, substituenti biologici de piele.

Introducere

Progresul recent, realizat in domeniul biotehnologiei, su-
gereazad ideea ca ingineria tisulara ar fi o abordare interesanta
in rezolvarea problemei deficitului de organe [1]. Substituentii
de piele, obtinuti prin ingineria tisulara, reprezinta un mijloc
terapeutic inovator in tratamentul arsurilor si ulcerelor cuta-
nate si, de asemenea, un instrument puternic pentru cerceta-
rea fundamentala [2, 3].

Din punct de vedere anatomic si functional, pielea e com-
pusa din doua straturi: cel superficial, epidermic, care repre-
zintd o bariera impotriva infectiei si pierderilor lichidiene,
si cel dermic, profund, care este responsabil de elasticitatea,
rezistenta si integritatea mecanica.

Vindecarea plagilor reprezinta un proces complex si di-
namic de substituire a structurilor acelulare, devitalizate si a
straturilor tisulare [4].

Fazele procesului de vindecare sunt: faza inflamatorie, faza
proliferativa si faza de maturizare [5]. Fibroblastele dermale
si cheratinocitele epidermale joaca un rol esential in vindeca-
rea plagilor cutanate si repararea pielii. Pe parcursul fazelor
a doua si a treia a procesului de reparare a leziunilor termice,
pe prim plan iese interactiunea specifica a acestora, care duce,
in final, la schimbarea treptata a micromediului de la cel in-
flamator la cel de sintezd, cu formarea tesutului de granulatie.
Cheratinocitele stimuleaza fibroblastele sa sintetizeze factorii
de crestere; fibroblastele, la rindul lor, stimuleaza proliferarea
keratinocitelor intr-o maniera dublg, paracrina [6]. Pe parcur-
sul fazei de proliferare, rana este ,reconstruita” cu noul tesut
de granulatie, compus din colagen si matricea extracelulara, in
care se dezvolta o noud retea de vase sanguine (proces cunos-
cut drept angiogenezd). Formarea tesutului de granulatie sa-
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the PubMed and Springer Link databases. Information on the
main groups of biological skin substitutes, indications of the
use, effects and benefits of this method of treatment was se-
lected and processed.

Results. As a result of information processing in PubMed
and Springer Link databases according to the search criteria,
there were found 586 articles on biological skin substituents
clinical use. The final bibliography includes 47 sources neces-
sary to formulate the main ideas of this issue.

Conclusions. In future, skin substitutes may have more
ability to stimulate regeneration than to repair, and artificial
skin may be like skin split autografts - the gold standard for
skin defects recovery today. As clinicians, our goal is to pro-
vide patients with wounds with skin of the highest quality in
the shortest time possible. As scientists, we have not reached
the final goal yet - to have an artificial skin ready for use, but
bringing into question the current views and using them ratio-
nally we can at least do our duty as clinicians and ensure that
we use the right material in a proper situation.

Keywords: wound healing, wound coverage, wound clo-
sure, wound treatment, and skin biological substitutes.

Introduction

Recent biotechnological progress suggests that tissue engi-
neering is an interesting approach to counteract organ deficit
[1]. Tissue-engineered skin substitutes represent an innova-
tive therapeutic option for the treatment of burns and skin ul-
cers as well as a powerful tool for fundamental research [2, 3].

The anatomical and functional structure of the skin is com-
posed of two layers: the superficial epidermis, which acts as a
barrier against infection and fluid loss and deep dermis, which
is responsible for elasticity and mechanical integrity.

Wound healing is a complex and dynamic process of re-
placing devitalized and missing cellular structures and tissue
layers [4].

The phases of wound healing are: inflammatory, prolifera-
tion, and maturation phases [5]. Dermal fibroblasts and epi-
dermal keratinocytes play a pivotal role in cutaneous wound
healing and skin repair. In the mid- and late phase of wound
healing, cellular interactions become dominated by the in-
terplay of keratinocytes with fibroblasts, which gradually
shift the microenvironment away from an inflammatory to a
synthesis-driven granulation tissue. Keratinocytes stimulate
fibroblasts to synthesize growth factors, which in turn, will
stimulate keratinocyte proliferation in a double paracrine
manner [6]. During proliferation, the wound is "rebuilt” with
new granulation tissue which is comprised of collagen and
extracellular matrix and into which a new network of blood
vessels develop, a process known as angiogenesis. Healthy
granulation tissue is dependent upon the fibroblast receiving
sufficient levels of oxygen and nutrients supplied by the blood
vessels. Healthy granulation tissue is granular and uneven in
texture; it does not bleed easily and is pink/red in colour. The
colour and condition of the granulation tissue is often an indi-



natos depinde daca fibroblastele primesc in cantitati suficien-
te oxigen si substante nutritive. Tesutul de granulatie sanatos
este granular si are textura diferita; acesta nu sangreaza usor
si are culoarea roza sau rosie. Culoarea si alte proprietati ale
tesutului de granulatie sunt considerati drept indicatori ai mo-
dului 1n care rana se vindeca. Tesutul de granulatie de culoare
intunecata arata un nivel scazut de perfuzie, o ischemie si/sau
o infectie. In final, celulele epiteliale acopera suprafata plagii,
are loc procesul de epitelizare [5]. Regenerarea epidermei are
loc, in mare parte, din celulele epidermice ramase, care se ga-
sesc In adancimea structurilor dermice. Cresterea de pe mar-
ginile plagii este insuficienta atunci, cand defectul tegumentar
depaseste cativa centimetri [7].

sunt: debridarea si curatarea defectului, aplicarea agentilor
antimicrobieni, acoperirea cu materiale biologice, acoperirea
cu materiale sintetice sau biosintetice, excizie si grafting [8].
Recuperarea cat mai precoce a functiei de bariera a tegumen-
tului este cheia succesului in tratamentul pacientilor cu arsuri
cu grad diferit de lezare a pielii. Substituentii de piele sunt
cum si a celor care necesita ample reconstructii post arsura.
Acestia influenteaza rezultatul obtinut in cadrul tratamentului
victimelor arse [9]. Pentru inchiderea plagii e nevoie de asa un
material, care sa restabileasca functia de barierd a epidermei
si sd se incorporeze in plagad in cursul vindecarii. Materialele
pentru acoperirea plagii se potrivesc cel mai bine pentru arsu-
rile superficiale (arsuri de gradul I-1I), unde creeaza un mediu
benefic regenerarii epidermei, oferind o bariera impotriva in-
fectiei si controland pierderile de apa [7].

Material si metode
Articolele au fost selectate din bazele de date PubMed si

» o«

Springer Link dupa cuvintele cheie “wound healing”, “wound
coverage”, “wound closure”, “wound treatment”, “skin biological
substitutes’.

Dupad examinarea titlurilor articolelor, in bibliografia finala
au fost incluse doar acelea, care contineau informaii noi si con-
cepte contemporane despre efectele si indicatiile de utilizare ale
substituentilor biologici de piele. Pentru selectia avansata a lite-
raturii, am folosit urmatoarele filtre: lucrari publicate incepand
cu luna martie 2015 in limbile engelza, romana si rusa. De ase-
menea, a fost studiata bibliografia articolelor selectate, cu sco-
pul de a gasi alte articole relevante scopului nostru. Informatia
a fost sistematizatd, evidentiind principalele aspecte ale viziunii
contemporane asupra caracteristicii generale a subsituentilor
de piele, clasificarea acestora, avantajele si dezavantajele fie-
carui grup, posibilele indicatii si contraindicatii de utilizare.
Publicatiile, care nu au fost accesibile pentru vizionare, au fost
excluse din lista publicatiilor generate de motorul de cdutare.

Rezultate

Dupa procesarea informatiei, selectate din bazele de date
PubMed si Springer Link, conform criteriilor sus-mentionate,
au fost gasite 586 de articole relevante temei noastre. Pentru a
clarifica unele aspecte, la necesitate, a fost consultata literatu-
rd aditionala. Bibliografia finala a inclus 47 de publicatii.

Substituenti biologici ai pielii

cator of how the wound is healing. Dark granulation tissue can
be indicative of poor perfusion, ischaemia and / or infection.
Epithelial cells finally resurface the wound, a process known
as epithelialisation [5]. Epidermis regeneration occurs from
remaining epidermal cells, which lies in the depth of dermal
structures. The cell growth from the wound edges is not suf-
ficient if the defect exceeds several centimeters [7].

The general wound care consists in: clearing and debride-
ment, antimicrobial agents, biological dressing, biosynthetic
and synthetic dressing, excision and grafting [8]. The timely
restoration of skin protective functions is the key to the suc-
cessful treatment of burn victims with various severity of
damaged skin. Skin substitutes are required in the acutely
burned patients as well as in those requiring extensive post
burn reconstructions. These have important impact in the
care and outcome in the burn victims [9]. An adequate wound
closure material should restore the barrier function of the epi-
dermis and incorporate in wound bed during the healing pro-
cess. Wound coating materials are the best choice for superfi-
cial burns (burns I-1I degree), because they create a beneficial
environment for epidermis regeneration, provide a barrier
against infection and control the water loss [7].

Material and methods

Articles containing the keywords “wound healing”, “wound
coverage”, “wound closure” “wound treatment”, “skin biological
substitutes”, were selected from the PubMed and Springer Link
databases.

After examining the titles of articles found, only works
that could possibly include accounts of current concepts re-
garding the effects and indications of use of biological skin
substitutes were selected. For advanced selection of litera-
ture sources, the following filters were applied: works pub-
lished by March 2015, articles in English, Romanian and
Russian. The bibliography of selected articles was analysed
too, in order to find other articles, relevant to the intended
purpose. Conclusions of existing literature reviews were
critically examined. Subsequently, information was system-
atized, highlighting the main aspects of contemporary vision
on: skin substituents general characteristics, classification,
advantages and disadvantages of each group, possible indica-
tions and contraindications. The publications that were not
accessible for viewing were excluded from the list of publica-
tions generated by search engine.

Results

As aresult of information processing in PubMed and Sprin-
ger Link databases according to the search criteria, there
were found 586 articles on biological skin substitute’s clinical
use. If necessary (to clarify some aspects) additional litera-
ture was consulted. The final reference includes 47 of publi-
cations.

Skin substitutes are a heterogeneous class of therapeutic
devices that vary in their biology and application. These sub-
stances are alternatives to the standard wound coverage in
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Substituentii de piele reprezinta o clasa heterogena de mij-
loace terapeutice, ce difera dupa structura si indicatii pentru
utilizare. Aceste produse pot fi folosite pentru acoperirea le-
ziunilor cutanate, atunci cand aplicarea mijloacelor standard
nu este posibild. Desi nu exista un material universal, anumite
criterii generale trebuie luate in consideratie la evaluarea al-
ternativelor.

Caracteristica generald a substituentilor de piele

¢ produsul trebuie sa fie usor de pregatit si sa se aplice fara
anecesita o pregatire speciala. Flexibilitatea materialului
permite ca acesta sa fie adaptat plagilor de diferite tipuri;

e materialul trebuie sa fie rezistent la hipoxie si sa aiba un
grad Tnalt de rezistenta la infectie, pentru a permite ca si
tesuturile relativ ischemizate sa fie acoperite;

e substituentul ideal de piele ar trebui sa aiba o rezistenta
buna la fortele de tractiune si sa ofere plagii stabilitate
permanenta;

® acesta ar trebui sa includa in structura sa cele doua
zone ale pielii (epidermul si dermul) si sa nu posede
proprietati antigenice, care ar putea compromite rezul-
tatele grefarii [10].

® deoarece niciunul din produsele existente nu corespun-
de tuturor criteriilor sus-mentionate, fiecare caz trebuie
examinat cu atentie, In scopul alegerii celui mai potrivit
material.

Clasificarea substituentilor de piele

In primul rand, substituentii de piele se clasificd in functie
de tipul de tesut folosit pentru grefare. Din acest punct de
vedere, deosebim xenogrefe, alogrefe si autogrefe. Pot exista
unele suprapuneri intre categorii, atunci cand un produs in-
dividual contine atdt componente de origine animaliera, cat si
componente sintetice, sau elemente de origine umana si ani-
maliera.

Xenogrefele sunt tesuturi transplantate de la o specie pe
o alta specie si sunt folosite 1n calitate de grefa temporara (de
ex., piele de broasca si piele de soparld). Xenogrefele porcine
astazi sunt cel mai frecvent utilizate [11, 12].

Alogrefele sunt grefe transplantate intre indivizi genetic
neidentici, dar care apartin aceleiasi specii. Cele mai multe
alogrefe se obtin de la cadavru. Alogrefele se impart in trei
categorii: epiteliale/epidermice, dermice si complexe (dermo-
epidermice). In cadrul acestor trei categorii, acestea mai pot fi
acelulare, celulare/vii sau mixte, celular-acelulare. Exemple -
AlloDerm, Graftjacket, Neofrom, Dermamatrix, ICX-SKIN, Tran-
sCyte, Dermagraft, Apligraft, Orcelare, Apiligraf, OrCel.

Alogrefele, sau tesuturile prelevate de la un donator viu sau
decedat, si xenogrefele, obtinute de la o alta specie, promovea-
za procesul de reepitelizare si pregatesc patul leziunii pentru
aplicarea autogrefei; la fel, cresc rata vindecarii, comparativ
cu pansamentele traditionale [13]. O meta-analiza recenta a
sugerat ca daca alogrefele si xenogrefele au aceeasi eficienta,
atunci xenogrefele par a fi o alegere superioara, pentru ca au
o siguranta mai mare si un pret redus [14]. Cu toate acestea,
concluziile generale ale acestei meta-analize trebuie acceptate
cu precautie, deoarece studiile citate nu sunt standardizate,
iar detaliile critice, cum ar fi adancimea si dimensiunea de ar-
surg, au fost trecute cu vederea. O alogrefa de la cadavru este,
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circumstances when standard therapies are not desirable. Al-
though there is no single perfect skin substitute, certain char-
acteristics can be considered when evaluating alternatives.

Skin substitute general characteristics

® the substitute should be easy to prepare and apply with-
out intensive training. Flexibility of thickness allows the
product to be tailored to every type of wound;

® the product should be able to withstand a hypoxic wound
bed and have a degree of resistance to infection in order
to allow relatively ischemic tissues to be candidates for
application;

® the ideal skin substitute should have resistance to ten-
sile forces and provide permanent and long term wound
stability;

e it should reproduce both components of the skin (epider-
mis and dermis) and provide no antigenicity that could
compromise the graft or host or present difficulties with
future applications [10];

® because no single product meets all these criteria, each
patient case requires careful evaluation before choosing
the appropriate treatment.

Skin substitute’s classification

Skin substitutes are primarily categorized by the type of
tissue used for grafting. Products are broadly classified as xe-
nografts, allografts, and autografts. There can be some overlap
among categories when an individual product contains both
animal and synthetic components or both human and animal
components.

Xenografts are tissues transplanted from one species onto
another species, used as a temporary graft (e.g., frog skin and
lizard skin). Porcine products are the most commonly used xe-
nografts today [11, 12].

Allografts are grafts transplanted between genetically
non-identical individuals of the same species. Most human
skin substitute allografts come from cadaveric sources. Al-
lografts fall into three categories: epithelial/epidermal, der-
mal, and composite (epidermal and dermal). Within these
three categories, they may be acellular, cellular/living, or cel-
lular/non-living. Examples — AlloDerm, Graftjacket, Neo-from,
Dermamatrix, ICX-SKIN, TransCyte, Dermagraft, Apligraft, Or-
celare, Apiligraf, OrCel.

Allografts, or tissue taken from a living or deceased human
donor, and xenografts, taken from a different species, promote
re-epithelialization and prepare the wound bed for autograft,
increasing the healing rate when compared with traditional
dressings [13]. A recent meta-analysis suggested that since al-
lografts and xenografts appear to be equally effective, xenografts
may be a superior choice for their increased safety and reduced
price [14]. However, caution should be exercised in drawing
broad conclusions from this meta-analysis because the cited
studies lack standardization and critical details such as depth
and size of burn, and many studies cited were merely anecdotal.
A cadaver allograft is thus widely considered the best material
for temporary closure of excised wounds in patients with exten-
sive, life-threatening burns and inadequate donor sites.



asadar, considerata cel mai bun material pentru inchiderea
temporara a ranilor incizate la pacientii cu arsuri extinse, care
pun in pericol viata, in lipsa zonelor adecvate donatoare.

Autogrefele sunt tesuturi grefate intr-o noua pozitie, pe
acelasi individ. Ele sunt, de obicei, impartite in trei categorii
principale [15]:

e grefe de grosime partiald, care contin epidermul si o par-

te a stratului dermal superior;

e grefe de grosime totala, care contin atat epidermul, cat si
dermul [16]. Aceste tipuri de grefe sunt preferate in zone-
le, In care cicatricile voluminoase sau contractura grefe-
lor ar altera functia regiunii si rezultatul cosmetic ar fi in-
estetic. Ele sunt, de obicei, rezervate pentru reconstruirea
ranilor capului, gatului, mainilor si organelor genitale;

® substituentii de piele autologica de culturg, la care, mai
frecvent, se refera doar autogrefele epidermice de cul-
turd (CEA). Aceasta nomenclatura include grefele epi-
dermice si exclude grefele dermo-epidermice. Epicel si
Laserskin sunt, la moment, doud produse disponibile din
aceasta categorie [17, 18]. Substituentii de piele de cul-
turd sunt CEA cu adaugarea unui strat dermic autolog de
cultura; in rezultat, se obtine un substituent de piele cu
structura anatomica mai corecta. Acest produs este, deo-
camdatg, in faza studiilor clinice, dar, in prezent, este cel
mai avansat substituent autolog de piele din cele dispo-
nibile. Produsul este creat prin cultivarea fibroblastelor
si keratinocitelor autologice pe o matrice din colagen si
glicozaminoglicani [19, 20].

Substituentii de piele sintetici sunt compusi din materiale
non-biologice. Avantajele sunt ca acestea pot fi sintetizate la
cerere fara a fi nevoie de tesut biologic si permit un control
mai mare asupra componentelor sale. in plus, produsele pot
fi modificate prin adaugarea diferitor factori de crestere si nu
prezinta risc de transmitere a bolilor [21].

Substituentii de piele mai pot fi clasificati, in functie de
componenta celulard, in trei grupe mari: epidermali, care
contin predominant keratocite epidermale; dermali, care
contin predominant fibroblaste; si de tip mixt [22].

Substituentii biologici de piele sunt clasificati, in functie
de scopul utilizarii, Tn doua grupe mari: materiale pentru aco-
perirea plagii si pentru inchiderea acesteia [7].

® inchiderea temporard a pldgii poate fi realizata cu aju-
torul alogrefelor cadaverice. Imunosupresia patologic3,
observata in stadiile precoce dupa o arsura grava, prote-
jeaza alogrefele de desprindere 1n timpul acestei perioa-
de. Materialul cadaveric este asigurat de bancile de pie-
le, unde se pastreaza la temperaturi joase. Examinarea
atentd a donatorilor potentiali are drept scop reducerea
riscului de transmitere a agentilor infectiosi, ins3, din pa-
cate, acest risc nu poate fi redus la zero. Toate materiale-
le biologice poseda un potential de transmitere a maladi-
ilor, iar producerea si provenienta materiilor prime sunt
esentiale pentru calitatea structurilor bioingineresti
obtinute si se afla sub un control strict in Europa si Ame-
rica de Nord [23, 24].

® inchiderea permanentd a pldgii se bazeaza pe grefa epi-
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Autografts are tissues grafted to a new position on the
same individual. They are commonly divided into three main
categories [15]:

e split-thickness skin grafts (STSGs) which contain the epi-
dermis and a variable thickness of the upper layers of
dermis;

e full-thickness skin grafts (FTSGs) which contain the epi-
dermis and the entire dermis [16]. These types of grafts
are preferred in areas where significant scarring or con-
tracture of the grafts would provide armful esthetic or
functional consequences. They are usually reserved for
reconstructing wounds of the head, neck, hands, and ge-
nitals;

® cultured autologous skin substitutes which are frequently
referred to as cultured epidermal autografts (CEAs). This
nomenclature includes epidermal grafts and excludes
dermal/epidermal grafts. Epicel and Laserskin are among
the currently available products [17, 18]. Cultured skin
substitute (CASS) is a CEA with the addition of a cultured
autologous dermal layer, making it a more anatomically
correct skin substitute. This product is still in clinical tri-
als but in present it represents the most advanced auto-
logous skin substitute available. The product is created
by culturing autologous fibroblast sand keratinocytes
with collagen and glycosaminoglycan substrates [19, 20].

Synthetic skin substitutes are comprised of non-biologic
materials. Advantages are that they can be synthesized on
demand without need for biologic tissue and there is greater
control over scaffold components. Additionally, the products
can be modified for specific use by adding different growth
factors and do not carry a risk for disease transmission [21].

Cellular skin substitutes may be categorized according to
whether they consist of epidermis constructed mainly from
epidermal keratinocytes, dermis constructed mainly of fibro-
blasts, or both [22].

Biological skin substitutes can be classified in two groups:
covering material and material for wound closure [7].

® temporary wound closure can be achieved by cadaveric
allograft use. Pathologically immunosuppression obser-
ved during the early stages after a severe burn prevents
allograft detachment. Cadaveric material is provided by
skin banks where it is kept at low temperatures. Exami-
nation of potential donors is necessary for reducing the
risk of infectious agents transmitting, but, unfortunately,
this risk can’t be reduced to zero. The potential of trans-
mission of a disease is an important factor which influen-
ces the development of skin substitutes. All the biological
materials possess a potential transmission of diseases.
The manufacturing process and the origin of raw materi-
als are under strict control in Europe and North America
because they influence essentially the quality of obtai-
ned structures [23, 24].

® permanent wound closure is based on use of an epider-
mal graft applied over the integrated allodermis. It can
be a skin autologous graft or a skin substitute which
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dermica, aplicatd peste aloderma integrata. Aceasta
poate fi o grefa de piele proprie, sau sa provina dintr-un
substituent de piele, bazat pe includerea in componenta
sa a celulelor epidermice. Substituentii de piele contin
un amestec de componente de provenientd biologica si
substante non-biologice - polimeri sintetici. Pansamen-
tele disponibile, totalmente non-biologice: Opsite (Smith
& Nephew Inc.), Duoderm (ConvaTech Inc.) sunt ocluzive,
produc un mediu umed si contribuie la o vindecare mai
rapida, desi pot contribui si la proliferarea microorganis-
melor sub suprafetele lor [25, 26].

Substituentii de piele pentru acoperirea plagii

Membranele biologice pentru acoperirea plagii reprezinta
atat materiale sintetice cat si produse neprelucrate, proveni-
te din piele, cum ar fi homogrefele sau alogrefele cadaverice.
Substituentii temporari de piele trebuie sa asigure Inchiderea
temporara a plagii, sa ajute in controlul durerii, sa absoarba
exudatul din plagd, sa previna uscarea (deshidratarea plagii).
Substituentii temporari sunt utilizati in calitate de pansament
al zonei; ei asigura inchiderea temporara (fiziologica) a plagi-
lor profunde (arsuri partial profunde sau totale) dupa excizie,
protejeaza mecanic plaga, asigura protectia antimicrobiana,
mentin un mediu umed In plaga, cu o densitate redusa a ger-
menilor.

BioBran (Bertek Pharmaceuticals, SUA) reprezinta o mem-
brana bilamelara ce constd dintr-o retea de nailon aderenta
de un strat subtire de silicon semipermeabil. Reteaua de nai-
lon este acoperita cu peptide derivate din colagenul de tip I,
pentru a favoriza aderarea la patul plagii si integrarea fibro-
vasculara. BioBran asigura o bariera fata de evaporare si in-
vazia microbiand, permite controlul durerii pe toatd perioada
vindecarii plagii [27]. Odata ce plaga se vindecd, BioBran se
detaseaza si poate fi cojit cu usurinta de pe suprafata. Este re-
comandat pentru a fi utilizat in zonele donatoare si in arsurile
superficiale cu afectarea partiala a pielii, In primele 6 ore de la
traumatism, intrucat are un efect mai bun pe plagile ,curate”.
BioBran mai este utilizat si ca acoperire temporara pentru pla-
gile proaspete, dupa excizia pielii in toatd grosimea [28].

TransCyte (Advanced Tissue Sciences Inc., SUA) este consti-
tuit dintr-o retea de nailon, invelitd cu fibroblaste neonatale,
care imbunititesc semnificativ proprietitile ei curative. Intru-
cat nailonul nu este biodegradabil, acest material nu poate fi
folosit ca un substituent dermic. Fibroblastele neonatale din
interiorul stratului biologic sunt lasate sa prolifereze o perioa-
da de 17 zile, timp in care ele produc fibronectina, colagen de
tip [, proteoglicani si factori de crestere. Ulterior, materialul se
congeleaza la -702C; in rezultat, se stopeaza activitatea meta-
bolicd a fibroblastelor. Materialul se pastreaza la temperatura
de -209C in cartuse speciale.

TranCyte este indicat pentru acoperirea temporara a de-
fectelor tegumentare la pacienti dupa debridare chirurgicala
de piele integr3, sau la pacienti cu arsuri de adancime partiala,
care necesita o astfel de acoperire, Tnainte de aplicarea auto-
grefelor. TranCyte, 1a fel, este indicat pentru tratamentul arsu-
rilor intermediare sau cu afectarea partiala a dermului, care,
de obicei, necesita debridare si care au potentialul de a se vin-
deca farad autogrefare. TranCyte este contraindicat pacientilor
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contain epidermal cells. The skin substituents contain a
mixture of components of biological and non-biological
origin (synthetic polymers). Available completely non-
biological materials like Opsite (Smith & Nephew Inc.),
Duoderm (ConvaTech Inc.) are occlusive, produce a moist
environment and ensure faster wound healing, although
they may contribute to the microorganisms proliferation
under their surfaces [25, 26].

Skin substitutes used for wound coverage

Biological membranes used for wound coverage have dif-
ferent origin: synthetic materials or unprocessed skin prod-
ucts as autografs or cadaveric allografts. The temporary skin
substituents should ensure the temporary wound closure,
help in pain control, absorb exudate from the wound, and
prevent drying (desiccation injury). They are used as dress-
ing material, ensure the temporary (physiological) closure of
thickness wounds (partially burns or totally deep) after exci-
sion, protect the wound mechanically, provide antimicrobial
protection, maintain a moist environment with a low germs’
density.

BioBran (Bertek Pharmaceuticals, USA) is a by-layer mem-
brane which consists of a nylon network adhered to a thin
layer of semipermeable silicon. The nylon network is coated
with peptides derived from collagen type . It promotes mem-
branes’ adherence to the wound bed and fibrovascular integra-
tion. BioBran ensures a barrier for evaporation and microbial
invasion, allows pain control for the whole period of wound
healing [27]. Once the wound heals, BioBran detaches and can
be peeled easily from the skin surface. It is recommended for
donor sites coverage and in superficial burns with partial skin
damage during the first 6 hours after injury, because it has a
better effect on “clean” wound. BioBran is also used as a tem-
porary coverage of fresh wounds after full thickness skin exci-
sion [28].

TransCyte (Advanced Tissue Sciences Inc., USA) is a nylon
network wrapped with neonatal fibroblasts which improve
its curative properties. Because nylon is not biodegradable,
this material cannot be used as a dermal substitute. Neona-
tal fibroblasts within the biological layer proliferate during
17 days and produce fibronectin, collagen type I, proteogly-
cans and growth factors. Then the material is frozen at -70°C,
it stops the metabolic activity of fibroblasts. The material is
stored at -20°C in special cartridges.

TranCyte is indicated for use as a temporary wound cov-
ering for surgically excised full-thickness and deep partial-
thickness thermal burn wounds in patients who require such
a covering prior to autograft placement. TranCyte is also indi-
cated for the treatment of mid-dermal to intermediate depth
burn wounds that typically require debridement and that may
be expected to heal without autografting. TranCyte is contra-
indicated in those patients with known hypersensitivity to
porcine dermal collagen or bovine serum albumin. TranCyte
advantages are: bilayer analogy, excellent adherence to a su-
perficial to mid-dermal burn, decreases pain, provides bio-
active dermal components, maintains flexibility, good outer



cu hipersensibilitate la colagenul dermal porcin sau la albumi-
na din serul bovin. Avantajele TransCyte sunt: analog bistrati-
ficat, aderentd excelenta in cazul arsurilor de diferita profun-
zime, scade intensitatea durerii (efect analgezic), furnizeaza
componente dermale bioactive, poseda flexibilitate si functie
de bariera mecanica buna. Dezavantajele sunt: trebuie pastrat
congelat pana la utilizare, pretul relativ inalt [27]. Falanga V. et
al. (1998), au realizat un studiu clinic, unde au comparat utili-
zarea alogrefei de piele crioprezervate cu TransCyte in calitate
de analog dermic temporar. Rezultatele au dovedit ca aderenta
si priza au fost, cel putin, la fel de bune la utilizarea TransCyte,
in comparatie cu alogrefa. Studiul histologic comparativ dintre
TransCyte si alogrefa in plagile postcombustionale, a demon-
strat doar o singura diferenta semnificativa - o dezvoltare mai
ampla a tesutului de granulatie in plagile tratate cu alogrefe.
Rolul principal al TransCyte este tratamentul arsurilor partia-
le - acesta adera rapid la suprafata viabila a plagii, stimuland
epitelizarea. Dat fiind faptul ca TransCyte costa de 16 ori mai
scump decat BioBrane si necesita pastrare la temperaturi joa-
se, ar fi binevenit un studiu clinic care ar compara TransCyte
cu BioBrane [29].

Apligraf, echivalent al pielii umane (Organogenesis Inc.,
Novartis Pharmaceuticals Corporation, SUA), este produs prin
combinarea unui strat de gel de colagen bovin de tip I, ce con-
tine fibroblaste alogenice neonatale vii, acoperite cu un strat
epidemic cornificat din keratinocite alogene neonatale. Din
cauza ca include doua tipuri de celule diferite, acesta e cel mai
sofisticat produs tisular artificial cunoscut si este disponibil
pe piata in forma gata pentru intrebuintare, are o perioada
de valabilitate de 5 zile [30]. Apligraf promoveaza procesul
de vindecare prin furnizarea a mai mult de 40 de citokine si
factori de crestere. La aplicarea lui, inchiderea defectului are
loc de 2-3 ori mai rapid decat in cazul recurgerii la metode
conventionale. Raspunsul imun la aplicarea Apligraf nu se dez-
voltd, deoarece acesta nu contine celule prezentatoare de anti-
gen. Apligraf este unicul produs bistratificat, comercial dispo-
nibil, ce contine celule cultivate prin bioinginerie, aprobat de
FDA (in 1998) [31]. Este indicat, de rand cu compresele tera-
peutice standard, pentru tratamentul ulcerelor venoase non-
infectate, la pacientii cu insuficienta venoasa cu durata mai
mare de o luna, care nu raspund la tratamentul conventional.
Apligrafeste, la fel, indicat pacientilor cu picior diabetic pentru
tratamentul ulcerelor neuropatice, care persista mai mult de 3
saptamani, atunci cand sunt prezente leziuni ale dermei, dar
care nu implica tendonul, muschii, capsula articulara sau osul,
si nu raspund la mijloacele conventionale de ingrijire. Apligraf
este contraindicat in cazul ulcerelor infectate, la pacientii aler-
gici la colagenul bovin, sau la cei hipersensibilizati la agaroza,
care intra in componenta mediului de transport [23].

intr-un studiu prospectiv, randomizat, s-a dovedit c3, la un
numar semnificativ mai mare de pacienti, s-a reusit inchiderea
completa a plagii in grupul tratat cu Apligraf, decat in grupul
de control, in care nu s-a utilizat Apligraf. Nu au fost obser-
vate semne clinice de detasare, desi s-au observat semne de
vindecare per secundam intentionem la o jumatate din grupul
de studiu. Aceste date au fost confirmate de Sabolinski et al. si
Eaglestein et al. Nu exista, deocamdata, rapoarte care sa com-
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barrier function; as disadvantages, could be noted the need to
store frozen till use, and relatively expensive [27]. Falanga V. et
al. (1998) performed a clinical trial by which they compared
the use of cryopreserved skin allograft with TransCyte as tem-
porary dermal analog. The results showed that the adhesion
and outlet were good in both cases. Histological examination
demonstrated just one significant difference when TranCyte
and skin allograft were used for burn wounds treatment - a
broader development of granulation tissue in the second case.
The main role of TranCyte is the treatment of partial wounds
- it rapidly adheres to the viable surface of the wound and in
this way stimulates epithelialization. Because TransCyte costs
16 times more expensive than BioBran, and requires storage
at low temperature, it’s necessary to perform a clinical trial to
compare TransCyte vs. BioBran [29].

Apligraf, human skin equivalent (Organogenesis Inc.,
Novartis Pharmaceuticals Corporation, USA), is produced by
combination of a gel of bovine collagen type I which contain
allogeneic neonatal fibroblasts with a cornified epidemic lay-
er of allogeneic neonatal keratinocytes. Because it consist of
two different cell types, this is the most sophisticated artifi-
cial tissue product and it is available in a ready to use form
with a shelf life for five days [30]. Apligraf promotes healing
by supplying over 40 cytokines and growth factors. It closes
chronic wounds 2 to 3 times faster than conventional wound
care. There is no immune response to Apligrafbecause it does
not contain any antigen-presenting cells. Apligraf is the only
commercially available bi-layered bio-engineered cell thera-
py approved by the FDA in 1998 [31], indicated for use with
standard therapeutic compression for the treatment of non-
infected partial and full-thickness skin ulcers, due to venous
insufficiency of greater than 1 month duration, and which
have not adequately responded to conventional ulcer therapy.
Apligraf is also indicated for use with standard diabetic foot
ulcer care for the treatment of full-thickness neuropathic dia-
betic foot ulcers of greater than three weeks duration which
have not adequately responded to conventional ulcer therapy
and which extend through the dermis but without tendon,
muscle, and capsule or bone exposure. Apligraf is contrain-
dicated for use on clinically infected wounds, in patients with
known allergy to bovine collagen, in patients with a known
hypersensitivity to the components of the Apligraf agarose
shipping medium [32].

A prospective randomized study proved that in a signifi-
cantly higher number of patients treated with Apligraf com-
plete wound closure obtained was better than in the control
group (non-treated with Apligraf). Detachment signs were not
observed, although some signs of healing by secondary intend
were determined in the half of the group. These data were con-
firmed by Sabolinski et al. and Eaglestein et al. As there are no
any reports for clinical comparison of Apligraf with epidermal
cell culture and Dermagraft yet. Apligraft has a great poten-
tial to bring cosmetic and functional amelioration after apply
it on fenestrated medium-thickness allografts, but pigmenta-
tion, elasticity and skin graft vascularization are significantly
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pare clinic Apligraf-ul cu Dermagraft-ul sau culturile de celu-
le epidermale. Potentialul Apligraf-ului de a aduce ameliorari
cosmetice si functionale dupa aplicarea pe alogrefe fenestrate
de grosime medie este evident, insa pigmentarea, elasticitatea
si vascularizarea grefei de piele, tratata cu Apligraf, este sem-
nificativ mai mare decat in cazurile tratate obisnuit [30].

Dermagraft (Advanced Tissue Sciences Inc., SUA) repre-
zinta o structura dermica vie, crioprezervatd, obtinuta prin
cultivarea fibroblastelor alogene neonatale pe o structura de
polimer: acid poliglicolic sau Poliglactin-910, cu denumire co-
merciald de Dexon sau Vicryl. Fibroblastele devin confluente
in interiorul retelei de polimer, secretand factori de crestere
si proteine matriciale dermice - colagen, tenascina, vitronecti-
na si glicozaminglicani, creand, astfel, o structura dermica vie.
Ea ramane viabila si metabolic activa dupa aplicarea pe pla-
g3, in pofida crioprezervirii [33]. In SUA, Dermagraft-ul este
aprobat pentru tratamentul ulcerelor venoase cronice ale
membrelor inferioare, precum si utilizat intr-o varietate de
alte cazuri, pentru a facilita vindecarea defectelor tegumenta-
re [34]. Dermagraft-ul imbunatateste procesul vindecarii prin
stimularea cresterii tesutului fibrovascular si reepitelizarii de
la marginile plagii. Desi Dermagraft nu a fost utilizat pe larg in
tratamentul arsurilor, el a fost utilizat sub grefele fenestrate
de piele despicata, pe plagi cauzate de arsuri profunde. Acesta
poate reprezenta o solutie utild pentru substituirea tesutului
dermic pierdut, insa studiile clinice au semnalat reactii imu-
nologice impotriva fibroblastilor [27].

Substituenti de piele pentru inchiderea pldagii

AlloDerm (LifeCell, SUA) este pe larg utilizat in clinica din
1995 [35]. Acesta reprezintad piele umana de cadavru, prelu-
crata, de pe care s-a inldturat epiderma si s-au extras compo-
nentele celulare ale dermei inainte de crioprezervare, pen-
tru a evita riscul dezvoltdrii raspunsului imun specific sau
inflamatiei [36]. Tot ceea ce ramane este o retea de colagen.
Corpul recunoaste matrixul intact drept un material biologic
inert, care ofera pielii un grad mai inalt de rezistenta. AlloDerm
este considerat un material cu grad minim de prelucrare, iar
dupa structurd, acesta nu difera mult de pielea naturala si,
conform clasificarii FDA, este inclus in categoria “banked hu-
man tissue” (tesuturi umane, ce pot fi stocate in banca) [37].
Dupa ce se aplica pe patul vascular, acesta devine repopulat
de celulele gazdei, revascularizat si incorporat in tesut. Initial,
AlloDerm a fost folosit in calitate de substituent tegumentar la
pacientii cu arsuri. In scurt timp, avantajele acestui produs in
inlocuirea sau repararea tesutului dermic lezat sau inadecvat,
au fost pe larg apreciate si Alloderm se aplic3, deja, Tn mai mul-
te domenii medicale: chirurgie plastica si reconstructiva, der-
matochirurgie, urologie, ortopedie, stomatologie. Din 1992,
AlloDerm a fost aplicat la mai mult de 30.000 de pacienti. Avan-
tajele AlloDerm-ului sunt: (1) este singurul substituent biolo-
gic de piele, care poate sa stimuleze regenerarea tesutului nor-
mal; (2) fiind un tesut uman, nu poate conduce la declansarea
raspunsului inflamator sau al unei reactii alergice; (3) este
moale si pliabil; (4) nu este necesar de a preleva tesut de pe o
alta zona a corpului; (5) este nevoie de un strat foarte subtire,
atunci cand este utilizat in calitate de grefa de suprafata [35,
38]. Exista publicatii, care comunica rate bune de integrare si
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higher than in ordinary cases [30].

Dermagraft (Advanced Tissue Sciences Inc., USA) repre-
sents a living cryopreserved dermal structure, obtained by
allogeneic neonatal fibroblasts cultivation on a polymeric
structure: polyglycolic acid or Polyglactin-910 (the trade
name - Dexon or Vicryl). Fibroblasts become confluent inside
the polymer network and secrete growth factors and dermal
matrix proteins - collagen, tenascin, vitronectin and glycos-
aminoglycan. In this way, a living dermal structure is obtained.
Despite cryopreservation, it remains viable and metabolically
active after application to the wound [33]. Dermagraft has
been approved for marketing in the United States for treat-
ment of venous leg ulcers (VLUs) and has been clinically used
in a variety of other indications to stimulate wound healing
[34]. Dermagraft facilitates wound healing by stimulating
the growth of fibrovascular tissue from the wound bed and
reepithelization from the wound margins. Although Derma-
graft was not widely used in burns’ treatment, it was used
as fenestrated split graft in wounds caused by deep burns. It
can be a useful solution for replacing lost dermal tissue, but
clinical trials determined immunological reactions against fi-
broblasts [27].

Skin substitutes used for wound closure

AlloDerm (LifeCell, USA) is used in various applications
since 1995 [35]. It is processed human cadaveric skin, in
which epidermis is removed, the cellular dermis components
are removed too prior to cryopreservation in order to prevent
specific immune response or inflammation [36]. All that re-
mains is a collagen framework. Body recognizes the intact ma-
trix as a biologically inert material which provides strength to
the skin. AlloDerm is regarded as minimally processed, is not
significantly changed in structure from the natural tissue so
the FDA has classified it as banked human tissue [37]. Once
it is applied to the wound bed, it is repopulated by host cells,
revascularised and incorporated into the tissue. Initially, Allo-
Derm was used as a skin replacement for burn patients. Quick-
ly, plastic surgeons, urologists, orthopedic surgeons, dentists
worldwide recognized the benefits provided by this natural
soft tissue replacement when used as an implant to repair or
replace damaged or inadequate dermal tissue. Since 1992, Al-
loDerm has been used in more than 30,000 patients. AlloDerm
advantages are: (1) it is the only skin substituent capable for
normal tissue regenerating; (2) since it is human tissue, it can-
not provoke any inflammatory response or allergic reaction;
(3) it is a soft, pliable implant with a natural feel; (4) there is
no need to harvest tissue from another site on your body; and
(5) it requires a very thin layer when used as a surface graft
[35, 38]. Published data show good rates of integration and
reduction of the following cicatrisation in total deep wounds,
allowing covering with free skin ultra-thin split grafts during
a single intervention. In a multicentric study on 67 patients
with total or partial deep burns, the wounds were excised and
closed either with AlloDerm and split skin graft or with split
skin graft only. In the last case AlloDerm was just perforated
and wasn'’t stretched, in this way the cellular elements were



de reducere a cicatrizarii ulterioare ale plagilor profunde to-
tale, permitand acoperirea cu grefa de piele libera, despicata
ultra-subtire, in timpul unei singure interventii. intr-un studiu
multicentric, efectuat pe 67 de pacienti cu arsuri profunde to-
tale sau profunde partiale, plagile se excizau si se inchideau
fie cu AlloDerm si grefa de piele despicatd, fie doar cu grefa de
piele despicata. in ultimul caz, AlloDerm se fenestra, dar nu se
intindea; In asa mod, elementele celulare pot fi alimentate cu
serul care patrunde prin orificii. Evaluarea plagii la distanta a
demonstrat ca autogrefele cu AlloDerm erau echivalente auto-
grefelor de piele integrala. Lattari et al., au raportat trei cazuri
de utilizare a AlloDerm, in asociere cu grefe de piele despicata
ultra-subtire, fenestrata (0,15-0.20 mm, fenestrate 1,5:1), care
au fost aplicate pe suprafata dorsala a trei maini si a unei glez-
ne. Autorii au raportat despre o recuperare rapida, fara deficit
rezidual. Aceastd abordare este similard celei care se refera la
utilizarea Dermagraft-ului [36].

Integra (Integra Life Science Corporation, SUA) este cel mai
utilizat substituent de piele in arsuri si a fost descris pentru
prima data de Yannas et al. (1981). Integra are o structura bi-
lamelara, care consta din colagen bovin si glicozaminglican,
acoperite, de o parte, cu 0 membrana de silicon, care asigura
functia epidermei. Dimensiunea porilor a fost conceputa intre
70 si 200 pm, pentru a permite migrarea propriilor celule en-
doteliale si fibroblastelor. Porii mai mici intarzie sau chiar pre-
vin biointegrarea, In timp ce porii mai mari confera o suprafa-
ta de atasare insuficientd pentru celulele migrante ale gazdei.
Dupa aplicarea pe o plaga proaspat excizata, stratul de colagen
se biointegreaza cu plaga pentru a forma un ,neoderm” vascu-
lar - proces, care dureaza aproximativ 3-6 saptamani. Odata
ce acest stadiu a fost depasit, stratul de silicon poate fi inlatu-
rat si se poate aplica o grefa de piele despicata ultra-subtire
[39, 40]. Pana in prezent, probleme imunologice semnificative
(de respingere) ale produsului nu au fost semnalate. Indicatia
de electie o reprezinta tratamentul plagilor postexcizionale
ale arsurilor de gradul III si IV. Avantajele Integra sunt: (1)
este superior substituentilor tegumentari monostratificati;
(2) rezultatul estetic In timp este mult mai bun; (3) este dis-
ponibil imediat si in orice cantitati; (4) permite amanarea au-
togrefarii pana in momentul, in care se pot obtine autogrefele;
(5) Integra poate ramane la nivelul plagii pana la aproximativ
2 luni, fara a forta, astfel, aplicarea imediata a autogrefelor; (6)
functioneaza ca un suport biorezorbabil, potentand cresterea
neodermului (asemanator cu cel normal); (7) ridicarea stra-
tului siliconic (extern) este atraumatica, neimplicand excizia
chirurgicald; si (8) permite aplicarea de grefe foarte subtiri,
usurand, astfel, vindecarea zonei donatoare si permitind even-
tual o noua recoltare din aceeasi zona [8]. Exista si unele dez-
avantaje 1n utilizarea acestui produs - este relativ scump in
comparatie cu alogrefele de piele cadaverica din bancile de
tesuturi [39, 40]. Utilizarea Integra impune o interventie in
doua etape, cu un interval minimal de 3 sdaptamani intre apli-
care si grefarea cu piele despicata, pentru a forma neoderma.
In anumite cazuri, acest fapt poate creste perioada de timp
necesara vindecarii plagii. Daca Integra ar putea fi utilizata in
combinatie cu culturi de celule epidermale autologice, atunci
o Intarziere de 3 saptamani ar putea fi avantajoasa.

Substituenti biologici ai pielii

supplied with serum that penetrated through the holes. The
assessment demonstrates that autografts with AlloDerm are
equivalent to natural skin autografts. Lattari et al, reported
three cases of use of AlloDerm in association with split skin
ultra-thin graft (0.20 to 0.15 mm, perforated 1.5:1). They were
applied to the dorsal surface of the three hands and one ankle.
The authors reported a rapid recovery without residual defi-
cit. This approach is similar to that which refers to the use of
Dermagraft [36].

Integra (Integra Life Science Corporation, USA) is a widely
used as a skin substitute in burn patients. For the first time
it was described by Yannas et al. (1981). Integra is a by-layer
structure which consists of bovine collagen and glycosamino-
glycan coated with a silicone membrane on the side, which ex-
ecute the epidermis function. The pore size is between 70 and
200 pm. They enable fibroblasts and endothelial cells migra-
tion. Smaller pores delay or even prevent biointegration, while
the larger pores determine insufficient attachment surface for
the migrated host cell. After applying on a fresh excised wound
the collagen layer integrates in the wound and form a vascular
“neoderm”. This process takes about 3-6 weeks. Once this stage
is passed, the silicone layer can be removed and a skin split
ultra-thin graft can be applied [39, 40]. Significant immuno-
logical problems (rejection) of the product are reported. The
indication for Integra use is treatment of post-excised wounds
of third and fourth degree burns. Integra advantages are: (1) is
better than monolayer skin substituents; (2) gives better aes-
thetic result in time; (3) is immediately available and in any
quantity; (4) allows autografting delay until autografts can
be obtained; (5) Integra remains in the wound approximately
for 2 months and don’t force immediate autograft application;
(6) acts as a bio-resorbable support and stimulates the neo-
derm growth (like that normal); (7) silicone layer (the exter-
nal one) elevation is atraumatic and doesn’t involve surgical
excision; and, (8) allows very thin grafts application, facilitat-
ing the healing of the donor site and allowing a new harvest
from the same area if it is necessary [8]. There are some dis-
advantages of using this product - it’s relatively expensive in
comparison to cadaverous skin allograft from tissue banks [39,
40]. Using Integra is required intervention in two stages, with
aminim interval of 3 weeks between application and split skin
grafting necessary for neoderm formation. In some cases this
may increase the time necessary for wound healing. If Integra
could be used in combination with autologous epidermal cells,
a three weeks delay can be advantageous.

A recent study, made on a porcine model, shows successful
integration of autologous epithelial cells on the material type
Integra already applied on the wound. Subsequent histological
examination showed a nearly complete confluence of epider-
mal autologous cells in the seventh day, while in the control
group, the autologous epidermal cells applied on the fresh ex-
cised wounds did not integrate. Current research are focused
on collagen-glycosaminoglycan matrix modification by addi-
tional incorporation in structure of peptides and antibiotics.
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intr-un studiu recent, pe un model porcin, s-a demonstrat
integrarea reusita a culturilor de celule epiteliale autologice
pe material de tip Integra, deja aplicat pe plaga. Examinari-
le histologice ulterioare au demonstrat o confluentd aproape
completa a culturilor de celule epidermale autologice la 7 zile,
in timp ce, In grupul martor, cand culturile de celule epider-
male autologice au fost aplicate pe plagi proaspat excizate pe
toatd grosimea pielii, acestea nu s-au integrat. Cercetarile cu-
rente se concentreaza pe modificarea matricei de colagen-gli-
cozaminoglicani prin incorporarea suplimentara in structura
a peptidelor si antibioticelor. Integra poate fi folosita drept
suport pentru cultivarea keratinocitelor autologice. Culturile
de keratinocite autologice au demonstrat ca au capacitatea de
a forma un strat epitelial dupa ce se plaseaza pe Integra, cu
grefare ulterioara. Materialul de insamantare a dovedit o ade-
rentd buna pe plagd, vindecare completd, cu contractie minora
a plagii, avand potentialul de a restabili pielea umana elastica,
functionala si cu rezultate durabile.

Substituenti epidermali

Substituentii epidermali autologici sau alogeni constau, in
cea mai mare parte, din keratinocite epidermale. Descoperirea
lor se datoreaza cercetarilor efectuate de Rheinwald si Green
(1975), care au obtinut, pentru prima data, culturi epiteliale
monostrat matrice sintetice de sustinere. Insi celulele obtinute
dupad metoda propusa de Rheinwald si Green se diferentiau
rapid in cadrul cultivarii, faicind imposibild obtinerea numa-
rului suficient de celule. Pricipiul acestei metode consta in
co-cultivarea keratinocitelor umane cu fibroblastele murine
3T3, subletal iradiate. Celulele 3T3 servesc in calitate de strat
de suport (sau, feeder) pentru keratinocite, ramanand viabi-
le, dar incapabile de a se multiplica dupa iradiere. Aplicarea
mitomicinei C poate servi drept alternativa iradierii pentru
stoparea multiplicirii celulelor 3T3. In orice caz, fibroblastele
murine raman metabolic active si produc factori esentiali pen-
tru multiplicarea si cresterea keratinocitelor, Insamantate pe
suprafata lor. Acest proces, de la inceperea cultivarii si pana la
aplicarea stratului de keratinocite la pacient, dureaza aproxi-
mativ 3-4 saptamani [41].

Avantajele substituentilor epidermali sunt: functioneaza
ca acoperire permanentd si nu dezvolta reactie de respinge-
re. Dezavantajele substituentilor epidermali sunt: (1) prezinta
instabilitate mecanica (fragilitate) prin structura monostrat
(lipsita de suportul dermic), manevrare dificila; (2) prezinta
dificultati in utilizare, in cazul leziunilor tegumentare profun-
de, cu distrugerea completd a stratului dermal; (3) necesita
mult timp pentru obtinerea numarului suficient de celule; (4)
flictenizeaza cu usurintd; (5) retractii importante; (6) rezultat
estetic precar; (7) au un cost ridicat; (8) aplicarea lor pe ana-
logi dermali sintetici nu si-a demonstrat eficienta [8, 42].

Culturi de keratinocite autogene

Tehnologia cresterii keratinocitelor a fost pusa la punct
acum 30 de ani. Foitele confluente de keratinocite pot fi cres-
cute in vitro si aplicate, apoi, pe defecte tegumentare generate
de arsuri, ulcere cronice ale gambei, inlaturarea nevusurilor
gigantice, epidermoliza buloasa, necroza scalpului la nou-nas-
cuti etc. Ca si in cazul grefelor de piele despicata, atasarea cul-
turilor celulare epiteliale autogene depinde de patul recipient
al plagii, care trebuie sa fie, de preferinta, tesut granular tanar
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Integra can be used as a support for autologous keratinocytes
cultivation. The autologous keratinocytes have the capacity to
form an epithelial layer after placing on Integra with subse-
quent grafting. The material demonstrates a good adherence
to the wound, complete wound healing with a minor contrac-
tion and has the potential to restore elastic, functional human
skin with sustainable results.

Epidermal substitutes

Autologous and allogeneic cultured epidermis consist
mainly of epidermal keratinocytes. Their discovery is due
to research conducted by Rheinwald and Green (1975), who
obtained for the first time an epithelial monolayer cultures
on synthetic support. Prior to Rheinwald and Green’s report,
however, human epidermal keratinocytes had easily keratin-
ized (undergone final differentiation) during culture, mak-
ing it impossible to obtain sufficient cell proliferation. The
principle of this method is based on co-cultivation of human
keratinocytes with sublethally irradiated murine 3T3 fibro-
blasts. The 3T3 cells serve as a supporting (feeding) layer
for the keratinocytes, remaining viable but unable to divide
themselves post-irradiation (an alternative method involves
stopping 3T3 cells dividing using mitomycin C). However, the
metabolic activity of these mouse fibroblasts remains func-
tional, yielding growth factors which are essential for the
division and growth of keratinocytes seeded on top of them.
This process takes approximately 3-4 weeks from the start
of cultivation to the application of keratinocyte sheets to the
patient [41].

Advantages of epidermal substitutes: act as a permanent
coverage, and don't give rejection response. Disadvantages of
epidermal substitutes are: (1) fragility and mechanical insta-
bility because they don’t have a dermal support (monolayer
structure) difficult handling; (2) problematical use in cases
of deep skin damage for patients in whom the dermis has
been completely destroyed; (3) time lag to obtain the needed
amount; (4) easily formation of fluid-filled vesicles; (5) sig-
nificant retractions; (6) uncertain aesthetic outcome; (7) high
cost; (8) application on derma synthetic analogues is not an
effective one [8, 42].

Autologous keratinocytes cultures

The keratinocyte cultivation is possible for 30 years. Con-
fluent keratinocyte layer may be grown in vitro and then ap-
plied to the skin defects caused by burns, chronic leg ulcers,
giant nevus removing, epidermolysis bullosa, scalp necrosis in
new-borns etc. As in the case of split skin grafts, autologous
epithelial cells attachment depends on the wound bed quality,
which preferably should be fresh granulation tissue or muscle
fascia and should not be chronic granulation tissue. Wound
pre-grafting with an allograft will encourage the incorpora-
tion and ensure the presence of non-granular dermis bed con-
sisting of autologous or allogenic dermis.

The films of keratinocytes are offered under the name Epi-
cel (Genzyme Tissue Repair Corporation, USA) and can be ob-
tained in well-equipped hospital and university laboratories.



sau fascie musculard, Insd nu tesut granular cronic. Pregrefa-
rea plagii cu alogrefa va incuraja incorporarea si va asigura
prezenta unui pat dermic nongranular, format din derma au-
togena sau alogena.

Peliculele constituite din keratinocite sunt oferite sub de-
numirea de Epicel (Genzyme Tissue Repair Corporation, SUA)
si pot fi realizate 1n laboratoarele spitalelor si universitatilor
bine echipate. Totusi, sunt scumpe, intrucat necesita mul-
td munca calificatd si un bun control al calitatii; in plus, sunt
necesare 3-5 sdptamani pentru a produce 1,8 cm? de pelicule
confluente de celule dintr-o biopsie de 2 cm?. Pentru a utiliza
optimal foitele de autogrefa epiteliald, este necesar un grad
inalt de coordonare intre sala de operatii si laborator. Pentru
a rezolva aceste probleme, s-a recurs la congelarea culturilor
de keratinocite, atat in forma de suspensie, cat si de culturi de
autogrefe epiteliale, ele ramanand viabile, desi eficienta de ge-
nerare a coloniilor scade, dupa aceasta, cu circa 50%.

Keratinocite alogene cultivate

In incercarea de a rezolva problema impusi de intarzierea
cresterii keratinocitelor autologice confluente pentru inchi-
derea plagii, a fost studiata utilizarea keratinocitelor alogene
cultivate. Dupa cultivare, keratinocitele nu exprima antigeni
MHC de clasa II. Ele nu stimuleaza limfocitele alogene. Expre-
sia antigenilor MCH de clasa I este si ea atenuata de pasajul
multiplu al celulelor si crioconservare. La aplicarea keratino-
citelor non-diferentiate, straturile granulos si cornos nu sunt
prezente. La a sasea zi dupa aplicare, celulele se diferentiaza
in straturi normale, Insa jonctiunea dermo-epidermica nu este
una stabila. La a treia saptamana dupa grefare, apare mem-
brana bazalda cu hemidesmozomi. Pe parcursul saptamanilor
6-12, fibrele de ancora (colagen de tip VII) sunt putine la nu-
mar si imature, desi papilele sunt prezente deja si sistemul de
vascularizare este format.

In experienta clinicd, nu se observi reactia de detasare acu-
td, ce urmeaza in urma aplicarii foitei de keratinocite. Totusi,
probele cu cromosomul Y si ADN, au demonstrat ca celulele
alogene isi pastreaza viabilitatea mai putin de 1 saptamana
dupa aplicarea lor pe plagile rezultate in urma exciziei tatu-
ajelor sau a ulcerelor. Termenul creste pana la 6 saptamani,
cand se aplicd pe zonele donatoare de grefa de piele despicata.
Vindecarea mai buna dupa aplicarea keratinocitelor alogene
este atribuitad secretiei factorilor de crestere si a citokinelor
de catre celule. Culturile de keratinocite alogene sunt privite,
prin urmare, ca un material pentru acoperirea plagii, intrucat
singure nu pot sa asigure inchiderea plagii. Utilizarea kerati-
nocitelor alogene se considera primordiald in acoperirea pla-
gilor cronice deschise, precum ulcerele de gamba, sau pentru
a accelera vindecarea zonelor donatoare.

Culturile de alogrefe epiteliale reprezinta niste foite fra-
gile. Ele trebuiesc separate de la vasul de cultura celulara cu
ajutorul unei enzime proteolitice, nainte de aplicarea pe patul
plagii. Procedeul induce contractie si proliferare ulterioara re-
dusa. Epiteliul format este instabil, fapt ce conduce la aparitia
spontana a bulelor la mai multe luni dupa grefare, crescand,
astfel, susceptibilitatea pentru infectii si contracturi. Histolo-
gic, fragilitatea foitelor culturilor de alogrefe epiteliale poate
fi produsa de imaturitatea jonctiunii dermo-epidermice, care
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However, they are expensive because of the fact that their pro-
duction requires skilled labour and good quality control; 3-5
weeks are required to produce 1.8 cm? of confluent cell film
from a 2 cm? biopsy. A high degree of coordination between
the operation theatre and laboratory is necessary for optimal
epithelial autograft use. For solving this problem, the kerati-
nocyte cultures are congealed, both in suspension and in cul-
ture of epithelial autografts. The cells remain viable, but the
efficiency of colonies generation is reduced by about 50%.

Cultured allogeneic keratinocytes

To obtain the confluent culture of autologous keratinocytes
for wound closure is a long process that is why allogeneic cul-
tured keratinocytes use is studied too. After cultivation kerati-
nocytes do not express Ag (antigens) of MHC class Il and do not
stimulate allogeneic lymphocytes. Expression Ag of MHC class
lis also attenuated by multiple passage and cells cryopreserva-
tion. When transplanted, keratinocytes are non-differentiated,
the cornified and granular layers are not present. On the 6th
day after grafting they differentiate into normal layers, but
crosslinking increases are missing; 3 weeks after fragging the
basal lamina with hemi-desmosomes is already present. Dur-
ing the first 6-12 weeks anchoring fibrils (collagen VII) are few
in number and immature, although at this stage the ridges are
present and the vascular organization is normal.

In clinical experience acute detachment reaction after
keratinocytes’ pellicle application is not observed. However,
samples with chromosome Y and DNA demonstrated that al-
logeneic cells retain their viability less than 1 week after appli-
cation to the wound resulting from tattoos or ulcers excision.
The term increases to 6 weeks when keratinocytes are applied
to the skin split graft donor sites. Progressively wound heal-
ing after allogeneic keratinocytes application is determined by
secretion of growth factors and cytokines of these cells. Allo-
geneic keratinocyte cultures are seen as a material for wound
coverage because they cannot provide wound closure alone.
The use of allogeneic keratinocytes is essentially in chronic
open wounds covering (as leg ulcers), or for accelerating do-
nor sites healing.

Epithelial allografts represent some fragile films. Before
application to the wound bed they should be detached from
the cell culture dish with a proteolytic enzyme. This process
produces shrinkage and low subsequent proliferation. Epithe-
lium formed in this way is unstable and leads to spontaneous
bubbles appearance several months after grafting, increases
susceptibility to infections and contractures. Histologically,
the fragility of epithelial allograft can be produced by dermo-
epidermal junction immaturity, which lead to an inadequate
anchorage. There is an abnormal wound healing area around
the graft edges firmly seated and there is a healing type “brick
wall” [43].

Several groups work in the direction of development of
transportation systems for cultured keratinocytes which will
reduce costs, will improve incorporation and the quality of the
formed epidermis. Many of these transporting systems are not
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duce la un ancoraj inadecvat. Apare o zona de vindecare anor-
mal3, ferm3, in jurul zonei de grefa [43].

Mai multe grupuri lucreaza in sensul dezvoltarii unor siste-
me pentru transportarea culturilor de keratinocite autogene,
in speranta cd aceasta va reduce costurile si va ameliora incor-
porarea si calitatea epidermei rezultate. Multe dintre aceste
solutii nu au fost utilizate pe larg pe subiecti umani. Transpor-
tul celulelor cultivate spre zona defectului se face prin aplicare
directd sau cu utilizarea sistemelor de transport [44].

Aplicare directa

S-au realizat anumite succese, aplicand celulele impreuna
cu fibring, in suspensie sau sub forma de membrana.

Suspensia de fibrind. Este o tehnica simpl3, care permi-
te grefarea la etape mai precoce, cand celulele se afla in stare
proliferativa activa. Dupa ce keratinocitele se fixeaza de plaga
cu fibrind, vindecarea completa se produce in 14-21 de zile.
Pe model animal (sobolani), prin utilizarea unei suspensii
de clei de fibrina pe un pat dermic pregrefat, s-au obtinut un
atasament si o regenerare buna si, in final, piele stabila, cu ca-
litati mecanice bune.

Foita de fibrind. Culturi subconfluente de keratinocite pot
fi crescute pe un strat de fibrina si, apoi, transferate in forma
de placute pe plagi. Asa metoda a fost folosita la trei pacienti
cu plagi profunde dupa excizie. S-a constatat ca fibrina ofera o
bariera satisfacatoare in raport cu mediul inconjurator timp
de 10 zile, astfel asigurand timpul necesar pentru proliferarea
keratinocitelor pana la confluenta. Culturi de keratinocite au-
togene au fost aplicate si sub forma de spray de fibrina auto-
gena pe suprafata plagii.

Suspensii de celule pentru pulverizare. Culturi de ke-
ratinocite au fost aplicate pe plagi acoperite cu autogrefe de
piele despicata, fenestrata 3:1. in aceste cazuri, keratinocitele
au fost suspendate In mediu de crestere si au fost pulverizate
direct pe plagd, fara a folosi fibrina. Se raporteaza ca plagile se
vindeca mai rapid si au o calitate mai bung, acolo unde s-au
pulverizat celule.

Sistem de transport

Au fost utilizate mai multe membrane 1n calitate de suport
pentru keratinocite. Unul dintre cele mai moderne este Laser-
skin (Fidia Advanced Biopolymers, Italia), un derivat esterificat
al acidului hialuronic, perforat cu ajutorul laserului. Acidul
hialuronic stimuleaza migrarea celulelor, proliferarea lor si
procesul de angiogeneza. Acelasi material a aparut pe piata cu
denumirea de Vivoderm (ER Squibb and Sons Inc., SUA). Kera-
tinocitele sunt insdamantate in vitro pe membrana si, prolife-
rand, populeaza porii creati de laser. Coloniile celulare cresc,
apoi, de asupra si sub membrang, care poate fi dezlipita de pe
ceasca Petri fara digestie enzimatica. Metoda a fost utilizata
in clinicd in tratamentul vitiligo, precum si pentru a acoperi
Integra [45].

Substituenti combinati de piele pentru inchiderea
plagii

Rezultatele elaborarii si utilizarii sistemelor alternative de
transport pentru celule (trame, suporturi) sunt incurajatoare,
deoarece acolo, unde keratinocitele au fost utilizate separat,
calitatea vindecdrii a fost de calitate proasta. Combinarea ke-
ratinocitelor cu anumite forme de matrice cutanatd, creste

MJHS 7(1)/2016

used widely in humans. The delivery of cells to the wound can
be at any stage in the expansion process by direct application
or by use of a carrier [44].

Direct application

There are some successes in keratinocyte application with
fibrin, in suspension or in the form of a membrane.

The fibrin suspension. The fibrin suspension is a simple
technique that allows grafting at early stages, when cells
proliferate actively. Once keratinocytes are attached to the
wound, complete healing occurs in 14-21 days. In the animal
model (rat) a good attachment and regeneration and forma-
tion of stable skin with good mechanical properties were ob-
tained by use of a fibrin glue suspension on the dermal pre-
grafted bed.

Fibrin pellicle. Keratinocyte subconfluent cultures can be
grown on a layer of fibrin and then transferred to the wound
bed. Such method was used to three patients with deep
wounds after excision. It was found that fibrin provided a sat-
isfactory barrier against the environment for 10 days, ensur-
ing the time required for the keratinocytes proliferation until
confluence. Autogenous keratinocytes can be applied in spray
form on the wound surface.

Cell suspension for pulverization. Keratinocyte suspen-
sion were applied to wounds covered with split skin fenes-
trated 3:1 autografts. In these cases the keratinocytes are sus-
pended in growth medium and sprayed directly on the wound
surface without the use of fibrin. It is reported that wounds
heal faster and have a better quality where cells were sprayed.

Carrier system

Different membranes were used as a support for keratino-
cytes. One of the latest is Laserskin (Fidia Advanced Biopoly-
mers, Italy), an esterified derivative of hyaluronic acid perfo-
rated by laser. The hyaluronic acid can promote cell migration,
proliferation and angiogenesis. The same material appeared
on the market under the name Vivoderm (ER Squibb and Sons
Inc., USA). Keratinocytes seeded in vitro on the membrane and
proliferate. In this way they inhabit the pores created by laser.
Then the cell colonies grow above and below the membrane.
It can be peeled from the cup surface without enzymatic diges-
tion. It has been used clinically in the treatment of vitiligo and
for Integra covering [45].

Complex skin substitutes for wound closure

The results of development and use of alternative carrier
systems for cells (Trame, supports) are encouraging because
when keratinocytes are used separately the healing quality is
poor. Combination of keratinocytes with some forms of cuta-
neous matrix increases the efficiency of their utilization. Ma-
trix films with subconfluent cell cultures need time to restore
the dermal basal membrane. The dermal basal membrane is
the key-structure which ensures a robust and adherent epi-
dermal barrier. The best solution is the formation by epider-
mis of the basal membrane during the cultivation process with
its maintenance during the autograft transportation. The ob-
jective can be achieved by keratinocyte cultivation on a certain
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eficacitatea utilizarii acestora. Totodatd, placutele de matrice
cu celule subconfluente, au nevoie de timp pentru a restabili
membrana dermica bazald, care este structura-cheie, ce asi-
gura o bariera epidermica robusta si aderenta. Solutia cea mai
favorabila ar fi formarea de citre epiteliu a unei membrane ba-
zale in decursul procesului de cultivare, cu mentinerea aces-
teia Tn timpul transportarii autogrefei celulare epidermice.
Obiectivul poate fi atins prin cultivarea celulelor pe un anumit
tip de biomaterial. Daca stratul epidermic poate fi fixat in pla-
g4, atunci bariera epidermica vitald poate fi substituita. Acest
mod de abordare este denumit adesea tehnologie ,,complexd”
de substituire a pielii. Sinteza unui compus cutanat, care are
doua componente, dermic si epidermic, poate nu doar sa im-
bunatateasca tehnicile de transfer al keratinocitelor, dar si sa
influenteze aderarea, cresterea si diferentierea epidermica.
Cultivarea concomitenta a Keratinocitelor si fibroblastelor
stimuleaza sinteza colagenului de tip VII, proteina structurala
majora a fibrilelor de ancoraj.

Compusii, dezvoltati actualmente, contin geluri simple de
colagen, similare dupa forma cu Apligraf, derma prelucrata si
compusi pe baza de colagen-glicozaminoglicani.

Compusi pe baza de alogrefe si xenogrefe

Ghosh et al. (2009), au comparat metodologiile folosite
pentru prepararea substituentilor de piele, combinati pe baza
de derma alogena. Ei au cercetat etapele de sterilizare, de de-
epitelizare si introducere a fibroblastelor si keratinocitelor
in compus, necesare pentru producerea unei derme sterile
si acelulare, cu membrana bazala intactd, necesara pentru o
buna aderare a stratului epidermal.

Tehnica de glicerolizare standardizata ofera rezultate opti-
male de sterilizare, mentinand, in acelasi timp, o derma elasti-
ca ce pastreaza cu fidelitate structura histologica normala. Ira-
dierea face pielea rigida si histologic anormalg, iar tratamentul
cu oxid de etilena are rezultate imprevizibile. Daca oxidul de
etilena ar da rezultate consistente, ar fi preferata din cauza ca
reprezinta o procedura de sterilizare standard si rapida.

De-epidermizarea cu clorura de natriu pastreaza membra-
na bazald mai bine si a fost mai rapida decat la utilizarea so-
lutiei de fosfat tampon. Penetrarea fibroblastelor in derma se
produce doar in derma reticulard, in cazul in care nu a fost in-
samantata impreuna cu keratinocitele. Autorii acestui studiu
recomanda un compus format din alogrefa glicerolizata sau
tratata cu oxid de etilena, Tnsamantat, in prealabil, cu fibro-
blaste si, ulterior, cu keratinocite [46].

Compusi derivati din matrice colagen-glicozaminoglican

Studiile in vitro, in care keratinocitele umane subconfluen-
te sunt aplicate pe suprafata unei matrice de colagen-glico-
zaminoglicani, similara celei utilizate in Integra, au dovedit
aderenta si crestere pana la confluenta. Modificarile ulterioa-
re ale membranei din colagen-glicozaminoglicani pentru im-
plantarea fibroblastelor autogene, au permis cresterea unor
straturi distincte de cultura de keratinocite autogene pe su-
prafata modificata. Utilizarea clinica a acestui tip de material
in plagile profunde, excizate ale pielii, au dovedit rate de incor-
porare acceptabile, cu formarea membranei bazale timp de 9
zile. Lucrdrile ulterioare ale acestui grup, utilizand keratino-
citele impreuna cu fibroblastele, au demonstrat ca includerea

Substituenti biologici ai pielii

type of biomaterial. When the epidemic layer is attached on
the wound surface, the vital epidermic barrier function is sub-
stituted. This method is called “complex” technology of skin
substitution. Formation of a skin substitutes which consists of
two components - the dermis and epidermis components -
can improve the keratinocytes carrier methods and influence
the epidermic adherence, growth and differentiation. Kerati-
nocytes and fibroblasts simultaneous cultivation stimulates
the synthesis of collagen type VII, the major structural protein
of anchorage fibrils.

Currently developed products contain simple collagen
gels, similar with Apligraf, processed dermis and components
based on collagen-glycosaminoglycans.

Compounds based on allografts and xenografts

Ghosh et al. (2009) compared the methods used for the
preparation of “complex” skin substitutes based on allogeneic
dermis. They studied the steps of sterilization, de-epithelial-
ization and fibroblast and keratinocyte introduction in the
compound necessary for production of a sterile and acellular
dermis with intact basal membrane which ensure a proper
epidermal layer adherence. Glycosylation standardized tech-
nology leads to obtain optimal sterilization results and allows
to maintain elastic dermis which keep normal histological
structure. The radiation makes the skin stiff and histologi-
cally abnormal. The treatment with ethylene oxide has un-
predictable results. If ethylene oxide gives consistent results
it will be preferred because it is a quick standard sterilization
procedure.

De-epidermisation with sodium chloride maintains the
basal membrane better and is a faster method than phosphate
buffer solution use. The penetration of fibroblasts into the
dermis has place only in the reticular layer (if keratinocytes
are not seeded simultaneously). The authors of this study rec-
ommend a compound which consist of glycerolized or treated
with ethylene oxide allograft, previously seeded with fibro-
blast and subsequently with keratinocyte [46].

Compounds derived from collagen-glycosaminoglycan
matrix

Invitro studies in which subconfluent human keratinocytes
are applied to a collagen-glycosaminoglycan matrix show ad-
herence and growth until confluence. Subsequent modifica-
tion of the collagen-glycosaminoglycan membrane for autolo-
gous fibroblast implantation allows growth of distinct layers
of autologous keratinocytes. The clinical use of this material in
excised full-thickness wounds demonstrates acceptable rates
of incorporation with basal membrane formation in 9 days.
Subsequent studies of this group with simultaneously use of
keratinocytes and fibroblasts show that the inclusion of these
two cell types in vitro ensure formation of a better basal mem-
brane, increase production of laminin, collagen type IV and
thicker epithelial layers. Recently, cell cultures in composition
of skin substitutes were successfully applied to patients with
burns for deep excised wound closure.

Approximate price of the most frequently used sicin sub-
stitures is given in Table 1.



Biological skin substitutes

acestor doua tipuri de celule au drept rezultat formarea unei
membrane bazale mai bune, producere crescuta de laminina,
colagen de tip IV si straturi epiteliale mai groase, in vitro. Mai
de curand, culturile de celule in componenta substituentilor
de piele, au fost aplicate cu succes la pacienti cu arsuri pentru
inchiderea plagilor profunde excizate.

Pretul aproximativ al celor mai frecvent utilizati sub-
stituenti de piele este redat in Tabelul 1.

Tabel 1. Pretul aproximativ al celor mai frecvent utilizati substituenti de
piele [47].

. < Pret per
Denumire  Structura N b
cm?, €
EZ-Derm Xenogrefa porcing, procesatad prin liofilizare 2,5
Biobrane Silicon, retea de nailon, colagen 0,7
Silicon, retea de nailon, colagen insamantat cu 10,7
Transcyte . . .
fibroblasti neonatali
. Keratinocite neonatale, colagen insamantat cu 19,3
Apligraf

fibroblasti neonatali

Dermagraft Acid poliglicolic, insamantat cu fibroblasti neonatali 9,7

AlloDerm Derm cadaveric deepitelizat acelular 8,1
Integra Silicon, colagen si glicozaminglican 4,5
Laserskin Culturad de keratinocite autogene, acid hialuroniccu 21,9
perforari laser
Epicel Culturd de keratinocite autogene 15,8
Allograft Tegument uman, procesat prin glicerolizare 1,5
Allograft Tegument uman, procesat prin crioprezervare 08
Concluzii

In viitor, substituentii de piele vor avea un mai mare
potential de a stimula procesul de regenerare a leziunii, decat
de a o repara. Pielea artificiala va Inlocui grefele de piele, astazi
considerate drept standard de aur in tratamentul defectelor
tegumentare. in calitate de clinicieni, scopul nostru este - de
a-1 asigura pe pacientul ars - cu piele de cea mai inalta calita-
te si cat mai rapid posibil. Ca oameni de stiintd, noi, deocam-
data, nu am realizat scopul final - obtinerea pielii artificiale
gata pentru utilizare si, cu atdt mai mult, in cantitati suficiente.
Ins3, prin sinteza ultimelor date in acest domeniu si aplicarea
rationald a cunostintelor noi in practicd, putem sa ne asiguram
ca folosim materialul potrivit Intr-o situatie corespunzatoare.
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Table 1. Approximate price of the most frequently used skin substitutes [47].

Name Composite layers Price per
cm?, €
EZ-Derm Porcine xenograft processed by lyophilisation 2.5
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Transcyte X
natal fibroblasts
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Laserskin ~ Autologous keratinocyte culture, hyaluronic acid 21.9
with laser perforation
Epicel Autologous keratinocyte culture 15.8
Allograft Human skin processed by glicerolisation 1.5
Allograft Human skin processed by cryopreservation 0.8
Conclusions

Products which consist of cultured allogeneic cells in com-
bination with biomaterial are available on the market for
wound coverage and wound closure stimulation. Material with
autologous cellular component, which can provide immediate
wound closure, are developing and are not available. In future
skin substitutes may have more ability to stimulate regenera-
tion than to repair, and artificial skin may be like skin split au-
tografts - the gold standard for skin defects recovery today. As
clinicians, our goal is to provide patients with wounds with
skin of the highest quality in the shortest time possible. As sci-
entists, we have not reached the final goal yet - the goal to
have an artificial skin ready for use, but bringing into question
the current views and using them rationally we can at least do
our duty as clinics and ensure that we use the right material in
a proper situation.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Actualmente, In Republica Moldova, nu existd niciun ghid
oficial de diagostic si tratament al hemoragiilor digestive su-
perioare, localizate la nivelul intestinului subtire. Cel mai des,
se utilizeaza pentru diagnosticarea lor examindri costisitoare,
cu o informativitate redusa.

Ipoteza de cercetare

Sistematizarea tacticilor diagnostice si posibilitdtile de re-
zolvare a hemoragiei digestive superioare din segmentul in-
testinal mediu.

Noutatea adusa literaturii stiintifice din domeniu

Cazuistica rara si revista literaturii referitoare la ma-
nagementul tumorilor intestinului subtire, complicate cu
hemoragie, actualizeaza experienta acumulata si serveste
drept reper in cazuri similare de hemoragie digestiva supe-
rioard obscurd, cu diagnostic dificil.

Rezumat

Introducere. Tumorile intestinului subtire complicate cu
hemoragie sunt o provocare grea pentru medicina. Dificulta-
tea consta in acces anevoios si absenta unei manifestari tipi-
ce, acestea duc la avansarea tumorii, cu o rata mare de deces.
Astfel, de cele mai dese ori, primele manifestari ale bolii sunt
complicatiile tumorii: ocluzia intestinald, hemoragia digestiva,
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What is not known yet, about the topic

Currently in the Republic of Moldova, there exists no offi-
cial guideline on the diagnostics and treatment of the upper
gastrointestinal bleedings, localized in the small intestine.
Most often, costly examinations with a low informativity are
used for their diagnostics.

Research hypothesis

Systematization of the diagnostic tactics and the possibi-
lities for solving the upper gastrointestinal bleeding in the
medium intestinal segment.

Article’s added novelty on this scientific topic

The rare incidence and literature review presented about
the management of the small bowel tumors complicated with
hemorrhage increase the accumulated experience and serve
as reference point and guidance in similar cases of obscure
upper gastrointestinal bleeding with a difficult diagnosis.

Abstract

Introduction. Small bowel tumors complicated by hemor-
rhage are a hard medical challenge. The challenge consists in
the difficult access and the lack of typical manifestations, this
leads to tumor progression, with a high death rate. Thus, most
often the first manifestations of the disease are the tumor
complications, such as: intestinal obstruction, gastrointestinal
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perforatia de organ cavitar. [atd de ce, in ultimii ani, s-a pus un
accent deosebit pe metodele de diagnostic.

Material si metode. Prezentam trei cazuri clinice cu tu-
mori ale intestinului subtire (2 leiomioame duodenale si o
tumora stromala gastrointestinalg, la nivel de ileon), compli-
cate cu hemoragie digestiva obscurd, care pun probleme de
diagnostic si de tactica, datorita situarii specifice intr-o zona
inaccesibila metodelor imagistice si endoscopice de rutina.
Pentru sistematizarea informatiei, am utilizat baza de date
PubMed, unde au fost gasiti cativa algoritmi de diagnostic si
tratament contemporani. Cautarea s-a efectuat dupa cuvintele
cheie ,obscure gastrointestinal bleeding“, ,duodenal leiomyo-
mas*, si gastrointestinal stromal tumor*.

Concluzii. Leiomiomul si tumora stromala gastrointes-
tinald sunt doud cele mai frecvente tumori ale intestinului
subtire, implicate in aparitia hemoragiei obscure si produc
mari dificultdti de diagnostic in evaluarea de rutina a sursei
de sangerare, fapt confirmat si in cazurile clinice prezentate.
Capsula endoscopica, enteroscopia cu dublu balon si angio-
grafia interventionistd cu substractie digitald reprezinta me-
tode contemporane, care usureaza diagnosticul hemoragiilor
digestive, acestea fiind utilizate si pentru stoparea hemoragiei.

Cuvinte cheie: hemoragie digestiva, leiomioame, tumora
stromala gastrointestinala.

Introducere

Tumorile intestinului subtire, complicate cu hemoragie,
sunt o provocare grea pentru medicina. Dificultatea in a pune
un diagnostic cert de tumora a intestinului subtire (IS) con-
stad in dificultatea accesarii si absenta unei manifestari tipice,
acestea duc la avansarea tumorii, cu o rata mare de deces.
Astfel, de cele mai dese ori, primele manifestari ale bolii sunt
complicatiile rezultate In urma cresterii tumorii, sugerand, de
multe ori, un alt diagnostic, cum ar fi: ocluzia intestinal, he-
moragia digestiva (HD), perforatia de organ cavitar. lata de ce,
in ultimii ani, s-a pus un accent deosebit pe metodele de dia-
gnostic. Tomografia computerizata (TC), rezonanta magnetica
nucleara (RMN) si metodele endoscopice de analiza a tubului
digestiv superior si inferior, sunt deja considerate modalitati
de rutina de majoritatea autorilor [1, 2]. Insa, odati cu imple-
mentarea capsulei endoscopice si a enteroscopiei cu dublu
balon, s-a schimbat complet abordarea chirurgilor si a fost
deschisa o noua era in cadrul endoscopiei [3, 4]. De aseme-
nea, tot mai des este utilizata si angiografia interventionista
cu substractie digitald (AISD), care, in cazul tumorilor compli-
cate cu hemoragie digestiva, pe langa abilitatea de a stabili cu
exactitate zona/sursa hemoragiei, mai este utilizata si in scop
terapeutic, prin embolizarea vasului [2].

in acest articol, am exemplificat doar doua din tumorile IS,
complicate cu hemoragie, Intdlnite Tn practica noastra (leio-
miomul si tumora stromald gastrointestinald), care, din cau-
za localizadrii inaccesibile pentru investigatiile de rutina si a
incidentei joase, au pus mari probleme de diagnostic.

Tumorile intestinului subtire au o incidenta relativ rara.
Acestea reprezinta doar aproximativ 3-6% din toate neoplas-

Tumorile intestinului subtire - cauze rare de hemoragie digestiva

bleeding, and hollow organ perforations. That is why in the
recent years a particular emphasis has been placed on the di-
agnostic methods.

Material and methods. We present three clinical cases
with tumors of the small intestine (2 duodenal leiomyomas
and a stromal gastrointestinal tumor of the ileum) complica-
ted with obscure gastrointestinal bleeding that raise issues of
diagnosis and tactics because of the specific localization in an
area inaccessible for the routine imaging and endoscopic me-
thods. To systematize the information, we used the PubMed
database, where several contemporary algorithms for diagno-
sis and treatment were found. The research was conducted
after the keywords “obscure gastrointestinal bleeding’, “duode-
nal leiomyomas’, and “gastrointestinal stromal tumor”.

Conclusions. Leiomyomas and gastrointestinal stromal
tumors are the two most common tumors of the small intesti-
ne, implicated in the development of obscure bleeding, which
cause great diagnostic difficulties in the routine evaluation of
the source of bleeding, as confirmed in the presented clinical
cases. Capsule endoscopy, double balloon enteroscopy and in-
terventional angiography with digital subtraction are contem-
porary methods that facilitate the diagnosis of gastrointestinal
bleedings, being also involved in stopping the bleeding.

Keywords: gastrointestinal bleeding, leiomyoma, gastro-
intestinal stromal tumor.

Introduction

Small bowel tumors complicated by hemorrhage are a
hard medical challenge. The challenge of establishing a cer-
tain diagnosis of small intestine (SI) tumor consists in the dif-
ficult access and the lack of typical manifestations, this leads
to tumor progression, with a high death rate. Thus, most often
the first manifestations of the disease are the complications
resulted from tumor growth, often suggesting another diag-
nosis, such as: intestinal obstruction, gastrointestinal blee-
ding (GIB), hollow organ perforations. That is why in the re-
cent years a particular emphasis has been placed on the diag-
nostic methods. Computer tomography (CT), magnetic reso-
nance imaging (MRI) and the endoscopic methods of upper
and lower digestive tract examination are already considered
routine methods by most of the authors [1, 2]. But with the
implementation of capsule endoscopy and double balloon en-
teroscopy, the surgical approach was completely changed and
anew era in endoscopy was launched [3, 4]. Also, a frequently
used method is interventional angiography with digital sub-
traction (IADS), which, in the case of tumors complicated by
gastrointestinal bleeding, in addition to the ability of deter-
mining the exact area/source of bleeding, is also used for the
therapeutic vessel embolization [2].

In this article we have illustrated only two of the si tumors
complicated by hemorrhage encountered in our practice (leio-
myoma and gastrointestinal stromal tumor), which, because
of a location inaccessible for routine investigations and their
low incidence, represent major diagnostic problems.

Small bowel tumors have a relatively rare incidence. They
represent only about 3-6% of all the gastrointestinal neoplas-
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mele gastrointestinale si 1-3% din toate tumorile maligne gas-
trointestinale [5]. Explicatia acestui fenomen fiind legata de
particularitatea fiziologica a IS, care include un mediu alcalin,
continutul fluid, un numar redus de bacterii si o concentratie
crescuta de IgA in lumenul intestinal [4, 6]. Tumorile benigne
reprezinta cea mai frecventa cauza de sangerare masiva din
intestinul subtire. Desi rare, leiomioamele sunt cele mai des
intalnite tumori benigne ale intestinului subtire si determina
mari dificultati de diagnostic in evaluarea de rutina a sursei de
sangerare [7]. Din cele cu caracter malign, tumorile stroma-
le gastrointestinale (GIST), de asemenea cu o incidenta joasa
(7% din tumorile maligne ale IS), pun probleme de diagnos-
tic ca si cauza de hemoragie digestiva obscura, mai ales, cand
aceasta este prima manifestare a bolii [2, 5].

Material si metode

Cazuistica noastra cuprinde trei cazuri de HD superioarg,
inregistrate n perioada 1993-2014, tratate in cadrul IMSP In-
stitutul de Medicina Urgent3, dintre care 2 femei si 1 barbat,
cu varsta cuprinsa intre 40 si 83 de ani. Acestea prezentau la
internare semne de hemoragie digestiva superioara (2 cazuri)
siinferioara (1 caz) (Tabelul 1).

In primul caz prezentat, dupi efectuarea fibroesofago-
gastroduodenoscopiei (FEGDS), unde nu s-a depistat sur-
sa hemoragiei, s-a decis efectuarea radiografiei cu contrast
a duodenului in stare hipotond, pentru a confirma/exclude
sursa hemoragiei digestive superioare, unde la nivelul D, se
depisteaza un defect de umplere de aproximativ 3,5 cm 1n di-
ametru (Figura 1). Datorita stabilitatii hemodinamice, dupa o
pregatire minutioasd, s-a practicat, In mod programat peste 48
ore de la internare, rezectia segmentara a duodenului, cu ana-
stomoza latero-terminald. Piesa operatorie fiind o tumora de
4,0x3,5%x3,5 cm, dur-elastica, defect al mucoasei de 1,0 cm in
diametru, rezultatul morfopatologic fiind leiomiom epitelioid
al duodenului.

in cel de-al doilea caz, pacientul se interneaza cu un tablou
clinic de hemoragie digestiva superioara, insa, peste 6 ore de
la spitalizare, prezinta un tablou de recidiva a hemoragiei, cu
eliminari de sange prin sonda nazogastrica, scaderea indicilor
hematiilor. La FEGDS, se determina hemoragie activa, cu sursa
localizatd in lumenul bulbului duodenal, pe peretele medial-
anterior, iar tentativa de hemostaza endoscopica a fost soldata
cu esec. Astfel, datorita recidivei si instabilitatii hemodinamice
manifestata prin colaps, tahicardie, tahipnee, la indicatii vitale,
s-a efectuat laparotomia de urgenta. Intraoperatoriu, in porti-
unea D, a duodenului, pe peretele anterior-medial, s-a depis-
tat o formatiune tumorala de 4,0x3,0x2,0 cm, care constituie
peretele duodenului; singe pe parcursul intestinului subtire
si gros. S-a practicat excizia peretelui anterior al duodenului,
impreuna cu tumora, piloroplastie. Piesa: tumora musculoas3,
elastica de 4,0x3,0x2,0 cm, pe mucoasa duodenului - 2 defecte
adanci, cu vas sanguin in centru.

Mai dificil devine cazul al treilea, datorita situdrii tumorii la
aproximativ 1 m de la unghiul ileocecal, ceea ce este inaccesibil
pentru metodele endoscopice de rutina (FEGDS si colonosco-
pie). Astfel, s-a recurs la metodele imagistice: ultrasonografie
(USG) si TC nativa, cu contrastare intravenoasa a abdomenu-
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ms and 1-3% of all the malignant gastrointestinal tumors [5].
The explanation for this phenomenon is related to the phy-
siology of the SI, which includes an alkaline medium, fluid
content, and a reduced number of bacteria and an increased
level of IgA in the intestinal lumen [4, 6]. Benign tumors are
the most common cause of massive bleeding from the small
intestine. Although rare, leiomyomas are the most common
benign tumors of the small intestine and cause huge difficul-
ties in the routine diagnostic evaluation of the source of ble-
eding [7]. Among the malignant tumors, the gastrointestinal
stromal tumors (GIST), also with a low incidence (7% of the
malignant tumors of the SI) provide diagnostic problems as a
cause of obscure gastrointestinal bleeding, especially when it
is the first manifestation of the disease [2, 5].

Material and methods

Our cases include three cases of upper GIB during 1993-
2014, treated in the Institute of Emergency Medicine, inclu-
ding 2 women and 1 man aged between 40 and 83 years. They
showed signs of upper (2 cases) and lower (1 case) gastroin-
testinal bleeding at admission (Table 1).

In the first case presented after fibroesophagogastrodu-
odenoscopy (FEGDS), where the source of bleeding has not
been determined, it was decided to perform contrast X-ray
of the duodenum in hypotonic state to confirm/exclude the
source of upper gastrointestinal tract bleeding, where at the
level of D, a filling defect about 3.5 cm in diameter is detected
(Figure 1). Due to a hemodynamic stability, after a careful pre-
paration, 48 hours after admission, segmental resection of the
duodenum with lateral-terminal anastomosis was practiced in
a planned way. The surgical piece was a tumor of 4.0x3.5x3.5
cm, tough-elastic, a mucosal defect of 1.0 cm in diameter, the
morphopathological result being epithelioid leiomyoma of the
duodenum.

In the second case the patient is hospitalized with a cli-
nical picture of upper GI bleeding, but after 6 hours of hos-
pitalization presents a picture of bleeding recurrence with
blood discharges by the naso-gastric tube, decreased red cell
indices. FEGDS determined an active bleeding, with the source
located in the lumen of the duodenal bulb on the medial-an-
terior wall and the endoscopic hemostasis attempt resulted
in failure. Thus, due to relapse and hemodynamic instability
manifested by collapse, tachycardia, tachypnea, due to vital in-
dications emergency laparotomy was performed, determining
in the D, part of the duodenum on the anterior-medial wall a
tumor mass of 4.0x3.0x2.0 cm, constituting the wall of the du-
odenum; blood throughout the small and large intestine. The
excision of the anterior wall of the duodenum and tumor, py-
loroplasty were performed. Piece: muscular, elastic tumor of
4.0x3.0x2.0 cm, with 2 deep defects with a blood vessel in the
center on the duodenal mucosa.

More difficult is the third case because of the tumor lo-
calization at about 1 m from the ileocecal angle, which is in-
accessible for the routine endoscopic methods (FEGDS and
colonoscopy). Thus, imaging methods were performed: ul-
trasonography (USG), native CT and CT with intravenous ab-
domen contrasting, highlighting a solid volume mass with ir-
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Tabelul 1. Prezentarea clinica a cazurilor.
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Table 1. Clinical presentation of the cases.

Caracteristica  Cazul 1 Cazul 2 Cazul 3
Sexul Masculin Feminin Feminin
Varsta, ani 56 40 83
Acuzele Meleng, slabi-  Vome cu Scaune cu sange,
ciune generald cheaguri de slabiciune gene-
sange, melend, rald
lipotimie
Antecedente Da (In ultimii Nu Nu
hemoragice 3 ani)
Obiectiv Tegumente Paliditate Tegumente si
palide pronuntata a mucoase palide
tegumentelor
Tuseul rectal Melend Melenad Urme de sange
schimbat
Pulsul, bpm 98 90 100
Presiunea arte- 110/70 120/80 110/70
riala, mmHg
Hemoglobina, 83 111 63
g/L
Eritrocite, 2,83 3,3 2,2
x10'?/L
Fibroesofago-  Esofagul, in lumenul bul- Fira date de
gastroduodeno- stomacul, bului duodenal hemoragie la
scopia duodenul - fara se determinda  moment
leziuni hemoragie
activa
Duodenografia InD,un defect - -
de umplere cu
diametrul de
3,5cm
Colonoscopia - - Hemoragie diges-
tivd inferioard,
fard identificarea
sursei
Ultrasonografia - - Formatiune cu
abdominala structura neomo-
gend, de 196x122
mm, cu zone
trans-sonice, de
panala 88x57 mm
Tomografie - - Formatiune de vo-
computerizata lum intra-abdomi-
nald si a bazinului
mic
Interventia Programata: Urgenta: Urgenta:
chirurgicala rezectia excizia pere- excizia tumorii IS

Morfopatologie

segmentard a
duodenului cu
anastomoza la-
tero-terminala

Leiomiom
epitelioid al
duodenului

telui anterior
al duodenului
(D,) cu tumora;
piloroplastie

Leiomiom al
duodenului

(Ia 1 m de unghiul
ileo-cecal), cu
rezectie cuneifor-
maalS

Tumora GIST a in-
testinului subtire

Parameters Case 1 Case 2 Case 3
Gender Male Female Female
Age, years 56 40 83
Complaints Melaena, gene- Vomiting with Bloody stools,
ral weakness blood clots, general weak-
melaena, ness
faintness
Bleeding his-  Yes (during the No No
tory last 3 years)
Clinical exami- Pale skin Marked skin  Pale skin and
nation paleness mucous mem-
branes
Digital rectal =~ Melaena Melaena Traces of modi-
examination fied blood
Pulse, beats/ 98 90 100
min.
Blood pres- 110/70 120/80 110/70
sure, mmHg
Hemoglobine, 83 111 63
g/L
RBC, x10'?/L  2.83 3.3 2.2
Fibroesoph- Esophagus, Active hem- No hemorrhage
agogastroduo- stomach, duo- orrhage is data at present
denoscopy denum - with ~ determined in
no lesions the lumen of
the duodenal
bulb
Duodenogra- InD,afilling - -
phy defect with a
diameter of
3.5cm
Colonoscopy - - Lower gastroin-
testinal bleeding,
without source
identification
Abdominal - - Mass with non-
echography homogeneous
structure of
196x122 mm
with transonic
areas of up to
88x57 mm
Computer - - Intra-abdominal
tomography and pelvic vol-
ume mass
Surgical inter- Planned: Urgent: the Urgent: si tumor
vention segmental incision of the excision (1 m
resection of anterior wall ~ from the ileoce-
the duodenum of the duode- cal angle) with
with lateral- num (D,) with cuneiform resec-
terminal the tumor. tion of the SI
anastomosis Pyloroplasty
Morphopa- Epithelioid Leiomyoma of GIST tumor of
thology leiomyoma of  the duode- the small intes-
the duodenum num tine
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Fig. 1 Duodenografia: in D3, un defect de umplere
de 3,5 cm (indica sageata).

Fig. 1 Duodenography: in D3 a filling defect of 3.5 cm
(indicated by arrow).

lui, unde se pune in evidenta o formatiune de volum solid3,
cu un contur neregulat si structurda neomogena (Figura 2).
Datorita informativitatii reduse a TC in precizarea sursei he-
moragiei obscure, precum si a recidivelor frecvente de hema-
tochezie, pe fonul transfuziilor masive de masa eritrocitara
(12 unitati) si plasma proaspat congelata (8 unitati), laa 9-a zi
de la internare, in mod urgent amanat, dupa o pregatire preli-
minarg, se decide la interventie chirurgicala. Intraoperator, se
determina o formatiune de volum de aproximativ 25x18 cm,
aderatad parietal la ileon (Figura 3). S-a efectuat excizia tumorii
cu rezectie cuneiforma a IS si plastia defectului in 2 planuri.
Piesa operatorie fiind o formatiune de volum dur-elastic3,
care, la nivelul aderarii parietale, prezenta un defect al mucoa-
sei de aproximativ 0,3 cm. Rezultatul morfopatologic - tumora
GIST (imunohistochimic pozitiva la CD117, partial pozitiva la
proteina S100 si negativa la vimentina [clona V9], CD34 cla-
sa II [clona QBEnd10], actina muschilor netezi [clona 1A4] si
enolaza neuronal specifica).

Discutii

Hemoragia digestiva reprezinta una din urgentele chirur-
gicale abdominale si prezintd rate crescute ale mortalitatii,
cuprinse intre 10-50%, in functie de cauza si locul sursei [8].
Un diagnostic corect este indispensabil la persoanele in var-
sta care au resurse fiziologice limitate, mai ales ca hemoragia
digestiva la varstnici a devenit din ce In ce mai frecventa. O
anamneza atentd este foarte importantd, apoi un examen fizic
corect si analize pertinente trebuie efectuate nainte ca o can-
titate semnificativa de sange sa fie pierduta.
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Fig. 2 Formatiune de volum intra-abdominala si a bazinului mic,
decelata la TC (indica sageata).
Fig. 2 Intra-abdominal and pelvic volume mass determined at CT
(indicated by arrow).

regular contour and non-homogeneous structure (Figure 2).
Due to the low informativity of CT in detecting the source of
obscure bleeding and the frequent relapses of haematoche-
zia on the background of massive transfusions of packed red
blood cells (12 units) and fresh frozen plasma (8 units), on
the 9th day of hospitalization after a preliminary preparati-
on an emergency surgical intervention is performed. During
the surgery a volume mass of about 25.0x18.0 cm adhered to
the wall of the ileum is determined (Figure 3). Tumor excisi-
on was performed with the cuneiform resection of the si and
defect plasty in 2 plans. The surgical piece was a tough-elastic
volume mass, presenting a mucosal defect of approximately
0.3 cm in the parietal adhesion. The morphopathological re-
sult - GIST tumor (immunohistochemically positive to CD117,
partially positive to S100 protein and negative to vimentin [V9
clone], CD34 Class II [QBEnd10 clone], smooth muscle actin
[1A4 clone] and specific neuronal enolase.

Discussion

Gastrointestinal bleeding is one of abdominal surgical
emergencies and presents high mortality rates comprised
between 10-50%, depending on the cause and location of the
source [8]. A correct diagnosis is essential in older people who
have limited physiological resources, especially since digestive
hemorrhage in the elderly has become increasingly frequent.
Medical history is very important, then a proper physical exa-
mination and relevant analyses must be carried out before a
significant amount of the blood is lost.

In about 3-5% of the gastrointestinal bleeding cases, the
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Fig. 3 Secventa intraoperatorie: formatiunea de volum, aderatd parietal la ileon.

Fig. 3 Intraoperative sequence: volume mass adhered to the ileum walls.

In aproximativ 3-5% din cazurile de hemoragie digestiva,
sursa sangerarii nu poate fi identificata la FEGDS si/sau colo-
noscopie; astfel cauza hemoragiei fiind gasita la nivelul intesti-
nului subtire, aceasta purtand numele de hemoragie digestiva
obscura (HDO) [9,10]. HD obscura poate fi impartita in doua
tipuri: deschisa, cand sangerarea este clinic evidenta si oculta,
cand manifestarea sangerarii este anemia sau sange ocult In
fecale [11]. Datorita localizarii sale anatomice, aceasta a mai
fost numita si hemoragie digestiva medie, adica, originara in-
tre papila si valva ileocecala [9, 12]. Particularitatea acesteia
consta in faptul ca se intalneste rar si cel mai des pune mari
probleme de diagnostic in conditiile unei pierderi de sange
greu de controlat.

Tumorile benigne, ca si cauza de HD, apar in mai putin de
1% din cazuri [13]. Leiomioamele, desi constituie 1-2% din
toate neoformatiunile sistemului digestiv si pana la 1% - din
afectiunile benigne ale tractului digestiv, reprezinta cele mai
frecvente tumori benigne nonepiteliale ale IS (20-30%) [7, 13,
14]. Clinic, acestea se manifesta, de obicei, prin melene masive,
insa se mai pot complica cu ocluzie intestinald, volvulus sau pot
provoca o invaginatie. Tumora se considera vinovatd de hemo-
ragie gastrointestinala acuta in doar in 0,15% din cazuri [14].
Cel mai des, leiomioamele se depisteaza la nivelul jejunului
(44%), urmat de ileon (37%) si duoden (19%) [13]. Clinic si
morfologic, se disting trei grupuri de leiomioame: superficiale,
leiomioame vasculare (angioleiomioame) si leiomioame pro-
funde [13]; iar ca forma de crestere, se deosebesc: intralumi-
nale, intramurale, extraluminale si sub forma de haltera [15].

in cazurile anterior prezentate, am descris 2 situatii de le-

bleeding source cannot be identified at FEGDS and/or colono-
scopy, thus the bleeding cause is found in the small intestine,
bearing the name of obscure gastrointestinal bleeding (OGIB)
[9, 10]. Obscure GIB can be divided into two types: open, when
bleeding is clinically evident and occult, when bleeding mani-
festation is anemia or occult blood in the faeces [11]. Because
of its anatomical location, it was also called medium gastro-
intestinal bleeding, i.e. between the papilla and the ileocecal
valve [9, 12]. Its peculiarity is its rare frequency and that it
most often poses serious diagnostic problems in terms of un-
manageable blood loss.

Benign tumors, as a cause of GIB, comprise less than 1%
of the cases [13]. Although leiomyomas account for 1-2% of
all the digestive system tumors and up to 1% of the benign di-
seases of the digestive tract, they represent the most common
benign nonepithelial tumors of the si (20-30%) [7, 13, 14].
They are usually manifested clinically by massive melaena, but
can also be complicated by intestinal obstruction, volvulus or
invagination. The tumor is considered causative of acute gas-
trointestinal bleeding in only 0.15% of cases [14]. Most often,
leiomyomas are detected in the jejunum (44%), followed by
ileum (37%) and the duodenum (19%) [13]. Clinically and
morphologically, three groups of leiomyomas are distinguis-
hed: superficial, vascular leiomyomas (angioleiomyomas) and
deep leiomyomas [13]; and as growth form, the following ones
are determined: intraluminal, intramural, extraluminal and
dumbbell-shaped [15].

In the previously described cases we presented two cases
of leiomyoma of the duodenum - an extremely rare entity, as
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iomiom al duodenului - o entitate extrem de rarg, in literatura
de specialitate fiind descrise observatii unice. Conform aceste-
ia, cea mai frecventa manifestare a bolii este anemia datorata
hemoragiei oculte, urmata de melena si, destul de rar, se mani-
festa prin hematemeza - ultimele doua fiind prezente si in ca-
zuistica noastra [16, 17]. FEGDS ca metoda de diagnostic, a fost
utild doar intr-un singur caz (nr. 2), probabil datorita surprin-
derii puseului de hemoragie, dar si localizarii mai superioare a
leziunii (D,), spre deosebire de primul caz, unde tumora se afla
in D,. Ca metoda complementard, se utilizeaza duodenografia
hipotond, care depisteaza leziunea la nivelul portiunii orizon-
tale a duodenului [18]. Din metodele de tratament, descrise
sunt: excizia tumorii, rezectia segmentara cu anastomoza pri-
mara (metode practicate la pacientii descrisi); de asemenea, se
propun si excizii laparoscopice, rezectii endoscopice (pentru
tumorile submucoase, de dimensiuni mici), iar mai nou - si
rezectii duodenale robotic asistate [16, 19, 20, 21].

Tumorile GIST sunt cele mai frecvente forme de tumori
mezenchimale (80%) ale tractului digestiv si reprezinta apro-
ximativ 5% din toate sarcoamele si doar 0,3-0,5% din toate
tumorile tubului digestiv [11, 22, 23]. Acestea se pot localiza
oriunde, incepand de la esofag si pana la rect, cu o incidenta
maxima la nivelul stomacului (60-70%), urmat de IS (25-
30%), duoden si rect (cate 5%), si mai rar - In esofag si co-
lon (1-3% si, respectiv -1%), cu o frecventa de malignizare la
nivelul IS de 50% [24]. Prin definitie, tumorile GIST cuprind
totalitatea neoplasmelor mezenchimale ale tractului digestiv
siabdomen, care sunt imunohistochimic pozitive la marcherul
KIT (CD117). Clinic, tumorile GIST nu au o prezentare specifi-
c3, cele de dimensiuni mici deseori sunt depistate incidental
la examindrile endoscopice, radiologice sau chiar intraopera-
tor. Din cele mai frecvente simptome, intalnite la pacientii cu
astfel de tumori, sunt durerile vagi, asemanatoare ulcerului si
HD oculta, manifestata prin anemie, iar foarte rar - ca o HD
evidenta [11, 24]. Acele neoplasme care nu ulcereaza, cresc,
de regula, in dimensiuni, formand mase tumorale palpabile
si se pot complica cu ocluzie intestinala sau pot duce chiar la
perforatia organului cavitar [24].

in cazul clinic descris cu tumori GIST, prima si, de fapt, uni-
ca manifestare a tumorii, a fost HD obscurd, confirmata prin
FEGDS si colonoscopia efectuats, care a exclus alta forma de he-
moragie. In paralel, s-au mai efectuat USG si TC abdominala na-
tiva si cu contrastare intravenoasa, care identifica o formatiune
de volum, fara a identifica o sursa exacta de sangerare. Astfel,
in lipsa din arsenalul de aparataje a unei metode de investigare
care ar pune punctul pe "i”, se decide de a se interveni chirurgi-
cal, unde se depisteaza tumora ca sursa de sangerare.

In literatura de specialitate sunt descrise o serie de
investigatii (capsula endoscopica, enteroscopia cu dublu ba-
lon, angiografia interventionistd) care pot identifica cu exacti-
tate sursa sau locul de sangerare, unele avand si abilitati cura-
tive prin stoparea hemoragiei.

Capsula endoscopica (CE) este una din metodele care a fa-
cut lumina in patologia intestinului subtire, din anul 2001 fiind
un instrument tot mai des utilizat datorita proprietatii non in-
vazive si a informativitatii nalte asupra intregului tub digestiv.
Cele mai multe indicatii CE le are pentru identificarea unei he-
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described by unique observations in the literature. According
to its data, the most common manifestation of the disease is
anemia due to occult bleeding, followed by melaena and it is
rarely manifested by haematemesis - the last two being pre-
sent in our study also [16, 17]. FEGDS as a diagnostic method
was useful only in one case (no. 2), probably due to the blee-
ding episode witnessing, but also to the higher localization of
the lesion (D,), unlike the first case where the tumor was loca-
ted in D,. As a complementary method hypotonic duodenogra-
phy is used, which detects the lesion in the horizontal portion
of the duodenum [18]. The treatment methods described are
tumor excision, segmental resection with primary anastomo-
sis (methods practiced in the patients described), also propo-
sed are the laparoscopic excisions and endoscopic resections
(for small submucosal tumors), and the newest robotic assis-
ted duodenal resections [16, 19, 20, 21].

GIST tumors are the most common forms of mesenchymal
tumors (80%) of the digestive tract and represent about 5%
of all sarcomas and only 0.3-0.5% of all the tumors of the di-
gestive tract [11, 22, 23]. They can be located anywhere - from
the esophagus to the rectum, with a maximum incidence in
the stomach (60-70%) followed by the si (25-30%), duode-
num and rectum (5% each) and rarely in the esophagus and
colon (1-3% and 1%, respectively) with a 50% frequency of
malignancy in the si [24]. The definition of GIST tumors inclu-
des all of mesenchymal neoplasms of the digestive tract and
abdomen, which are immunohistochemically positive to KIT
marker (CD117). Clinically, GIST tumors do not have a specific
presentation, the smaller ones are often found incidentally in
endoscopic, radiological or intraoperative examinations. The
most common symptoms encountered in patients with such
tumors are vague ulcer-like pain and occult GIB manifested by
anemia and rarely as an evident GIB [11, 24]. Those neoplasms
which do not ulcerate, usually grow in size to form palpable
tumor masses and can be complicated by intestinal obstructi-
on or may even lead to the perforation of the hollow body [24].

In the clinical case described with GIST tumor; the first and
the only manifestation of the tumor was obscure GIB, confir-
med by FEGDS and colonoscopy performed, which excluded
another form of bleeding. Another investigations also perfor-
med were abdominal ultrasound and native and contrasting
intravenous CT, identifying a volume mass without detecting
a precise source of bleeding. Thus, in the absence of a method
of investigation which would establish a final diagnosis, it is
decided to surgically intervene where the tumor is detected as
the source of bleeding.

The literature describes a series of investigations (capsule
endoscopy, double balloon enteroscopy, interventional angio-
graphy) that can accurately identify the source or place of ble-
eding, some of them having curative abilities by stopping the
bleeding.

Capsule endoscopy (CE) is one of the methods that illumi-
nated the small intestine pathology, being a tool increasingly
used starting with 2001, due to its non invasive property and
high informativity for the entire digestive tract. Most of CE in-
dications are for finding obscure bleeding. The sensitivity of



moragii obscure. Sensibilitatea investigatiei In depistarea sur-
sei hemoragiei atinge 58,1%, iar frecventa retentiei capsulei pe
parcursul intestinului este de 1,4-1,9% din cazuri, problema
aceasta fiind solutionata mai recent prin implementarea unei
”capsule patente”, cu proprietati de resorbtie in timp [3, 12].
Principalul dezavantaj al metodei consta in imposibilitatea de a
efectua careva manevre terapeutice sau de prelevare a biopsi-
ei. Astfel, concomitent, s-a dezvoltat si implementat in practica
enteroscopia cu dublu balon (EDB), initial separat, apoi de-
monstrandu-se rolul complementar al CE si EDB. Rolul major
al EDB este cel terapeutic, efectuand hemostaza endoscopica
cu clipsuri sau electrocoagulare. Sensibilitatea acestei metode
in depistarea sursei de hemoragie este de 43-80% [4, 12].

Lareuniunea de consens, care a avut loc in timpul primului
workshop international privind endoscopia cu dublu-balon,
Sugano si Marcon (2006) au propus ca aceste doua metode sa
fie utilizate conform unui algoritm (Figura 4) [12]. Conform
acestuia, in cazul depistarii unei hemoragii obscure evidente,
este indicata EDB, preferabil peroral, deoarece aceasta vizua-
lizeaza cu usurinta sursa sangerarii din aval. Fiind o metoda cu
proprietati terapeutice, cu ajutorul acesteia se poate efectua
hemostaza endoscopicd, se poate preleva biopsii sau sa se in-
dice cert tactica de tratament medicamentos sau chirurgical.
in cazul cAnd EDB nu este disponibila, sau cand avem un caz
de HD oculta, preferabila este capsula endoscopica. La randul
ei, CE poate stabili diagnosticul, indicand metoda cea mai utila
de tratament, iar in cazurile cand nu se depisteaza leziunea,
autorii recomanda repetarea procedurii cu CE sau trecerea la
EDB, care, conform acestora, are o sensibilitate mai mare, atin-
gand 80% din cazuri [12].

Utilizarea enteroscopiei diagnostice a elucidat mai multe
variante morfologice de leziuni vasculare intestinale ce sunt
cauza HD medii. ins3, pentru a ,standardiza” termenul de lezi-
une vasculara, Yano (2008) propune o clasificare simpla a le-
ziunilor depistate la nivelul IS. In primul grup, autorul include
angioectaziile (ce reprezinta o leziune venoasa/capilara, care
poate fi usor tratatd prin cauterizare endoscopica), dupa care
le subdivizeaza in functie de marime, in tipul 1a (mai mici de
1mm) si 1b (cativa mm). Tipul 2 de leziuni vasculare, subdivi-
zate 1n tipul 2a si 2b, in functie de absenta, respectiv, prezenta
protruziei in mucoasd, reprezinta o afectare arteriala, ast-
fel fiind considerati o leziune Dieulafoy. In tipul 3, se includ
malformatiile arterio-venoase, unde arterele si venele direct
se conecteazd, fara paturi capilare. Ultimele doua leziuni pot
provoca sangerdri arteriale, care necesita tratament endosco-
pic, cu plasarea de hemoclip sau laparotomie, in caz de leziuni
mari. Tipul 4 este considerata o leziune vasculara cu morfolo-
gie neobisnuita si care nu poate fi inclusa in una din grupele
anterioare (Figura 5) [12].

in cazurile de HD obscure acute sau subacute, se mai
foloseste si angiografia interventionista cu substractie digita-
1a. Aceasta este descrisa ca metoda ideala de depistare a tu-
morilor la nivelul intestinului subtire, atunci cand alte metode
nu o pot face. AISD, pe langa faptul ca depisteaza cu acuratete
sursa hemoragiei, mai este utilizata si in scop terapeutic, prin
embolizarea arterei ce alimenteaza tumora [2].
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the investigation in tracing the hemorrhage source reaches
58.1% and the capsule retention rate in the intestine is 1.4-
1.9% of cases, this problem was solved recently by implemen-
ting a “patent capsule” with properties of resorption over time
[3, 12]. The main disadvantage of this method is the inability
to perform any therapeutic maneuvers or biopsy sampling.
Thus, simultaneously double balloon enteroscopy (DBE) was
developed and implemented in practice, first separately, then
demonstrating the complementary role of CE and DBE. The
major role of DBE is therapeutically one, performing endosco-
pic hemostasis with clips or electrocoagulation. The sensitivi-
ty of this method in detecting the source of bleeding is 43-80%
[4, 12].

During the consensus meeting that took place during the
first international workshop on double balloon endoscopy,
Sugano and Marcon (2006) proposed that these two methods
should be used according to an algorithm (Figure 4) [12]. Ac-
cording to it, in the event of any evident obscure bleeding pre-
ferably oral DBE is indicated, because it easily visualizes the
lower bleeding source. As a method with therapeutic proper-
ties, it can perform endoscopic hemostasis, may take biopsies
or indicate a certain medical or surgical treatment tactics. If
DBE is not available or when we have a case of occult GIB, cap-
sule endoscopy is preferable. In its turn, CE can establish the
diagnosis indicating the most useful method of treatment and
in cases when lesion is not detected, the authors recommend
repeating the procedure with CE or switching to DBE, which
according to them has a higher sensitivity, reaching 80% of
cases [12].

Using diagnostic enteroscopy has elucidated several mor-
phological variants of intestinal vascular lesions, which are
the cause of medium GIB. But, in order to “standardize” the
term of vascular injury, Yano (2008) proposes a simple clas-
sification of the lesions detected in the SI. The first group ac-
cording to the author includes angioectasias (representing a
venous/capillary lesion that can be easily treated by endosco-
pic cauterization) that divides them according to size in type 1
(less than 1mm) and 1b (several mm). Type 2 vascular lesions
subdivided into type 2a and 2b by the absence or presence of
mucosal protrusion represents an arterial injury, being thus
considered a Dieulafoy lesion. Type 3 includes the arterio-
venous malformations, which directly connects arteries and
veins without capillary beds. The last two lesions may cause
arterial bleeding, which requires endoscopic treatment with
the placement of hemoclip or laparotomy in the case of large
lesions. Type 4 is considered a vascular lesion with unusual
morphology and cannot be included in one of the previous
groups (Figure 5) [12].

In cases of acute or subacute obscure GIB, interventional
angiography with digital subtraction is also used. It is descri-
bed as the ideal method for detecting small bowel tumors
when other methods cannot do it. Besides accurately detec-
ting the source of the bleeding, IADS is used for therapeutic
purposes by the embolization of the artery that blood into the
tumor [2].
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Fig. 4 Algoritm de diagnostic al HD obscure: rolul CE si EDB.

Tipul 1a: . Petesii eritematoase (mai mici de 1 mm) cu sau fara hemoragie

Tipul 1b: | @ Petesii difuze (citiva mm) cu sau fird hemoragie

Tipul 2a: 7 Leziuni punctiforme (mai mici de 1 mm) cu hemoragie pulsatila

Tipul 2b: i~ 2 Proeminenta rosie pulsatila fara dilatare venoasa adiacenta

Tipul 3: % Proeminentad rosie pulsatila cu dilatare venoasa adiacenta

Tipul 4: ? Alte leziuni neclasificate in categoriile precedente

Fig. 5 Clasificarea endoscopica a leziunilor vasculare
ale intestinului subtire.

Concluzii

Leiomiomul si tumora stromala gastrointestinala sunt doua
cele mai frecvente tumori ale intestinului subtire, implicate in
aparitia hemoragiei obscure si determina mari dificultati de
diagnostic in evaluarea de rutind a sursei de sangerare, fapt
confirmat in cazurile clinice prezentate. Capsula endoscopica,
enteroscopia cu dublu balon si angiografia interventionista
cu substractie digitald reprezinta metode contemporane care
usureaza diagnosticul hemoragiilor digestive, acestea fiind
implicate si in stoparea hemoragiei.
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Type 1a: - Punctulate erythema (less than 1 mm) with or without oozing

Type 1b: C Patchy erythema (a few mm) with or without oozing
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Fig. 5 Endoscopic classification of the vascular lesions of the small
intestine.

Conclusions

Leiomyomas and gastrointestinal stromal tumors are the
two most common tumors of the small intestine, implicated
in the development of obscure bleeding, which cause great di-
agnostic difficulties in the routine evaluation of the source of
bleeding, as confirmed in the presented clinical cases. Capsule
endoscopy, double balloon enteroscopy and interventional an-
giography with digital subtraction are contemporary methods
that facilitate the diagnosis of gastrointestinal bleedings, being
also involved in stopping the bleeding.
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Question:
Which air-filled pulmonary lesions are shown on figures
A-F?




Raspunsuri:

Figurile A si F reprezinta cavitati pulmonare. Imaginea
din Figura A ilustreaza cavitatea tuberculoasa la o pacienta cu
hemoptizii repetate, iar cea din Figura F - o cavitate 1n cadrul
unei pneumonii necrotizante prin Klebsiella pneumoniae.

Cavitatea este descrisa drept un spatiu aeric, ce apare
ca o zona de hipertransparenta (scadere a atenuadrii, in ter-
menii tomografiei computerizate), ce are perete propriu,
tradus imagistic prin opacitate. Dimensiunea opacitatii ce
inconjoara transparenta este mai mare in procesele recent
excavate (supuratii, infiltratii tuberculoase) si mai redusa
odatd cu evacuarea masei necrozate si resorbtia alveolitei ex-
sudative din jur. in cavititile vechi cu procese de granulatie
excesive, inelul pericavitar este gros, scleros. Uneori cavi-
tatea pulmonara contine un nivel lichidian. Diferentierea
imagistica de chistul pulmonar in mare parte se face in baza
grosimii peretelui cavitatii, care, de regula, depaseste 4 mm.
Leziunile cavitare ale parenchimului pulmonar sunt cauzate
de cancerul bronhopulmonar primar sau metastatic, vasculite
(granulomatoza cu poliangeitd, artrita reumatoida) si diverse
cauze infectioase inclusiv abcese bacteriene, tuberculoza
pulmonara, emboli septici, pneumonii fungice [1, 2].

Figura B reprezinta o bula. Imaginea este a unui pacient
tanar, diagnosticat cu deficit de al-antitripsina.

Imagistic, bula reprezinta o hipertransparenta focala cir-
cumscrisa sau o zona de atenuare scazuta cu un diametru mai
mare de 1 cm si perete fin (<1 mm). Bulele sunt localizate,
preponderent, in zona subpleurald, desi este posibila si loca-
lizarea in zona centrald a parenchimului pulmonar. Prezenta
concomitenta a leziunilor de tip emfizematos, prezervarea
arterei centrilobulare in centrul zonei de hipertransparenta,
precum si forma poligonala pot fi utile in diferentierea bulelor
cu un diametru mic de un chist pulmonar. Sunt frecvente bule-
le multiple, carora li se asociaza semne de emfizem pulmonar
centrilobular sau paraseptal (emfizem bulos) [1, 3].

Figura C reprezinta bronsectazie. Imaginea obtinuta la
un barbat fumator, bronsectaziile fiind postinfectioase.

Bronsectazia este definitd o dilatare difuza sau localizata
ireversibila a bronhiei, de obicei, secundara infectiei cronice,
obstructiei cailor respiratorii proximale, anomaliilor conge-
nitale sau fibrozei pulmonare (bronsectazii de tractiune). Cri-
teriile morfologice la computer tomografia cu sectiuni fine,
includ: dilatarea bronsica comparativ cu ramura adiacentd a
arterei pulmonare (semnul inelului cu pecete), lipsa ingustarii
bronhiei si identificarea bronhiei la o distanta mai mica de 1
cm de la suprafata pleurala. Bronsectazia trebuie diferentiata
de alte leziuni pulmonare cu continut aeric in baza caracte-
rului ramificant, urmarit in sectiuni consecutive, mai bine
observate in reconstructiile coronare si sagitale. in plus,
bronsectaziilor frecvent li se asociaza si alte leziuni ale arbore-
lui bronsic, precum: ingrosari ale peretelui bronsic, dopuri de
mucus, semne de afectare a cailor respiratorii mici (grupuri de
noduli centrilobulari, capturarea aerului - air trapping) [1, 4].

Figura D reprezinta un chist pulmonar. Cazul unui
barbat HIV pozitiv cu pneumonie prin Pneumocistis jiroveci.

Imagistic, chistul pulmonar apare drept o zona de hiper-
transparenta (scadere a atenudrii, in termenii tomografiei com-

Answers:

Figures A and F - pulmonary cavities. Figure A contains
a tuberculosis cavity in a patient with recurrent hemoptysis
and Figure F - cavitating Klebisella pneumonia pneumonia.

Cavity is an air-filled space with its own walls, seen as a
lucency or low-attenuation area surrounded by opacity. A cav-
ity is usually produced by the expulsion or drainage of a ne-
crotic part of the lesion via the bronchial tree. The thickness of
the surrounding opacity is larger in recently excavate lesions
(lung suppuration, tuberculosis), and becomes thinner once
the necrotic masses a drained and surrounding alveolitis re-
solved. In case of old cavities with excessive granulation very
thick sclerotic wall is observed. In some cases cavity contains
a fluid level. The distinction between lung cysts and cavities is
mainly based on the difference in wall thickness, which usu-
ally exceeds 4 mm in case of cavitary lesions. Lung cavities can
be caused by primary lung cancer, lung metastases, vasculitis
(granulomatosis with polyangitis, rheumatoid arthritis), and
different infectious etiologies including bacterial abscess, pul-
monary tuberculosis, septic emboli, fungal pneumonia [1, 2].

Figure B represents a bulla. The case of a young man di-
agnosed with al- antitrypsin deficiency.

A bulla appears as a rounded focal lucency or area of de-
creased attenuation, 1 cm or more in diameter, bounded by a
thin wall (<1 mm). Usually bullae are located in the subpleural
region, although localization within lung parenchyma is also
possible. Association with emphysema, presence of the cen-
trilobular artery in the centrum of lucent area and polygonal
shape in case of small size bullae, could be useful for differen-
tiation from lung cysts. Multiple bullae are often present and
are associated with centrilobular and paraseptal pulmonary
emphysema (bullous emphysema) [1, 3].

On Figure C bronchiectasis are shown. The case of a
smoker man with postinfection bronchiectasis.

Bronchiectasis is irreversible localized or diffuse bronchial
dilatation, usually resulting from chronic infection, proximal
airway obstruction, congenital bronchial abnormality or lung
fibrosis (traction bronchiectasis). Imaging signs on thin sec-
tion CT scans include bronchial dilatation with respect to the
accompanying pulmonary artery (signet ring sign), lack of ta-
pering of bronchi, and identification of bronchi within 1 cm of
the pleural surface. Bronchiectasis can be differentiated from
other air-filled pulmonary lesions by following the dilated air-
ways on multiple sequential chest CT scan images, which will
show a branching pattern that is usually better visualized on
the coronal and sagital reformatted images. Moreover, bron-
chiectasis is usually associated with other bronchial tree ab-
normalities such as bronchial wall thickening, mucus plugs,
and small-airways lesions (clustered centrilobular nodules,
air trapping) [1, 4].

On Figure D a pulmonary cyst is shown. The case of an
HIV positive man with Pneumocistis jiroveci pneumonia.

A cyst appears as a round parenchymal lucency or low-at-
tenuating area with a well-defined interface with normal lung
due to an epithelial or fibrous wall of variable thickness (usu-
ally less than 2 mm). Cysts occur without signs of pulmonary
emphysema that are associated with bullae. Differentiation of



puterizate) cu margine bine delimitatd, datorata unui perete
epitelial sau fibros de grosime variabila (de reguld, sub 2 mm).
Leziunile chistice nu se asociaza cu emfizemul pulmonar, in
care se atestd bule. Diferentierea de spatiile emfizematoase
poate fi facuta prin identificarea arterei centrilobulare, de-
plasate excentric In cazul chistului, dar pastrate in centrul
zonei de hipertransparenta, in emfizem. Continutul chisturi-
lor pulmonare, de reguld, este aeric, dar, ocazional, chisturile
pot contine lichid sau material solid. Termenul de , chist” este
frecvent utilizat pentru a defini spatiile aerice largite cu pereti
subtiri la pacientii cu limfangioleiomiomatoza sau histiocitoza
Langerhans. Chisturi multiple, cu peretii mai grosi de tip
Jfagure de miere” (1. engl. honeycombing) caracterizeaza fibro-
za pulmonard avansata [1, 5].

Figura E nu contine leziuni aerice, fiind prezent sem-
nul haloului inversat. Leziunea imagistica ilustreaza un caz
de pneumonitd organizanta criptogena, confirmata histologic,
la o pacienta de 32 de ani.

Semnul haloului inversat (semn imagistic rar, cunoscut
si sub denumirea de ,semnul atolului”), nu este o structura
aerica, ci, dimpotriva, reprezintd o opacitate focala, rotunda, de
tip sticla mata, inconjurata de un inel mai mult sau mai putin
complet de consolidare. Initial, considerat patognomonic pen-
tru pneumonita organizanta criptogena, ulterior a fost descris
si in alte afectiuni ca mucormicoza, tuberculoza pulmonara,
sarcoidoza, granulomatoza cu poliangeita etc [1, 6].
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emphysema relies on the centrilobular artery that is not vis-
ible or is eccentric to the lucent area in cysts. Contrary in em-
physema the centrilobular artery is placed in center of the lu-
cent area. Lung cysts usually have an air content but occasion-
ally contain fluid or solid material. The term of “cysts” often
is used to describe enlarged thin walled airspaces in patients
with lymphangioleiomyomatosis or Langerhans histiocytosis.
Multiple thicker walled honeycomb cysts are seen in patients
with advanced pulmonary fibrosis [1, 5].

Figure E doesn’t contain any air-filled lesions, the re-
verse halo sign is present. The case of a 34 years old lady
with histologically proved cryptogenic organizing pneumonia.

Reversed hallo sign (a rare imaging sign, also known as
atoll sign) is not an air-filled lesion, but rather represents a
focal round shape ground glass opacity, surrounded by a com-
plete or partial ring shaped consolidation. Initially reported
as a specific sign for organizing cryptogenic pneumonia, sub-
sequently being described in other conditions such as mucor-
mycosis, pulmonary tuberculosis, sarcoidosis, granulomatosis
with poliangitis etc [1, 6].

4. Dodd ]. et al. Imaging in cystic fibrosis and non-cystic fibrosis
bronchiectasis. Semin. Respir. Crit. Care Med., 2015; 36 (2): 194-
206.

5. Seaman D. et al. Diffuse cystic lung disease at high-resolution CT.
AJR Am. ]. Roentgenol.,, 2011; 196 (6): 1305-11.

6. Godoy M. et al. The reversed halo sign: update and differential
diagnosis. Br. J. Radiol., 2012; 85 (1017): 1226-35.
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Subsemnatul, Alic Darii, dr. hab. st.
med., prof. univ,, parcurgand cu aten-
tie lucrarea, am intocmit prezentul re-
ferat de evaluare.

Monografia are 238 de pagini, cu-
prinde introducere, patru capitole si
rezumare. Bibliografia include 514 de
surse. Tematica abordata este de actu-
alitate si vine sa completeze lipsa de
informatii din literatura de specialita-
te referitoare la modul morfologic de
interpretare a unor probleme clinice.
Investigatiile au fost efectuate pe 376
de piese anatomice. E de remarcat ca
dna doctor si-a extins cercetarile si pe
animale (porcine, bovine).

Fiecare capitol contine o sinteza de
literatura, completata cu rezultatele
cercetarilor proprii. Autoarea a de-
pus numeroase eforturi pentru a gasi
solutii privind cele mai stringente pro-
bleme ale acestei ramuri din medicina,
in vederea prevenirii si reducerii nu-
marului de complicatii postoperatorii.

Aspectele, redate 1n imagini origi-
nale, argumenteaza cu multa claritate
concluziile autoarei la fiecare capitol.
Argumentarea morfologica a celor mai frecvente complicatii
postoperatorii in chirurgia cardiovasculara este relevanta.

In monografie sunt trecute in revisti cunostintele actuale,
sintetizate din literatura nationala si internationald, care vi-
zeaza aparatul vasculonervos al aortei toracice. Primul capitol
al monografiei este destinat rolului aplicativ al acestor cunos-
tinte in medicina clinica.

Autoarea descrie variabilitatea corpilor adiposi Rindfleisch
ai aortei ascendente - structuri care s-au aflat, pana acum, ina-
fara preocuparilor morfologilor si clinicienilor, dar au inceput
si capete un interes clinic deosebit abia in ultimii ani. In opinia
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IMSP UNIVERSITATEA DE STAT DE MEDICINA $I FARMACIE
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TAMARA HACINA

CHISINAU, 2015

I, the undersigned, Alic Darii, PhD
in Medical Sciences, university pro-
fessor, after a careful reading of this
very work, have drafted an assess-
ment report.

The monograph comprises 238
pages, including introduction, four
chapters and summary. The biblio-
graphy consists of 514 sources. The
thematic is up-to-date and comple-
ments the lack of information in the
specialized literature regarding the
morphological explanation of cli-
nical problems. The investigations
were conducted on 376 anatomical
pieces. It is to be noted, that the au-
thor extended the research on ani-
mals (pigs, cattle) as well.

Each chapter contains a summa-
ry of the literature, which is com-
plemented with her own research
results. The author has made great
efforts to find solutions to the most
acute problems in this branch of me-
dicine regarding the prevention and
reduction of the postoperative com-
plications.

The aspects, which are rendered in the original images,
show clear rationale of the author to the conclusions found in
each chapter. Morphological argumentation of the most com-
mon postoperative complications in cardiovascular surgery is
relevant.

The monograph reviews the current knowledge, which is
summarized from national and international literature and
refers to the neurovascular unit of the thoracic aorta. The first
chapter of the monograph is dedicated to the practical role of
this knowledge in clinical medicine.

The author describes the diversity of the adipose bodies




chirurgilor cardiaci, acesti corpi adiposi contin structuri ner-
voase care regleaza ritmul cardiac. Extirparea lor intraopera-
torie se face pentru a facilita efectuarea unui sir de manipulatii
chirurgicale, cum ar fi: aplicarea pensei hemostatice, canula-
rea si constrangerea proximald a aortei ascendente, utilizarea
canulei pentru cardioplegie antegrada, crearea anastomozelor
proximale in bypass-ul coronar etc.

Numeroase observatii ale clinicienilor au sugerat ca negli-
jarea acestor structuri pot induce fibrilatie atriala postopera-
toriu si favoriza hemoragii abundente.

Tot in acest capitol, autoarea abordeaza problema com-
plicatiilor fonetice postoperatorii, care, odatd cu dezvoltarea
chirurgiei toracice, si-au recdpatat actualitatea. Rezultatele
obtinute sunt confruntate armonios cu cele din literatura de
specialitate. Astfel, autoarea este de acord cu descrierile cla-
sice ale sintopiei arcului aortic, dar le completeaza cu aspec-
te noi, de o valoare practica ineditd; autoarea atrage o atentie
sporita la variabilitatea individuala a sintopiei componentelor
mediastinului superior. Cercetdtoarea a abordat problema
impactului vasa vasorum ale aortei asupra proprietatilor ei
rezistential-deformative. O atentie deosebitd a fost acordata
unor momente importante pentru vizualizarea mai rapida a
nervilor vag si a celui laringian recurent din partea stanga pe
parcursul interventiilor chirurgicale. Pe de o parte, o aseme-
nea abordare contribuie la profilaxia leziunii nervilor, iar pe
de alta parte, dacd leziunea, totusi, s-a produs, metoda propu-
sa faciliteaza alegerea tehnicii neuromicrochirurgicale potri-
vite pentru efectuarea reinervarii. Concluziile sunt argumen-
tate prin rezultatele prepararii anatomice.

In capitolele urmitoare, autoarea prezinti descrierea de-
taliatd a surselor de vascularizare si de inervare a corpului
adipos al aortei ascendente, precum si a cdilor de drenaj lim-
fatic. Astfel, capitolul doi descrie amanuntit aparatul nervos al
aortei. Sunt reflectate particularitatile lui zonale si conexiunile
nervoase vazo-vazale. De rand cu structurile nervoase tipice,
in componenta corpului adipos Rindfleisch s-au identificat
complexe vasculonervoase fuziforme, care nu au fost descrise,
pana acum, de catre alti cercetatori.

Un loc deosebit in acest studiu 1l ocupa analiza structurilor
similare corpusculului carotid. in lucrare sunt descrise vari-
antele lor anatomice, localizarea si modificarile de varsta. A
fost descrisa existenta la numerosi corpusculi la una si aceeasi
persoang, a fost subliniata prezenta lor constanta la diferite
etape ale ontogenezei umane, in comparatie cu cei identificati
in alte zone ale aortei, care odata cu varsta, degenereaza. in
componenta corpului adipos, in straturile superficiale ale
adventitiei, autoarea a constatat, in premiera, prezenta unor
formatiuni cu structura tipicd glandelor endocrine.

In urmitorul capitol au fost descrise particularitatile regi-
onale ale vascularizarii aortei - aspect important din punct de
vedere clinic. Au fost evidentiate si descrise sursele vasculare
din categoria vasa vasorum internae, ceea ce nu a fost oglindit,
pana acum, in alte materiale stiintifice. Este interesant faptul,
ca de-a lungul traiectului acestor vase, existd numerosi cor-
pusculi cu o structurd similara celui carotid. In viziunea au-
toarei, fiecare zona reflexogena are nevoie de asemenea surse
de vascularizare. Confruntand datele proprii cu cele obtinute
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Rindfleisch of the ascending aorta - structures that have been,
until now, beyond the concern of morphologists and clinici-
ans, but have received a specific clinical interest only in recent
years. According to the cardiac surgeons’ standpoint, the adi-
pose bodies contain nerve structures that regulate the heart-
beat. Their intraoperative removal is performed in order to
facilitate a series of surgical manipulations, such as: applica-
tion of hemostatic forceps, cannulation and proximal coercion
of the ascending aorta, use of antegrade cardioplegia cannula,
creating of proximal anastomosis in coronary bypass etc.

A number of observations made by clinicians suggested
that if neglected, these structures can induce postoperative
atrial fibrillation and promote profuse bleeding.

In the same chapter, the author deals with the phonetic
postoperative complications, which have regained actuality
along with the development of thoracic surgery. The obtained
results confront harmoniously with the specialized literature.
Therefore, the author agrees with the classical descriptions of
aortic arch sintope, but complements them with new issues of
a unique practical value; the author draws attention to the in-
dividual variability of the sintope of the superior mediastinum
components. The researcher has considered the impact of the
aortic vasa vasorum on its resistant-strain properties. A parti-
cular attention was paid to importance of a faster viewing of
the vagus nerve and the left recurrent laryngeal nerve during
surgery. On the one hand, such an approach contributes to
prevention of nerve injury, however, on the other hand, if the
lesion occurred, the proposed method will facilitate the choice
of a suitable neuro- microsurgery technique for performing an
effective reinnervation. The conclusions are grounded by the
results of anatomical preparations.

In the following chapters, the author presents a detailed
description of the sources of vascularization and innervation
of adipose body of the ascending aorta and lymphatic draina-
ge pathways. Therefore, the second chapter describes in detail
the nervous apparatus of the aorta, where regional particu-
larities and vaso-vasal nerve connections are reflected. Along
with typical nerve structures, there were determined fusiform
neurovascular complexes in the Rindfleisch adipose body
composition, which have not been described so far by other
researchers.

A special attention is drawn to the analysis of structures
similar to the carotid corpuscle. The paper shows the anato-
mical variations, localization and age alterations. It has been
described the existence of many corpuscles in same person
and emphasized their constant presence at different stages of
human ontogenesis compared to those identified in the other
regions of the aorta, which tend to degenerate with age. The
author was the first to note the presence of typical endocrine
structure formations in the adipose body composition, in the
superficial layers of adventitious.

Next chapter is referred to the regional peculiarities of aor-
tic vascularization - an important clinical aspect. There were
highlighted and described the vascular sources from vasa
vasorum internae, which were not reflected so far in other
scientific literature. Interestingly enough is that, there are
numerous corpuscles with a structure similar to the carotid



de Tu. Comroe intr-un studiu experimental, doamna T. Haci-
na confirma existenta in componenta corpului adipos din
adventitia aortei ascendente a unei zonei asemanatoare cu cea
din sinusul carotid. Acest lucru este argumentat prin rezulta-
tele capatate la nivel microscopic si la cel mezoscopic. Este un
concept nou, care prezintd atat interes teoretic, cat si practic.

Autoarea a descris trei zone ale aortei cu prezenta vasa va-
sorum internae: cea baroreceptorie, pe fata concava a arcului
aortei, anterior de insertia ligamentului arterial; pe fata con-
vexa a arcului aortei, in adiacenta cu trunchiul brahiocefalic;
in componenta corpului adipos al aortei ascendente. Ultime-
le, se caracterizeaza prin anastomozare bogata cu ambele
artere coronare si cu artera asociata nervului vag drept. Prin
existenta acestor anastomoze si a presiunii sangvine inalte in
vasa vasorum internae, T. Hacina explica de ce apar hemora-
giile abundente postoperatorii, care, pentru stopare, necesita
resternotomie. Bazandu-se pe rezultatele obtinute, autoarea
recomanda modificarea tehnicii interventiilor chirurgicale la
acest nivel, acordarea unei atentii sporite la ermetizarea su-
turilor aplicate pe aorta ascendentd si pastrarea integritatii
corpului adipos.

In cel de-al patrulea capitol, sunt prezentate date noi des-
pre aparatul limfatic al aortei, care au aplicabilitate practica.
Astfel, autoarea a constatat existenta in 54% de cazuri a colec-
torului limfatic al atriului drept, pe langa cele constante (co-
lectorii limfatici cardiaci drept si stang), a nodulilor limfatici
intramurali, situati In corpul adipos al aortei ascendente. Se
presupune, cd lezarea intraoperatorie a colectorului limfatic
al atriului drept induce fibrilatie atriald postoperatoriu. in
acest sens, au fost evidentiate trei zone ale aortei ascendente,
importante pentru alegerea locului de acces: (1) zona cu risc
inalt de dezvoltare a fibrilatiei atriale postoperatoriu; (2) zona
cu risc redus; (3) zona de acces recomandata pentru manipu-
larile chirurgicale.

Diversitatea tehnicilor de cercetare utilizate: prepararea
anatomica, mezoscopia, metoda de injectare, urmata de cea
coroziva, injectarea cailor de drenaj limfatic, cele histologice
si imunohistochimice s.a., au permis obtinerea unor rezultate
inedite referitoare la structurile nervoase, vasculare si la cele
limfatice ale aortei.

Calitatea cercetarilor stiintifice, precum si documentarea
exhaustiva a problemelor abordate, face, in mod firesc, aceasta
monografie necesara mai ales pentru clinicieni, studenti si cei
aflati in studii postuniversitare de specialitate. Datele prezen-
tate In sursa respectiva Isi vor gasi, neaparat, aplicare in diver-
se ramuri ale medicinei.

Alic Darii, dr. hab. st. med., profesor universitar,
Catedra de histologie, citologie si embriologie
USMF ,Nicolae Testemitanu”

longwise the track of these vessels. According to the author’s
opinion, each reflex zone needs this type of vascularization so-
urces. When confronting her own data with those obtained by
[u. Comroe in an experimental study, the author confirms the
existence of an area similar to the carotid sinus in the adipose
body composition from the ascending aorta adventitia. This
fact is reasoned by the microscopic and mesoscopic results. It
is a new concept that presents both theoretical and practical
interest.

The author has described three aortic areas in presence of
vasa vasorum internae: the baroreceptors, on the concave side
of the aortic arch above the insertion of arterial ligament; on
the convex side of the aortic arch, adjacent to brachiocephalic
trunk; on the adipose body composition of the ascending aor-
ta. The latter is characterized by extensive anastomosis with
both coronary artery and the artery associated with right va-
gus nerve. The author explains that the existence of these ana-
stomoses and high blood pressure in vasa vasorum internae
may lead to postoperative heavy hemorrhage, which requires
sternotomy. Based on the obtained results, the author recom-
mends altering the surgery techniques at this level, paying
more attention to the hermetic sutures applied to the ascen-
ding aorta and preserving the integrity of the adipose body.

The fourth chapter presents new data on the aortic lymph
apparatus, which has a practical application. The author has
noted the presence of lymphatic collector of the right atrium
in 54% of cases, in addition to the constant ones (right and
left cardiac lymph collectors), intramural lymph nodes placed
in the adipose body of the ascending aorta. It is assumed that
the intraoperative damage of lymphatic collector of the right
atrium will induce postoperative atrial fibrillation. In this res-
pect, there were highlighted three areas of the ascending aor-
ta, which are important for the choice of the access area: (1)
the high risk of developing postoperative atrial fibrillation; (2)
low-risk area; (3) access area recommended for surgical ma-
nipulation.

The diversity of used study techniques: the anatomical
preparation, mesoscopy, injection method, followed by the
corrosive one, injection of the lymphatic drainage pathways,
the histological and immunohistochemical ones, have allowed
to obtain unprecedented results regarding the nerve, vascular
and lymphatic structures of the aorta.

The quality of scientific studies, as well as the exhaustive
documentation of the discussed issues, renders this monogra-
ph being required for clinicians, students and postgraduate
specialists. The data presented in this study will necessarily
be implemented in various branches of medicine.

Alic Darii, PhD in Medical Sciences, university professor,
Chair of histology, cytology and embryology
Nicolae Testemitanu SUMPh
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