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EDITORIAL

Intre ,oficial” si realitate -
atitudineasi...ignorantanoastra

Specia umana convietuieste dintotdeuna cu zeci de mii
de specii de microorganisme, care constituie microbiomul
uman - bacterii, virusi, fungi si arhea. Proiectul microbiomu-
lui uman (engl. Human Microbiome Project), inceput in anul
2012, si care reuneste, cel putin, 200 de cercetatori din peste
80 de tari, are misiunea de a face cunostinta mai indeaproa-
pe cu ,convietuitorii” nostri. Astfel, s-a constatat ca, numarul
bacteriilor care trdiesc in interiorul sau pe suprafata corpului
nostru depaseste de 10 ori numarul celulelor umane (10*3 vs.
10!*). Raportul dintre numarul genelor umane si celor micro-
biene, parte a microbiomului uman, este de 1:1000. Aceasta
colectie de microorganisme, care reprezinta intre 1 si 3 pro-
cente din masa corporala, de obicei, nu este ddunatoare si este
esentiala pentru mentinerea vietii, influentarii comportamen-
tului si supravietuirii umane ca specie biologica.

Era antibioticelor si a spitalelor a dereglat echilibrul biolo-
gic crud, nemilos, dar, totodata, fin, dintre speciile mentionate.
Fara indoiala, spitalele si antibioticele salveaza zeci de milioa-
ne de vieti, anual. In consecinta, pentru a supravietui, micro-
organismele iau si ele masurile respective. In ultimul timp, cel
mai eficient, ele lupta cu noi cu... propriile noastre arme, utili-
zand, In acest sens, pe langa antibiotice si dezinfectante, fata de
care devin (multi)rezistente, arhitectura spitaliceascd, retelele
ingineresti, dispozitivele medicale, cultura institutionala, cir-
cuitele clinice, mainile personalului si in aceeasi masura date-
le din rapoartele oficiale...

In studiul lui Baranetchi L. si Prisacari V. (2016), publi-
cat In numarul curent al MJHS [1], este abordata problema
factorilor de risc in infectiile septico-purulente nosocomiale
de profil traumatologie si ortopedie. Studiul s-a bazat pe un
lot impresionant, de 3011 cazuri tratate, si a reusit sa atinga
scopul propus. Au fost (re)confirmate ipoteze, fapte, au fost
descoperite aspecte noi. Or, au fost identificati o serie de fac-
tori, care genereaza un risc sporit de infectii nosocomiale:
interventia chirurgicala de urgenta, durata si tipul interventiei,
proportionalitatea cu varsta, prezenta comorbiditatilor, inter-
narea in unitatea de terapie intensiva, frecventa pansamente-
lor s. a. Importanta si rolul acestor factori a fost discutata in
timpul reuniunilor stiintifice si va mai fi dezbatut3, periodic, si
de acum Incolo. De aceea, atentia o voi focaliza asupra unui as-
pect, constatat si mentionat de autori, dar care risca sa treaca
neobservat de cititori, pentru ca... este pretutindeni.

Citez din [1]:,,Numai din motive de neinregistrare obiectivd,
impactul negativ al infectiilor nosocomiale nu este estimat la
justa lui valoare. Totodatd, s-a demonstrat prin metoda retros-
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EDITORIAL

Between ,official” and reality -
attitude and... and ignorance

The human species has always lived together with thou-
sands of microorganisms that make human microbiome - bac-
teria, viruses, fungi and archaea. The project of the human mi-
crobiome (Human Microbiome Project), that started in 2012
and unifies at least 200 researchers from over 80 countries,
has the mission of...getting to know better whom we live with.
This way it was settled that the number of bacteria that lives
inside us or on the human body’s surface is 10 times bigger
that the number of human cells (10*3 vs. 10'%). The ratio be-
tween the number of human microbial genes, part of the hu-
man microbiome, is 1:1000. This collection of microorganisms,
that represents between 1 and 3 percent of our body weight,
is usually harmless and is essential for life maintaining, influ-
ences our behavior and human survival as a biological species.

Antibiotic and hospital era has disrupted the cruel but fine
biological equilibrium between the mentioned species. Doubt-
lessly, hospitals and antibiotics save millions of lives each year.
In consequence, in order to survive, microorganisms take
measures as well. Lately, in a most efficient way, they fight with
us...using our own weapons, besides antibiotics and disinfec-
tant to which they become (multi)resistant: hospital architec-
ture, engineer network, medical devices, institutional culture,
clinical circuits, staff hands and data from official reports...

The research of Baranetchi I. and Prisacari V. (2016), pub-
lished in this very issue of MJHS [1] is dedicated to the problem
of risk factors in developing of septico-purulent nosocomial
infections among traumatology and orthopedic patients. The
study was based on an impressive number of patients, 3011
cases treated, and achieved its goal. Hypothesis and facts have
been re-confirmed, new aspects have been discovered. Thus, a
series of factors have been identified, that generate a high risk
for nosocomial infections: emergency surgery, duration and
type of surgery, age, comorbidities, ICU admission, dressing
change frequency and others. Importance and the role of these
factors was discussed during scientific meetings and will be
periodically discussed from now on. That is why I will focus
my attention on one aspect (established and mentioned by the
authors, but which may be omitted by readers) because it is...
far and wide.

I quote from [1]: “Only because of the lack of an objective
registration NI are not appreciated at their true value. At the
same time, it is demonstrated, using retrospective methods, that
only 9-10% of real morbidity caused by SPNI is officially regis-
tered. Annually, in Chisinau, there are about 1000-1500 regis-
tered cases of septic-purulent nosocomial infections [1]. There-
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pectivd, cd, oficial, se inregistreazd doar 9-10% din morbidita-
tea reald prin infectii septico-purulente nosocomiale. Anual, in
mun. Chisindu se inregistreazd circa 1000-1500 de cazuri de in-
fectii septico-purulente nosocomiale. Asadar, in realitate, mor-
biditatea prin infectii septico-purulente este subestimatd cu cel
putin 10-11 ori si constituie 11.000-16.000 de cazuri anual. Un
calcul preventiv a demonstrat cd, paguba economicd anuald in
urma infectiilor septico-purulente nosocomiale, numai in mun.
Chisindu, constituie nu mai putin de 16-23 mlin lei, fdrd consta-
tarea cazurilor letale si remunerarea suplimentard a muncii
personalului”.

Un procent similar de neraportare se atesta si in cazul
producerii reactiilor adverse severe, si in cazul constatarii
defectelor consumabilelor medicale, si in cazul incidentelor,
accidentelor si nonconformitatilor. Lista raportarilor neobiec-
tive poate fi continuatd inca pe mult spatiu editorial. Datele,
devenite "oficiale”, dar care sunt departe de realitate, nu per-
mit efectuarea de analize corecte, formularea de prognoze
pertinente, propunerea de solutii eficiente de catre analistii si
decidentii sistemului de sanatate. Realitatea, Ins3, se Intoarce
ca un bumerang, daunele fiind, In primul rand, exprimate in
mii de decese, cu siguranta evitabile, pe an, in Republica Mol-
dova.

Care ar fi solutia In acest caz? Bineinteles, o... reforma.

Cele mai eficiente reforme sunt si cele mai simplu de reali-
zat din punct de vedere tehnic si conceptual. Ele nu sunt deloc
costisitoare, iar impactul lor este imediat si vizibil. Dar, aces-
te reforme constau in modificarea de atitudine, de obisnuinte,
debarasarea de obedienta, frica sau de ignoranta. Nu cred ca
exista vre-un lucrator al sistemului de sanatate, care sa nu stie
ca dezinfectarea mainilor cu solutie antisepticd pana la si dupa
contactul cu pacientul sau ambianta lui, reduce cu 80% riscul
de infectie nosocomiala.

De faptul producerii (existentei) cazurilor ,raportabile”, dar
neraportate, cu atat mai mult.

Dar, mentinerea atitudinii, obisnuintelor actuale sau
ignorantei fata de igiena miinilor si de raportarea obiectiva a
fiecarui caz produs va intretine, inca mult timp inainte, perpe-
tuarea infectiei nosocomiale si a sigurantei pacientilor.

Adrian Belii, dr. hab. st. med., prof. univ.
Redactor-sef
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fore, in reality, morbidity caused by septic- purulent infections
is underestimated by at least 10-11 times and is 11000-16000
of cases per year. A preventive calculation showed that annual
economic damages from septic-purulent nosocomial infections
exceed 16-23 million lei only in Chisinau municipality, without
detection of fatal cases, additional remuneration for employees”.

A similar percentage of non-reporting is attested as well
in cases of severe adverse reactions, cases of defective medi-
cal supplies, cases of incidents, accidents and noncompli-
ances. The list of non-objective reports can continue on lots
of editorial space. Data that became “official”, but is far from
reality, doesn’t allow us to make correct analysis, impertinent
prognosis, offer efficient solutions by analysers and decision
makers from the medical system. Reality, however, returns as
a boomerang, and losses being expressed in the first place by
thousands of deaths that could be avoided each year in the Re-
public of Moldova.

What is the solution? The solution is, certainly, a...reform.

The most efficient reforms are the easiest to make from the
technical and conceptual point of view. Reforms are not ex-
pensive at all, but their impact is immediate and visible. Yet,
these reforms consist in attitude and habit modification, get-
ting rid of obedience, fear or ignorance. I don’t think there is a
single employee of the medical system that doesn’t know that
hands disinfection before and after patient (or its ambiance)
contact reduces the risk of nosocomial infection by 80%.

Not to mention cases that are “reportable” but are both re-
ported.

Persistence of attitude, actual habits or ignorance regar-
ding hands hygiene and regarding objective report of all cases
will maintain, long time ahead, the stringency of nosocomial
infections and patients’ safety.

Adrian Belii, PhD, university professor
Editor-in-chief
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Actualele cercetdri au drept scop elucidarea aprofundata a
unor proprietdti individuale, de sex, de varsta si de ramificare
ale arterei lienale la om.

Ipoteza de cercetare

Studierea particularitatilor structurale individuale, de ra-
mificare ale arterei lienale la om in relatie cu sexul si varsta
subiectilor, si care ar putea fi luate in considerare in interven-
tiile chirurgicale.

Noutatea adusa literaturii stiintifice din domeniu

Au fost identificate diferente semnificative la aparitia va-
selor primare in mod de bifurcatie, trifurcatie si tetrafurcatie,
in functie de sex si varsta. Rezultatele obtinute pot avea valoa-
re aplicativa In chirurgia practic3, in special, in cazul leziunii
traumatice a splinei.

Rezumat

Introducere. Nivelul Tnalt de dezvoltare al chirurgiei ab-
dominale, de crestere al numarului interventiilor operatorii,
inclusiv pe splind, necesita informatie ampla privind morfo-
logia vaselor lienale In contextul variabilitatii individuale. Din
aceste considerente, a fost realizat un studiu de identificare a
variantelor structurale si topografice individuale.

Material si metode. Variantele traiectului arterei lienale, a
valorilor unghiurilor de ramificare in relatie cu varsta si sexul,
au fost studiate pe 95 de panaortograme.

Rezultate. Artera lienald, in majoritatea cazurilor, are
traiect usor curbat sau sinuos accentuat. Bifurcatia arterei
lienale a fost Inregistrata la 82 de pacienti, trifurcatia - la 10
pacienti. In trei cazuri, artera lienald era ramificatd in patru
vase primare.

Concluzii. Panaortografia, la fel ca si metodele macromezo-
scopice de confectionare a pieselor, pune in evidenta variabili-
tatea individuala a traiectului si ramificarii arterei lienale la om.

Cuvinte cheie: splina, artera lienald, variabilitatea indivi-
duala.
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What is not known yet, about the topic

The goal of the current study is to reveal some of the in-
dividual characteristics such as sex, age and branching of the
splenic artery in humans.

Research hypothesis

To study the structural and individual particularities of
the splenic artery branching patterns in humans due to sex
and age of the subjects which may be taken in consideration
in surgical interventions.

Article’s added novelty on this scientific topic

We identified significant differences in the modality of ap-
pearance of primary vessels, in their bifurcation, trifurcation
and tetrafurcations depending on the sex and age. The obtai-
ned results can have importance in surgical practice inclusi-
vely in traumatic lesions of the spleno-ligamental complex in
humans.

Abstract

Introduction. The advances in abdominal surgery in-
crease in the number of surgical procedures, including on the
spleen made it necessary to have more profound information
about the morphology of splenic arteries in the context of
their individual variability. Taking all this in consideration we
performed a study to identify individual structural and topo-
graphical variants.

Material and methods. We studied the variation in the
trajectory of splenic artery, their angle of ramification depen-
ding on the age and sex in 95 panaortograms.

Results. In the majority of cases the splenic artery slightly
bent or accentuated sinous. The bifurcation of splenic artery
was seen in 82 patients, trifurcation - in 10 patients. In three
cases the splenic artery divided in four primary vessels.

Conclusions. Panaortographic method, as well as macro-
mezoscopic methods of splenic vessels cast preparation high-
lights individual variability of splenic artery branching pat-
tern in humans.

Key words: spleen, splenic artery, individual variability.



Introducere

Variabilitatea vaselor sangvine ale complexului spleno-li-
gamentar prezinta interes in interventiile operatorii atat ur-
gente, cat si in cele planificate, in special, la etapa actuala, in
legatura cu frecventa in continua crestere a leziunilor trau-
matice ale splinei. E stiut ca splinorafia deseori se asociaza cu
hemoragie abundentd din parenchimul lezat chiar dupa apli-
carea suturilor. Acest pericol poate fi redus prin largirea ga-
mei de substante hemostatice, cat si perfectionarea tehnicilor
respective. Cea din urma necesita o cunoastere cat mai buna
a particularitatilor structurale ale vascularizatiei splinei, a ra-
porturilor spatiale ale vaselor cu organele adiacente splinei si
posibilitatile restabilirii cailor colaterale de circulatie sangvi-
na in afectarea sursei principale.

Cea mai valoroasa suplimentare a studiilor fundamentale,
realizate prin disectie anatomica, sunt rezultatele investigatii-
lor intravitale. In cazul vizat, este vorba despre panaortografie.
in cercetarile medico-biologice neurovasculare, temelie de ne-
zdruncinat raman piesele (macro- si mezoscopice), confectio-
nate prin disectie anatomica fina. Ele pot fi verificate, preciza-
te de nenumerate ori - de la origini pana la extrema terminala
si invers. Interpretarea imaginilor intravitale, indiferent de
modalitatea obtinerii lor (radiografic, ultrasonic, computer-
tomografic, laparo- sau endoscopic s.a.), necesita o pregatire
mai profundd, bazata pe cercetari fundamentale, alias, pe ma-
terial cadaveric. Si totusi, lucrand cu pacientii, particularitatile
structurale ale substratului morfologic trebuie confruntate cu
informatie similara, obtinuta pe material cadaveric. Cele men-
tionate se refera si la investigatiile panaortografice - fapt, de
care s-a tinut cont in actualele cercetari.

Material si metode

Studiul a fost efectuat pe un lot ce cuprinde 95 de pana-
ortograme. Au fost stabilite sursele, numarul, traseul, moda-
litatile ramificarii arterei splenice. Deci, in centrul atentiei s-a
aflat artera lienala, cu stabilirea incidentei variantelor traiec-
tului ei (rectiliniu, sinuos, spiralat), a valorilor unghiurilor
de ramificare, incepand cu unghiul format la originea arterei
- portiunea incipienta a arterei lienale si axa longitudinala a
aortei, precum si valorile unghiurilor sub care apar ramurile
primare ale arterei splenice.

Rezultate

Implicand in actualul studiu aorto-arteriografia abdomina-
1d intravitalg, fireste, in prim-plan, am urmarit scopul de a ob-
tine informatie cat mai ampla si veridica despre artera lienala
- sursa principald de vascularizare a componentelor comple-
xului spleno-ligamentar la om.

Artera lienald, scheletotopic, de obicei, se desprinde de la
trunchiul celiac, la limita dintre vertebrele Th12 siL,

Pornind de la faptul ca artera lienala este cea mai masiva
ramura a trepiedului lui Halleri si ficand o comparatie imagi-
nara intre masa ficatului si a splinei, precum si intre semnifica-
tia fiziologica a acestor organe, e greu de argumentat diferenta
de calibru a celor doua artere - lienala si hepatica, chiar daca
tinem cont si de alte organe vascularizate atat de o arter3, cat
si de cealalta.

Artera lienald in investigatii panaortografice

Introduction

Variability in blood vessels of spleno-ligamentous com-
plex presents interest during emergency interventions as well
as in planned ones; especially at this stage with the growing
frequency of traumatic injuries of the spleen. It is known that
splenorrhaphy is often associated with excessive bleeding
from damaged spleen tissues even after applying sutures. This
danger can be reduced by broadening the range of hemostatic
materials, and improving these techniques. The latter requires
a better knowledge of the structural peculiarities of splenic
blood vessels, spatial relationships with adjacent to the sple-
en organs and possibilities to restore blood circulation if the
main source is compromised.

The most valuable suppliment to fundamental studies con-
ducted by anatomical dissection, are the results of intravital
investigations. In this case we mean panaortographic images.
In medical-biological research of neurovascular supply the
unshakable basis remain the anatomical pieces (macro- and
mesoscopic) made by fine anatomical dissection. They can be
checked multiple times - from its origins to the farest end and
vice versa. Intravital imaging interpretation, regardless of how
they are earned (radiographic, ultrasonic, computer tomogra-
phy, endoscopic or laparoscopic et al.), requires a deeper trai-
ning based on fundamental research, alias on cadaveric mate-
rial. Yet, working with patients, the structural morphology of
the substrate should be compaired with similar information
obtained from cadaveric material. The aforementioned refers
to the panaortografic investigations - something that was tak-
en into account in current research.

Material and methods

The study was conducted on a sample comprising 95 pa-
naortograms. They were established sources, number, route,
splenic artery branching arrangements. So the focus was the
artery and to establish the incidence of trajectory variations
(straight, serpentine, spiral), the angles of branching, since the
angle formed at the root of the artery - begining with the an-
gle between the splenic artery and the longitudinal axis of the
aorta, and ending with the angle between the primary bran-
ches of the splenic artery.

Results

In the current study involving intravital abdominal aorto-
arteriography in order to obtain information as wast as possi-
ble and truthful about splenic artery - the main source of blo-
od supply of the components of spleno-ligamentous complex
in humans.

Lien artery, scheletotopic usually emerges from celiac
trunk line between Th , and L, vertebrae.

Taking in consideration that splenic artery is the most mas-
sive branch of the tripod’s Haller; and drawing a parallel ima-
ginary line between the mass of the liver and spleen, and be-
tween the physiological significance of these organs, it’s hard
to argue the difference in size of the two arteries - splenic and
liver, even if we take into account other organs vascularized by
one artery, and the other.

Regarding the splenic artery trajectory, it can be characte-
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In ceea ce priveste traiectul arterei lienale, el poate fi ca-
racterizat ca specific vasului vizat, desi, de rand cu aspectul
serpiginos al arterei lienale, nu se exclude si cel rectiliniu, cel
putin, pe traseul unor segmente ale ei.

Despre traiectul rectiliniu, in sensul strict al termenului, se
poate vorbi ciand ne referim la aorta si numai in absenta unor
curburi care nu sunt o raritate pe traiectul aortei. Ramurile
ce se desprind de la aorta abdominala, de regula, nu dispun
de traiect rectiliniu. Cele remarcate, poate intr-o masura mai
mare, se referd anume la artera lienala.

in marea majoritate a cazurilor, artera lienala se caracte-
rizeaza printr-un traiect sinuos sau foarte sinuos (Figura 1).
Totusi, referitor la vasul vizat, in unele cazuri se poate vorbi
despre traiectul lui usor ondulat sau chiar rectiliniu pe o parte
a traseului sau. Anume aceste cazuri au fost analizate din tota-
litatea lotului constituit din 95 de pacienti (42 de barbati si 53
de femei, cu varste cuprinse intre 17 si 70 de ani).

Analizand materialele aorto-arteriografiei abdominale, ar
fi ocazia sa pornim de la originea arterei lienale. in marea ma-
joritate a cazurilor, ea se desprinde de la trunchiul celiac sub
un unghi de 85°-95°. In cateva cazuri, s-a inregistrat prezen-
ta unui trunchi comun ceva mai lung pentru arterele hepatica
comuna si lienala, de la care ultima 1si avea originea. Cea din
urma isi schimba directia spre stdnga sub un unghi care, de
obicei, nu depaseste 90°. Astfel, indiferent de traiectul arterei
lienale - sinuos sau foarte sinuos, usor ondulat sau pe un anu-
mit traseu al ei, chiar rectiliniu, In centrul atentiei s-au aflat
portiunile arterei lienale de la originea sa pana la patrunderea
in splina: prin hil sau prin perforarea capsulei lienale.

Deci, revenim la prima portiune (segment) a arterei liena-
le, lungimea careia variaza de la caz la caz - intre 1,5 cm si 3,5
cm. Capteaza atentia orientarea spatiala a portiunii incipiente
a arterei lienale. Ea variaza mult, desi In majoritatea cazuri-
lor - 46 (48,42%) din selectia lotului, primul segment al ar-
terei lienale avea orientare spatiala cvasi orizontala. Varianta
in cauza a fost Inregistrata la 22 (52,38%) de barbati si la 24
(45,29%) de femei. Ramanand in posesia primului segment al
arterei lienale, s-a observat ca cel din urma poate avea si di-
rectie latero-superioard, formand cu peretele lateral stang al
aortei abdominale un unghi, valorile caruia variaza intre 30° si
75°. Este vorba despre un unghi cu varful indreptat distal, iar
deschizatura - proximal. Punem accent pe aceste notiuni ter-
minologice, deoarece uneori nu se concretizeaza componenta
unghiului - varful sau deschizatura lui, dar numai directia. Va-
rianta pusa in discutie a fost inregistrata in 34 (35,79%) de ca-
zuri din totalitatea lotului. in functie de apartenenta de sex, ca-
zurile s-au repartizat egal - 17 pacienti si tot atatea paciente.

Urmatoarea varianta consta in faptul ca portiunea incipi-
enta a arterei lienale (primul segment), indiferent de lungimea
ei, urmeaza in sens latero-inferior (Figura 2). Deci, cu margi-
nea stanga a aortei ea formeaza un unghi, la fel, ascutit, insa
varful lui este indreptat proximal, iar valorile unghiului, in ra-
port cu varianta precedentd, sunt mai mari - 60°-80°. Apropo,
varianta 1n cauza este o premisa a variantei arterei lienale cu
traiect foarte sinuos si cu un numar crescut de curburi si seg-
mente vasculare mai putin ondulate, arciforme. Deoarece, in-
dreptandu-se in sens distal, artera lienala trebuie sa-si urmeze
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rized as a specific to the vessel alone, since the presance of
sinous appearance of the splenic artery does not exclude the
straight trajectory, at least in some segments of its route.

About straight trajectory in its strict sense, we can talk
when we refer to the aorta, and only in the absence of some
curves which are not a rarity in the aorta line. Branches that
begin from the abdominal aorta usually do not have straight
trajectory. The observed, perhaps in greater refers namely to
splenic artery.

In most cases splenic artery is characterized by tortuous
or very tortuous trajectory (Figure 1). However, talking about
this vessel, in some cases we can say that his path is slightly
wavy or even straight in some of its regions. These cases were
analyzed in whole in out study that consisted of 95 patients
(42 men and 53 women, with the age between 17 and 70
years).

Analyzing materials of abdominal aorto-arteriography
should be an opportunity to start from the origin of the sple-
nic artery. In the vast majority of cases it emerges from celiac
trunk at an angle of 85°-95°. In several cases were recorded
presence of a slightly longer common trunk for common hepa-
tic and splenic arteries. The latter shifted to the left at an angle
which usually does not exceed 90°. Thus, whatever trajectory
the splenic artery has - sinuous or very tortuous, slightly wavy
or even straight in some of its parts in the spotlight were all of
the portions of splenic artery from its origins to the hilum or
perforation of splenic capsule.

So back to the first part (segment) of the splenic artery, the
length of which varies from case to case - between 1.5 cm and
3.5 cm. Captures the attention spatial orientation of the early
portion of the splenic artery. It varies widely, although in most
cases - 46 (48.42%) of the selected group first segment of the
splenic artery had almost a horizontal spatial orientation. The
variant was recorded in 22 (52.38%) men and 24 (45.29%)
women. The latter segment may have lateral-superior directi-
on, forming with the left lateral wall of the abdominal aorta an
angle which varies between 30° and 75°. It is an angle the tip
of which is pointing distal and the opening of the angle - proxi-
mal. We focus on this terminology, since sometimes the tip and
the opening of the angle is not specified in the literature but
only its direction. This variant was recorded in 34 (35.79%)
cases. According to their sex, cases were distributed equaly -
17 patients males and 17 females.

The next variant is that portion of the first part of splenic
artery (first segment), regardless of its length, follows the late-
ral-inferior direction (Figure 2). So it forms with the left edge
of the aorta an angle, also sharp, but its tip is directed proxi-
maly and angle in comparison to the previous variant is bi-
gger - 60°-80°. By the way, this type is a premise variant of the
splenic artery with very tortuous paths and with an increased
number of curves and vascular segments that are less undu-
lating and are arciform. This is due to the fact that moving to
distal end, the splenic artery must follow the lateral-superior
direction - toward the splenic hilum. This variant, of course, is
associated with a greater length of the artery compared to the
previous versions.

Regardless of the spatial orientation of the first segment of
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Artera lienald in investigatii panaortografice

Fig. 1 Panaortograma abdominald. Aorta abdominala rectilinie. Artera
iliacd comuna stanga se proiecteaza pe aceeasi linie cu aorta abdomina-
1a. Observatia nr. 52, femeie, 47 de ani. 1 - pars abdominalis aortae;

2 - a. lienalis; 3 - a. hepatica communis; 4 - a. renalis dextra; 5 - a. me-
senterica superior; 6 - a. renalis sinistra; 7 - rr. intestinales; 8 - a. mesen-
terica inferior; 9 - a. colica sinistra; 10 - bifurcatio aortae; 11 - curburi
bruste ale arterei lienale; 12 - segment arcuat
al arterei lienale.

Fig. 1 Abdominal panaortogram. Rectilinear abdominal aorta. Left com-
mon iliac artery projecting in line with the abdominal aorta.
Panaortogram no. 52, female, 47 years. 1 - pars abdominalis aortae;

2 - a. lienalis; 3 - a. hepatica communis; 4 - a. renalis dextra; 5 - a. me-
senterica superior; 6 - a. renalis sinistra; 7 - rr. intestinales; 8 - a. mesen-
terica inferior; 9 - a. colica sinistra; 10 - bifurcatio aortae; 11 - sudden
curves of lien artery; 12 - arcuate segment of the splenic artery.

calea 1n directie latero-superioara - spre hilul lienal. Varianta
in cauzg, fireste, se asociaza cu o lungime mai mare a arterei
lienale In comparatie cu variantele precedente.

Indiferent de orientarea spatiald a primului segment al
arterei lienale, mai aproape sau mai departe de fata stanga a
aortei, este pozitionata prima curbura a arterei lienale (Figura
1). In felul siu, este vorba tot despre o portiune a vasului ce
modifica directia arterei lienale (Figura 1). In baza multiple-
lor observatii, curburile arterei lienale pot fi caracterizate ca
bruste, relativ scurte, cu ondulatii mai pronuntate pe traseul
arterei lienale. Curburile bruste amintesc semicircumferinte,
fetele convexe ale lor pot fi Indreptate distal, proximal, lateral,
medial, practic, in orice directie. Uneori pot fi observate cur-

Fig. 2 Panaortograma abdominald. Devierea portiunii distale a aortei
abdominale spre dreapta in raport cu axa longitudinala a aortei. Sinuozi-
tate pronuntatd a arterei lienale. Observatia nr. 67, junior, 18 ani.

1 - pars abdominalis aortae; 2 - a. lienalis; 3 - a. hepatica communis;

4 - a. mesenterica superior; 5 - a. renalis dextra; 6 - a. renalis accessoria;
7 - a. renalis sinistra; 8 - rr. intestinales; 9 - a. colica dextra;

10 - a. ileocolica; 11 - bifurcatio aortae.

Fig. 2 Abdominal panaortogram. The deviation of the distal portion of
the abdominal aorta to the right in relation to the longitudinal axis of the
aorta. Lien pronounced tortuosity of the artery. Panaortogram no. 67, ju-

nior, 18 years. 1 - pars abdominalis aortae; 2 - a. lienalis; 3 - a. hepatica
communis; 4 - a. mesenterica superior; 5 - a. renalis dextra;
6 - a. renalis accessories; 7 — a. renalis sinistra; 8 - rr. intestinales;
9 - a. colica dextra; 10 - a. ileocolica; 11 - bifurcatio aortae.

splenic artery, closer or further from the left side of the aor-
ta, here lies the first splenic curvature (Figure 1). In its way,
it's all about a portion of the vessel that changes direction of
the splenic artery (Figure 1). Based on multiple observations,
splenic artery curves can be characterized as a sudden, rela-
tively short, as significant undulations of splenic artery. Sud-
den curves remind semicircular structures, their convex part
may be directed distal, proximal, lateral, medial practically
any direction. Sometimes we can see the annular sharp curves
(Figure 3). It remains to imagine how these curves, especially
sharp, influence the kinetics of the blood flow, especially in the
splenic artery.

Vascular curves can be less sharp, angles between them are
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Fig. 3 Panaortograma abdominala. Traiect rectiliniu al aortei abdominale. Observatia nr. 11, femeie, 37 de ani. 1 - pars abdomi-

nalis aortae; 2 - a. lienalis; 3 - a. hepatica communis; 4 - a. renalis dextra; 5 - a. renalis sinistra; 6 - rr. intestinales; 7 — curbura

inelard a arterei lienale; 8 - curbura semicirculari a arterei lienale; 9 - bifurcatia arterei lienale sub unghi de 90°.

Fig. 3 Abdominal panaortogram. Rectilinear trajectory of the abdominal aorta. Panaortogram no. 11, women, 37 years. 1 - pars abdo-
minalis aortae; 2 - a. lienalis; 3 - a. hepatica communis; 4 - a. renalis dextra; 5 - a. renalis sinistra; 6 - rr. intestinales; 7 - curvature of the

splenic artery ring; 8 - semicircular curvature of the splenic artery; 9 - splenic artery bifurcation angle of 90°.

buri bruste de forma inelara (Figura 3). Ramane de imaginat
in ce masura curburile, In special, cele bruste, influenteaza ci-
netica torentului sanguin, nemijlocit, in artera lienala.

Curburile vasculare mai pot fi lente, unghiurile formate de
ele dispun de valori mai mari - 80°-90°-120°. Segmentul ar-
terial ce urmeaza in prelungirea primei curburi rareori este
rectiliniu; de reguld, el are forma arcuata.

Atat forma usor sinuoasa a arterei lienale, cat si forma ei
tipica ondulatd, in majoritatea cazurilor, se caracterizeaza prin
prezenta a doua curburi si a trei segmente. O artera lienala cu
un traiect foarte sinuos, de obicei, include in componenta sa
trei curburi si patru segmente. Deci, pentru segmentele arterei
lienale este caracteristica o lungime ce, de reguld, depaseste
lungimea curburilor; se creeaza impresia ca cele din urma
sunt inele de legatura intre segmente sau modalitati de schim-
bare a directiei vasului pe un anumit traseu. Deci, traiectul
segmentelor este arcuat sau aproape de rectiliniu.

Indiferent de traiectul arterei lienale, in calea sa spre spli-
na (destinatia principald a ei), ea emite ramuri organelor adia-
cente (stomac, pancreas, epiploon, suprarenala si rinichiul din

bigger - 80°-90°-120°. Arterial segment that follows the cur-
ves of the first extension is rarely straight, usually it is arched.

Both forms the lightly sinuous splenic artery type and the
curled in most cases is characterized by the presence of two
curves and three segments. A splenic artery with a very tor-
tuous paths typically includes in its composition three bends
and four segments. So artery segments in length are usually
longer than the curves; it seems that these rings linking seg-
ments have a ways to change the direction of the vessel on in
a particular route. So the trajectory of segments is arcuate or
almost straight.

Whichever path the splenic artery takes on its way towards
the spleen (its main destination), she gives branches to adja-
cent organs (stomach, pancreas, omentum, adrenal glands
and left kidney and other). But the trunk of the splenic artery
may give supernumerary arteries to other organs. An exam-
ple is the panaortogram no. 25, male, 44, from where a branch
from splenic artery starts entering the upper pole of the right
kidney, becoming supernumerary the artery penetrates the
organ. Or panaortogram no. 12 male, 31 years old, where the



stanga s.a.). ins3, de la trunchiul arterei lienale se pot desprin-
de artere supranumerare si pentru alte organe. Drept exemplu
poate servi observatia nr. 25, barbat, 44 de ani, unde de la ar-
tera lienala porneste o ramura ce patrunde in polul superior al
rinichiului drept, devenind artera supranumerara penetranta
a organului respectiv. Sau, observatia nr. 12, barbat, 31 de ani,
unde de la artera lienald urmeaza o ramura la suprarenala si
rinichiul drept, la fel, devenind sursa accesorie de vasculari-
zare a organelor mentionate; exemplificam: acelasi caz nr. 25,
barbat, 44 de ani.

Vase de acelasi gen — accesorii, pot urma si la splina din alte
surse, de exemplu, de la artera renald stang3, de la artera freni-
ca inferioara stanga s.a. in cinci cazuri, de la trunchiul comun
al arterei lienale (pana la formarea ramurilor de ordinul I), se
desprindeau artere care patrundeau in polul lienal superior
(observatiile nr. 4, barbat, 47 de ani; nr. 2, femeie, 37 de ani
s.a.). Polul lienal inferior, la fel, poate primi sange nemijlocit
din trunchiul arterei lienale (cazurile nr. 3, femeie, 37 de ani;
nr. 96, femeie, 22 de ani). Informatie similara a fost obtinuta si
prin alte metode morfologice clasice si de coroziune.

Revenim la traiectul arterei lienale. Traiect usor curbat al
ei, cu unele portiuni rectilinii, s-au depistat la 21 de pacienti,
inclusiv 15 barbati si 6 femei. Ei reprezentau categoriile de
varsta VII-IX, cu exceptia varstei senile (grupul de varsta X).
Cazuri tipice, 1n care artera lienald avea un traiect sinuos ac-
centuat, s-au inregistrat 36, printre care prevala sexul mascu-
lin - 23 de pacienti, in timp ce 13 cazuri i-au revenit sexului
opus.

in asa mod, ne-am apropiat de hilul lienal, unde artera lie-
nala se ramifica in ramuri de ordinul I (primare). Numarul lor
depinde de modalitatea ramificarii vasului vizat - fenomen,
care a fost stabilit In baza analizei unui lot ce include 95 de
persoane, inclusiv 42 (44,21%) de barbati si 53 (55,79%) de
femei.

Bifurcatia arterei lienale a fost Inregistrata la 82 (86,31%)
de pacienti, inclusiv la 37 de pacienti sila 45 de paciente. Apa-
ritia ramurilor primare la 2,0-4,5 cm pana la hilul lienal s-a
constatat in 42 de cazuri, dintre care 19 reprezentau sexul
masculin, iar 23 - cel feminin.

Bifurcatia arterei lienale in ariile (superioara, centralad
sau/si inferioara) hilului lienal s-a stabilit in 40 de cazuri, 20
dintre care au revenit sexului masculin, iar alte 20 de cazuri -
celui feminin.

Trifurcatia arterei lienale a fost observata la 10 (10,53%)
pacienti - patru barbati si sase femei. Ramificarea avea loc ex-
trahilar.

Dupa cum era de asteptat, cazurile de tetrafurcatie a ar-
terei lienale au fost mult mai putine la numar - in total trei
(3,16%) din Intregul lot. Ele au fost stabilite la doua femei si la
un barbat. Ramurile arterei lienale de ordinul I luau nastere cu
2,5-4,0 cm pana la hilul lienal (Tabelul 1).

Asadar, la analiza, sistematizarea si prezentarea datelor
obtinute referitor la traiectul arterei lienale, la ramificarea ei
in ramuri de ordinul I, la schimburile de vase cu alte organe,
s-a tinut cont nu numai de sexul persoanelor investigate prin
panaortografie abdominala, dar si de categoriile de varsta
ale pacientilor respectivi. Printre ei, un numar mare apartin

Artera lienald in investigatii panaortografice

artery has a branch to the adrenal gland and the right kidney,
too, thus becoming an accessory source of blood supply to the
organs; explication: the same case no. 25, male, 44 years.

Vessels of the same type - accessories, can be directed to-
ward the spleen from other sources, for example, the left renal
artery, the inferior phrenic artery and other. In five cases, from
the common trunk of the splenic artery (until the formation
of branches of I order), branched arteries that were entering
the superior pole of the spleen (panaortogram no. 4 male, 47,
no. 2 man, 37 years old). The inferior pole of the spleen, also,
can receive blood directly from the trunk of the splenic artery
(case no. 3, female, 37 years; no. 96, female, 22 years). Simi-
lar information was obtained through other classical methods
such as morphological and corrosion.

Talking once again about the trajectory of the splenic ar-
tery. Her slightly curved trajectory with some straight parts,
were detected in 21 patients, including 15 men and 6 women.
They represented age groups VII-IX, except senile age (age
group X). Typical cases where the splenic artery had a pro-
minent tortuous course there were 36 that prevailed among
males - 23 patients, while 13 cases were found in females.

Thus, we approached the splenic hilum, where splenic ar-
tery divides into branches of I (primary) order. Their number
depends on the branching pattern of the vessel - a phenome-
non that has been established based on the analysis of a group
that includes 95 people, including 42 (44.21%) men and 53
(55.79%) women.

Splenic artery bifurcation was recorded in 82 (86.31%)
patients, including 37 males and 45 females. The division of
the artery into primary branches 2.0-4.5 cm from the splenic
hilum was found in 42 cases, 19 of which were in males and
23 in female.

Splenic artery bifurcation in areas (upper, middle and/or
lower) of the hilum was established in 40 cases, 20 of which
were in males and 20 other cases in female.

Splenic artery trifurcation was observed in 10 (10.53%)
patients - four men and six women. In these cases was present
extrahilar branching.

As expected, cases of tetrafurcation of splenic artery were
much fewer in number - three (3.16%) of the total group. They
were found in two women and a man. Splenic artery branches
of the I order took origin 2.5 to 4.0 cm from the splenic hilum
(Table 1).

As a result analysing, structuring and presenting the data
obtained by studying the trajectory of the splenic artery, its
division into branches of I order, collaterals to other organs,
we took into account not only the sex of the investigated group
by panaortograms but also the age categories of the patient.
Among them a large number was from VIII age group - the
second period of mature age (36-55/60 years) - 49 (51.58%)
of patients. The cases refer to both sexes. The next groups are
VIIL, age group, followed by group VIII, - the first period of
mature age (20/21-35 years) - 25 (26.31%) people. As a sum-
mary these two age categories constitute the majority - 74
(77.89%) of patients (Table 1).
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Tabelul 1. Repartitia pacientilor in functie de sex, varstd si modalitatea dividerii arterei lienale in ramuri de ordinul I.

Grupurile de varsta

Forma ramificarii

VI, VIII, IX Total
B F B F B F B F
Bifurcatia 2 - 9 15 18 23 8 7 82 (86,31%)
Trifurcatia - - 1 2 4 1 2 10 (10,53%)
Tetrafurcatia 1 - 2 - - 3(3,16%)
Total 3 - 10 15 20 29 9 9 95 (100%)
(3,16%) (10,53%)  (15,79%) (21,05%) (30,53%) (9,47%) (9,47%)

Table 1. Patients repartition according to sex, age and the modality of splenic artery division in I order branches.

Age groups
Ramification form
VIl v, VI, IX Total
M F M F M F M F
Bifurcation 2 - 9 15 18 23 8 7 82 (86.31%)
Trifurcation - - 1 - 2 4 1 2 10 (10.53%)
Tetrafurcation 1 - - - - 2 - - 3 (3.16%)
Total 3 - 10 15 20 29 9 9 95 (100%)
(3.16%) (1053%)  (15.79%) (21.05%)  (30.53%) (9.47%) (9.47%)
grupului de varstd VIII, - a doua perioada a varstei mature Discussion

(36-55/60 de ani) - 49 (51,58%) de pacienti. Cazurile se re-
ferd la ambele sexe. Conform frecventei, grupul de varsta VIII,
este urmat de grupul VIIL - prima perioada a varstei matu-
re (20/21-35 de ani) - 25 (26,31%) persoane. Sumar, aceste
doua categorii de varsta constituie marea majoritate a lotului
- 74 (77,89%) de pacienti (Tabelul 1).

Discutii

Sistemul vascular al splinei poate fi examinat si prin inter-
mediul panaortografiei. Ea permite stabilirea surselor princi-
pale si celor secundare de vascularizare ale splinei, traiectului,
modului silocului de ramificare a arterei lienale, inclusiv tipu-
lui de ramificatie, corelatiilor spatiale cu alte vase ale cavitatii
abdominale, traiectului si amplasarii ramurilor arterei lienale
de diferit ordin. Informatia de acest gen prezintd interes apli-
cativ la stabilirea diferitelor procese patologice ale splinei.
Panaortografia permite stabilirea pe viu a tuturor jaloanelor
sistemului vascular, a variantelor lor de structura si corelatii-
lor spatiale in parenchimul organului.

Ovseenko T. si colab. (2008), la fel, au depistat o mare va-
riabilitate in modalitatea dividerii arterei lienale in ramuri de
ordinul I prin analiza angiogramelor si macropreparatelor -
86 de cazuri [1]. Era analizat material prelevat de la subiecti,
incepand cu perioada embrionara si pana la varsta de 90 de
ani; au stabilit ca In 7,5% din cazuri, a. lienalis intra in zona
hilara sub forma unui singur trunchi. in alte 46% din cazuri,
dupa parerea autorilor mentionati, vasul se bifurca daca nu in

Vascular system of the spleen may be examined through
panaortograms. It establishes the main and the secondary
sources of vascular supply of the spleen, trajectory, how and
where the splenic artery branches, including the type of rami-
fication, spatial correlations with other vessels of the abdomi-
nal cavity, trajectory and location of splenic artery branches
of different order. Information of this kind presents special
interest in case when we need to establish different patholo-
gical processes of the spleen. Panaortograms allows to see live
all the milestones of vascular system, their structural variants
and spatial correlations in organ parenchyma.

Ovseenko T. et al. (2008), too, have found great variability in
how the splenic artery divides into branches of I order by ana-
lyzing angiograms and macrospecimens in 86 cases [1]. Ana-
lyzed material was taken from subjects, from the embryonic
period until the age of 90 years and determined that in 7.5% of
cases the splenic artery enter the hilum as a single trunk. In the
other 46% of cases, according to the authors, the vessel splits
in the hilar area or close to it. Splenic artery trifurcation was
observed in 36% of cases, tetrafurcation - in 4.8%. The authors
reports the presence pentafurcation in 4% of cases and in 1.7%
the splenic artery has six or more branches.

Our research shows that splenic artery bifurcation was
found in the majority of cases - 82 (86.31%) patients, inclu-
ding 37 men and 45 women. Trifurcation was rarely observed
- 10 cases (10.53%) and tetrafurcation - three cases (3.16%)
patients in the whole study group.



zona hilara, apoi in apropierea ei. Trifurcatia arterei lienale a
fost observata in 36% din cazuri, tetrafurcatia - in 4,8%. Au-
torii citati relateaza despre prezenta pentafurcatiei in 4% din
cazuri, iar in 1,7% artera lienala lansa 6 si mai multe ramuri.

Cercetarile noastre arata ca bifurcatia arterei lienale era
intdlnita In marea majoritate a cazurilor - la 82 (86,31%) de
pacienti, inclusiv la 37 de barbati si la 45 de femei. Mai rar
era observata trifurcatia - 10 (10,53%) si tetrafurcatia - trei
(3,16%) pacienti din totalitatea lotului.

Potrivit Redmond H. si colab. (1989), Alimov A. si colab.
(2005), artera splenica se divide in doua artere lobare: ramu-
rile primare splenica superioara si splenica inferioara; despre
alte ramuri primare autorii nu comunica [2, 3]. Treutner K. si
colab. (1993) au observat dividerea arterei splenice in doua
ramuri principale in 30 de cazuri (bifurcatie: 93,8%) si in trei
ramuri principale - In doua cazuri (trifurcatie: 6,2%) [4].

Variabilitatea rezultatelor stabilite in ceea ce priveste mo-
dalitatea aparitiei vaselor primare, in functie de sex si varsta
ar putea avea valoare aplicativa 1n tratarea leziunilor trauma-
tice ale splinei.

Concluzii

1) Specific pentru artera lienala este predominarea eviden-
ta a traiectului ei sinuos accentuat, unde sexului masculin i-au
revenit 23 de cazuri, in timp ce 13 cazuri - sexului opus.

2) Bifurcatia arterei lienale (86,31% din cazuri) are loc,
preponderent, in regiunea hilului splenic.

3) Dupa cum era de asteptat, mai rar s-au inregistrat tri-
furcatia arterei lienale (10,53%) si, respectiv, tetrafurcatia
(3,16%) ei.

4) Analiza rezultatelor investigatiilor proprii si a celor pre-
zentate de alti autori demonstreaza o vasta variabilitate a tra-
iectului arterei lienale, de care trebuie de tinut cont in caz de
orice interventie chirurgicala pe organul dat.
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According to Redmond H. et al. (1989), Alimov A. et al.
(2005), the splenic artery divides into two lobar arteries: pri-
mary splenic upper and lower branches [2, 3]. Authors do not
mention other primary branches. Treutner K. et al. (1993),
have noted that splenic artery divides into two main branches
in 30 cases (bifurcation: 93.8%) and the three main branches
- in two cases (trifurcation: 6.2%).

Variability of these results determines how occurrence of
primary vessels by gender and age may have value in treating
traumatic injuries of the spleen.

Conclusions

1) Specific for the splenic artery is its obvious predominan-
ce of tortuous trajectory and it was found in males in 23 cases,
females - 13 cases.

2) Splenic artery bifurcation occurs predominantly in the
splenic hilum region that has an incidence of 86.31% of the
total study group.

3) As expected, there were less splenic artery trifurcation
(10.53%) and tetrafurcation (3.16%).

4) Analysis of the results of the investigations and those
presented by other authors demonstrate a wide variability in
the trajectory of the splenic artery to be kept in mind in case of
any given surgery on the organ.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Pana in prezent, n-a fost determinat nivelul real al morbidi-
tatii, cat si factorii de risc in infectiile septico-purulente noso-
comiale de profil traumatologie si ortopedie.

Ipoteza de cercetare

Prezenta coreldrii intre dezvoltarea infectiilor nosoco-
miale si diferiti factori de risc, este in functie directd de
statutul starii initiale a pacientului, de nivelul de invazivitate
al tehnologiilor medicale, cat si de unele conditii, aparute in
procesul de reabilitare postoperatorie.

Noutatea adusa literaturii stiintifice din domeniu

Pentru prima datd a fost realizat un studiu epidemiologic,
complex, transversal, privitor la epidemiologia infectiilor sep-
tico-purulente in stationarele de profil traumatologie si or-
topedie. A fost elaborata tehnologia de dirijare a riscului, in
functie de statutul pacientului, interventia chirurgicala si al
procesului de reabilitare postoperatorie.

Rezumat

Introducere. Infectiile nosocomiale (IN), inclusiv infectiile
septico-purulente nosocomiale (ISPN), ocupa un loc deosebit
in patologia umana si tot mai evident devin o problema medi-
calg, sociala si economica, determinatd de frecventa lor spori-
ta si de consecintele grave, ce contribuie la sporirea costului
tratamentului, pagubelor economice, celor morale si sociale.
In prezent, IN sunt considerate o problema majora de sinitate
populationala pentru toate institutiile medicale.

Material si metode. Studiul dat se refera la studiile epi-
demiologice transversale si se bazeaza pe diagnosticul activ
al infectiilor nosocomiale, realizat prin metoda de analiza re-
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What is not known yet, about the topic

So far, the actual level of morbidity and risk factors of sep-
tic-purulent nosocomial infections in Traumatology and Ort-
hopaedics have not yet been determined.

Research hypothesis

The presence of correlation between the development of
nosocomial infections and various risk factors is directly de-
pendent on the patient’s initial status, the level of aggression
of medical technologies and some postoperative conditions
during the rehabilitation process.

Article’s added novelty on this scientific topic

A complex cross-cutting epidemiological study regarding
the epidemiology of septic-purulent nosocomial infections
was carried out, for the first time, in the departments of Tra-
umatology and Orthopaedics. A technology for risk manage-
ment depending on the patient’s condition, surgery and post-
operative rehabilitation process was developed.

Abstract

Introduction. Nosocomial Infections (NI), including sep-
tic-purulent nosocomial infections (SPNI), occupy a special
place in human pathology and are becoming an increasingly
evident health, social and economic problem determined by
their increased frequency and serious consequences that con-
tribute to enhancing the value of treatment, economic, moral
and social damage, and are currently considered a main public
health problem for all healthcare institutions.

Material and methods. This study refers to cross-cutting
epidemiological studies and is based on the active diagnosis
of nosocomial infections, achieved through the method of re-



trospectiva a fiselor de observatie a pacientilor internati pe
parcursul anului 2010, in baza a sase sectii profilizate din ca-
drul Spitalului Clinic de Traumatologie si Ortopedie. in total,
au fost studiate 3011 fise de observatie.

Rezultate. Incidenta reald prin infectii septico-purulente
nosocomiale la pacientii de profil traumatologie si ortopedie
a constituit 156,42 cazuri la 1000 de pacienti internati. S-a
constatat ca incidenta prin infectii septico-purulente nosoco-
miale in stationarele de acest profil se asociaza cu varsta pa-
cientului, modul de internare, diagnosticul de baza, prezenta
patologiilor concomitente, durata de aflare a pacientilor in
unitatea de terapie intensiva, de durata si tipul interventiilor
chirurgicale, de frecventa pansamentelor.

Concluzii. Frecventa dezvoltarii ISPN este in functie directa
de statutul initial al pacientului (diagnosticul de baza, varsta
inaintatd, prezenta patologiilor concomitente, spitalizarea
in mod de urgentd), nivelul de invazivitate al tehnologiilor
medicale (modul chirurgical de tratament, tipul operatiei,
interventiile chirurgicale multiple si de lunga duratd), cat si de
alte conditii, aparute in procesul de reabilitare postoperatorie
(durata de aflare in stationarul de reabilitare si terapie
intensiva, frecventa pansamentelor).

Cuvinte cheie: infectii nosocomiale, particularitati epide-
miologice, factori de risc.

Introducere

Infectia nosocomiala este o maladie infectioasa, care afec-
teaza pacientul ca rezultat al spitalizarii sau adresarii dupa
asistenta medicald, sau maladie infectioasa care afecteaza lu-
cratorul medical al institutiei sanitare ca urmare a indeplinirii
obligatiunilor functionale, indiferent de momentul aparitiei
simptomelor in timpul sau dupa aflare in institutia sanitara
[1-6].

Conform explorarilor OMS, efectuate in 14 tari ale lumii,
nivelul de Inregistrare al infectiilor nosocomiale atinge 8,0-
21,0% din numadrul bolnavilor internati. Ele conduc la majora-
rea brusca a costului tratamentului si se inscriu printre prime-
le cauze de deces la bolnavii internati; 75,0% dintre decedati,
de orice cauzd, au fost cu infectii nosocomiale [7].

Luand in consideratie datele OMS-ului si celor bibliografi-
ce, putem constata ca statistica oficiald in Republica Moldova
nu reflecta morbiditatea reala prin infectii nosocomiale. Unele
studii, efectuate recent, au demonstrat ca morbiditatea reala in
stationarele chirurgicale constituie 83,16, iar in cele neurochi-
rurgicale - 44,6 la 1000 operati, cu o letalitate de 30,17% din
numarul pacientilor cu ISPN [8, 9]. Totodatd, in conformitate
cu statistica oficiald, In Republica Moldova, morbiditatea prin
infectii nosocomiale in anul 2006 a constituit: la bolnavii post-
chirurgicali - 1,8 la 1000 operati, infectii congenitale la copii
nou-nascuti - 2,9 la 1000 nou-nascuti, la lauze - 3,9 la 1000
nasteri, la copii nou-nascuti - 6,7 1a 1000 nou-nascuti [1].

Asadar, o problema actuala in supravegherea epidemi-
ologica a infectiei septico-purulente nosocomiale ramane
determinarea incidentei reale a imbolnavirilor prin infectii
septico-purulente nosocomiale, studierea particularitatilor
epidemiologice si a factorilor de risc, in functie de profilul

Factori de risc in infectiile nosocomiale

trospective analysis of medical charts of the patients hospitali-
zed during 2010, based on six specialised wards of the Clinical
Hospital of Traumatology and Orthopedics. Altogether, 3011
observation charts were studied.

Results. The actual incidence of septic-purulent nosoco-
mial infections in Traumatology and Orthopedics patients of
was 156.42 cases per 1,000 hospitalized patients. It was found
that the incidence of septic-purulent nosocomial infection in
these specialised departments is associated with the age, the
mode of admission to hospital, the basic diagnosis, the pre-
sence of concomitant pathologies, the patients’ length of stay
in the resuscitation and intensive therapy room, the duration
and type of surgery, the frequency of dressings changes.

Conclusions. Frequency of SPNI development is directly
dependent on the patient’s initial status (basic diagnosis, the
age of the patient, presence of concomitant pathologies, emer-
gent admission to hospital), the level of aggression of medical
technologies (mode of surgical treatment, type of operation,
multiple and long-term surgical interventions), as well as the
other conditions in the postoperative rehabilitation (the len-
gth of stay in rehabilitation and intensive care department, the
frequency of dressing changes).

Key words: nosocomial infections, epidemiological peculi-
arities, risk factors.

Introduction

Nosocomial infection is an infectious disease that affects
the patient as a result of hospitalization or required medical
assistance, or an infectious disease affecting health care wor-
ker of health care institution as a result of the fulfilment of
functional obligations, regardless of the moment when the
symptoms appeared during or after their stay in the health
care institution [1-6].

According to WHO research carried out in 14 countries, the
nosocomial infections incidence rate among hospitalized pa-
tients reaches 8.0-21.0%. They lead to sharp increases in the
cost of treatment and are among the leading causes of death of
hospitalized patients, or 75.0% of deaths from any cause, with
nosocomial infections [7].

Taking into consideration the results of WHO research and
the bibliographic data, we find out that the official statistics do
not reflect actual morbidity caused by nosocomial infections
in Moldova. Some recent studies have shown that real surgi-
cal morbidity in surgery departments is 83.16, and in the ne-
urosurgical ones 44.6 per 1000 operations, with the mortality
rate of 30.17% among the patients with SPNI [8, 9]. However,
according to official statistics, in Moldova morbidity rate asso-
ciated with nosocomial infections in 2006 was as follows: in
post-surgery patient - 1.8 per 1,000 operated patients, conge-
nital infections of new-borns - 2.9 per 1,000 new-borns, post-
partum women - 3.9 per 1,000, in new-borns - 6.7 per 1000
new-borns [1].

Therefore, a current problem in epidemiological surve-
illance of septic-purulent nosocomial infection remains to
determine the real incidence of diseases caused by septic-pu-
rulent nosocomial infections, to study the epidemiological fea-
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stationarului. In acest aspect, la primul Congres al specialistilor
din domeniul Sanatatii Publice si Managementului Sanitar
din Republica Moldova (2013), s-a subliniat faptul ca una din
prioritatile epidemiologiei de azi constituie perfectionarea
sistemului de supraveghere si control in infectiile asociate
asistentei medicale (nosocomiale), la toate nivelurile.

Material si metode

Pentru evaluarea morbiditatii reale, particularitatilor epi-
demiologice si factorilor de risc in infectiile nosocomiale de
profil traumatologic, a fost efectuat un studiu transversal in
baza a sase sectii profilizate din cadrul Spitalului Clinic de
Traumatologie si Ortopedie, Chisinau, Republica Moldova.
Proiectul de cercetare si protocolul de studiu au fost aprobate
de Comitetul de Etica a Cercetarii al Universitatii de Stat de
Medicina si Farmacie ,Nicolae Testemitanu” (proces-verbal nr.
3 din 26.03.2012, presedinte CEC - Mihail Gavriliuc, dr. hab.
st. med., prof. univ.). Avand in vedere ca studiul a fost efectuat
in baza fiselor de observatie, acordul informat in scris a fost
obtinut de la administratia spitalului.

Studiul dat se bazeaza pe diagnosticul activ al infectiilor
nosocomiale, realizat prin metoda de analiza retrospectiva
a fiselor de observatie ale pacientilor, internati pe parcursul
anului 2010 in Spitalul Clinic de Traumatologie si Ortopedie,
in conformitate cu criteriile clinice si paraclinice de definire
a infectiilor nosocomiale descrise in ,Conceptul cu privire la
supravegherea si controlul infectiilor nosocomiale in cadrul
institutiilor medico-sanitare din Republica Moldova” expus in
,Ghidul de supraveghere si control in infectiile nosocomiale”.

in total, au fost studiate 3011 fise de observatie, inclusiv
750 de fise ale pacientilor tratati conservativ si 2261 de fise
ale pacientilor tratati chirurgical. Morbiditatea generala prin
ISPN a fost reprezentata pe genuri (masculin, feminin), cat si
in functie de mediul de trai (rural, urban). In studiu au fost
inclusi pacientii din toate categoriile de varsta. Rezultate-
le studiului au fost trecute in fisa de ancheta epidemiologica
standardizat3, elaborata in cadrul Catedrei de epidemiologie a
USMF ,Nicolae Testemitanu”.

Diagnosticarea activa a infectiilor septico-purulente noso-
comiale a fost bazata pe criteriile prevazute in definitiile de
caz, expuse 1n ,Ghidul de supraveghere si control in infectiile
nosocomiale”:

A. Infectiile urinare nosocomiale:

= febra (peste 38,3°C) sau hipotermie (sub 36°C), polachiu-
rie, disurie, tensiune suprapubiana, apnee, bradicardie,
apatie, varsaturi;

= piurie (20 leucocite/mm?3), urinocultura pozitiva cu pes-
te 10° colonii/ml, cu izolarea unui microorganism;

= diagnostic de infectie urinara, emis de medicul curant;

= instituirea terapiei antimicrobiene.

B. Pneumonie nosocomiala:

= apnee, tahicardie sau bradicardie, detresa respiratorie,
tuse, prezenta ralurilor crepitante sau o zond de matitate
in aria pulmonard, aparitia expectoratiei, hemocultura
pozitiva, prezenta agentului patogen din aspiratul tran-
straheal, prelevat bronhoscopic sau bioptic;
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tures and risk factors depending on the specialised hospital
department. In this regard, the first Congress of Public Health
and Health Management specialists in Moldova (2013) poin-
ted out that one of the today’s epidemiology priorities is to
improve the system of supervision and control of healthcare
associated infections (nosocomial) at all levels.

Material and methods

To assess the real morbidity rate, epidemiological features
and risk factors for nosocomial infections a cross-sectional
study was conducted, based on six Traumatology wards of
Public Health Institution Hospital of Traumatology and Ortho-
paedics, Chisinau, Republic of Moldova. The research project
and the study protocol were approved by the Research Ethics
Committee of the Nicolae Testemitanu State University of Me-
dicine and Pharmacy (minutes no. 3 of 26.03.2012, CEC Chair-
man - Michael Gavriliuc, PhD in Health Sciences, university
professor). Since the study was based on observation charts,
an informed written consent was obtained from the hospital
administration.

This study is based on the active diagnosis of nosocomial
infections, conducted by the method of retrospective analysis
of charts of the patients hospitalized during 2010 in Clinical
Hospital of Traumatology and Orthopaedics, according to cli-
nical and paraclinical criteria of nosocomial infections descri-
bed in the “Concept on nosocomial infections supervision and
control within healthcare institutions in the Republic of Moldo-
va” presented in the “Guideline for surveillance and control of
nosocomial infections”.

Altogether, 3011 observation charts were studied, inclu-
ding 750 medical records of patients treated conservatively
and 2261 medical records of patients treated surgically. Gene-
ral morbidity caused by SPNI is presented according to gender
(male, female) and the area of residence (rural, urban). The
study included patients of all ages. The study results were re-
corded in the standard chart for epidemiological investigati-
on developed by the Epidemiology Department of the Nicolae
Testemitanu State University of Medicine and Pharmacy.

Active diagnosing of septic-purulent nosocomial infections
was based on the criteria specified in case definitions and ex-
posed in the “Guideline for surveillance and control of nosoco-
mial infections”:

A. Nosocomial Urinary infections:

= fever (over 38.3°C) or hypothermia (below 36.0°C), pol-

lakiuria, dysuria, suprapubic pressure, apnoea, bradycar-
dia, apathy, vomiting;

= pyuria (20 leukocytes/mm?3), positive urine culture more

than 10° colonies/ml with the isolation of a microorga-
nism;

= diagnosis of urinary infection issued by the treating doc-

tor;

= establishment of antimicrobial therapy.

B. Nosocomial Pneumonia:

= apnoea, tachycardia or bradycardia, respiratory distress,
cough, presence of crackles or dullness in the pulmona-
ry area, sputum appearance, positive blood cultures, the
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= examenul radiologic pulmonar evidentiaza un nou infil-
trat pulmonar sau caracterul progresiv, sputa purulenta
sau schimbarea caracterisicelor sputei;

= determinarea serologica a anticorpilor tip IgM sau
cresterea cel putin de 4 ori a titrului anticorpilor IgG;

= histologie relevanta pentru pneumonie;

= jzolarea unui virus sau demonstrarea antigenului speci-
fic viral din secretiile tractului respirator.

C. Infectiile cutanate si ale tesuturilor subcutanate:
a) Infectia de plagad chirurgicald superficiald a fost determi-

nata conform urmatoarelor semne:

= prezenta secretiei purulente din incizie, sau dren supra-

fascial, pustule, vezicule;

microorganism izolat din secretia plagii;

prezenta semnelor de inflamatie: durere sau sensibili-

tate local3, tumefiere, roseata sau senzatie de caldura la

nivelul regiunii afectate, leucocitoza, accelerarea vitezei

de sedimentare a hematiilor;

deschiderea deliberativa a plagii de catre chirurgi;

cultura microbiologica pozitiva din aspiratul secretiei

prezente;

hemocultura pozitiva;

= evidentierea unui antigen specific, rezultat serologic po-
zitiv;

* indicarea antibioticelor.

b) Infectia de plagd chirurgicald profunda:

= drenaj purulent din profunzimea plagii;

= deschiderea spontand a plagii sau deschiderea ei delibe-
rativa de catre chirurg;

= abces;

= escare supurate cu eritem, sensibilitate, edemul margi-
nilor plagii;

= diagnosticul medicului curant de infectie nosocomiala.

D. Infectia osteoarticulard:

* microorganism izolat din tesuturile osoase;

= osteomielita observatd in timpul interventiei chirurgicale;

= febra (>38,3°C) sau inflamatie, sau hipersensibilitate, sau
hipertermie locald, sau drenaj purulent la locul afectat;

= test pozitiv pentru antigen microbian din singe.

E. Septicemia:

= hipertermie (>38,3°C) sau hipotermie (<36,0°C);
= hipotensiune;

= hemocultura pozitiva;

= absenta unei infectii cu alta localizare;

= leucocitoz3;

= accelerarea vitezei de sedimentare a hematiilor;
= instituirea terapiei antibacteriene.

La prima etapa a cercetarii, a fost stabilitd morbiditatea re-

ala prin infectii nosocomiale, confirmate clinic, epidemiologic
si microbiologic, in comparatie cu cazurile inregistrate in for-
ma 60-U de evidenta a cazurilor de infectii nosocomiale din
Centrul de Sanatate Publica al municipiului Chisinau, adica,
declarate oficial.

in cea de a doua parte a studiului, au fost cercetate parti-

cularitatile epidemiologice cat si importanta factorilor de risc,
implicati in dezvoltarea infectiilor nosocomiale.

Factori de risc in infectiile nosocomiale

presence of the pathogen in a trans tracheal aspiration,
resulting from bronchoscopy and biopsy;

= chest X-ray reveals a new pulmonary infiltrate or pro-
gressive nature, purulent sputum or phlegm characteris-
tics change;

= [gM class antibody detected by serologic tests or at least
a 4-fold rise in IgG antibody levels;

= histological patterns related to pneumonia;

= jsolation of a virus or demonstrated specific viral antigen
in respiratory tract secretions.

C. Skin and subcutaneous tissue infections:
a) Infection of the superficial surgical wound was determi-
ned according to the following signs:

= presence of purulent secretions from the incision, or su-
perficial drain, pustules, blisters;

= microorganism isolated from wound secretion;

= presence of the signs of inflammation: pain or tenderne-
ss, swelling, redness or warm sensation in the affected
area, leucocytosis, acceleration of erythrocyte sedimen-
tation rate;

= wound opening made deliberately by surgeons;

= positive microbiological culture from the secretion aspi-
rate samples;

= positive blood culture;

= detecting a specific antigen, positive antibody test result;

= prescription of antibiotics.

b) Deep surgical wound infection:

= purulent drainage from deep wounds;

= spontaneous wound opening or deliberative by the sur-
geon;

= abscess;

= supurative erythematous crust, sensitivity, oedematous
wound edges;

= nosocomial infection diagnosed by the treating doctor.

D. Osteoarticular infection:

= microorganism isolated from bone tissues;

= osteomyelitis observed during surgery;

= fever (>38.3°C), or inflammation or hypersensitivity or
local hyperthermia, or purulent drainage in the affected
area;

= positive result of blood microbial antigen test.

E. Septicaemia:

= hyperthermia (>38.3°C) or hypothermia (<36.0°C);
= hypotension;

= positive blood cultures;

= absence of infection with other localization;

= leucocytosis;

= acceleration of erythrocyte sedimentation rate;

= institution of antibacterial therapy.

At the first stage of research the real rate of morbidity cau-
sed by nosocomial infections, confirmed by clinical, epidemi-
ological and microbiological characteristics, was established,
comparing to the cases of nosocomial infections recorded in
the 60-U format file by Public Health Centre from Chisinau, i.e.
declared officially.



Risk factors of nosocomial infections

Pentru fixarea, evidenta si analiza particularitatilor epide-
miologice, factorilor de risc, a fost elaborata fisa epidemiolo-
gicd in infectiile nosocomiale de profil traumatologic si com-
pletata pentru 471 de pacienti cu infectii septico-purulente
nosocomiale si pentru 500 de pacienti fara complicatii septi-
co-purulente (lotul de control).

Testele statistice folosite au fost: testul Fisher.

Rezultate

In rezultatul evaluarii incidentei prin infectii septico-puru-
lente nosocomiale conform modului de tratament, conservativ
sau chirurgical, s-a constatat ca din 750 de pacienti, care au
primit tratament conservativ, infectii septico-purulente noso-
comiale au facut 22 de pacienti, ce constituie 29,33 cazuri la
1000 pacienti, iar in grupul de pacienti supusi tratamentului
chirurgical, (n=2261), complicatii septico-purulente postope-
ratorii au fost constatate In 449 de cazuri, ceea ce constituie
19,85% sau 198,58 de cazuri la 1000 pacienti operati. Valoa-
rea calculata: x?=16,25; p<0,001 (Figura 1).

Riscul relativ (RR) a constituit 6,82, fapt ce confirma ca, in
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In the second part of the study, epidemiological peculiariti-
es and the importance of the risk factors involved in the deve-
lopment of nosocomial infections were studied.

In order to detect, record and analyse the epidemiological
peculiarities and risk factors an epidemiological profile of no-
socomial infections in traumatology was developed and com-
pleted for 471 patients with septic-purulent nosocomial infec-
tions and 500 patients without septic-purulent complications
(control group).

Fisher’s exact test was used as a statistical test.

Results

Taking into account the results of the evaluation of the in-
cidence of septic-purulent nosocomial infection according to
the mode of treatment, conservative or surgical, it was found
that out of 750 patients who received conservative treatment,
22 patients had septic-purulent nosocomial infection, consti-
tuting 29.33 cases per 1,000 patients and in the group of pati-
ents undergoing surgical treatment (n=2261), septic-purulent
postoperative complications were found in 449 cases, which

198.58

Chirurgical // Surgical

Fig. 1 Incidenta prin infectii septico-purulente nosocomiale dupa modul de tratament.

Fig. 1 The incidence of septic-purulent nosocomial infections by the mode of treatment.

infectiile septico-purulente nosocomiale, modul de tratament
chirurgical poate fi considerat un factor de risc.

Analiza incidentei prin ISPN conform modului de tra-
tament, conservativ sau chirurgical, in functie de profilul
pacientilor (profilul sectiei), a constatat o predominare evi-
denta a incidentei ISPN in cazul tratamentului chirurgical
practic, 1n toate sectiile (Figura 2).

La pacientii internati in mod urgent, incidenta ISPN a con-
stituit 286,29 la 1000 pacienti, iar printre pacientii internati in
mod programat - 183,0 la 1000 pacienti (Figura 3).

Asadar, riscul dezvoltarii infectiilor septico-purulente la
pacientii de profil traumatologic si ortopedic este de circa 2
ori mai Inalt in contingentul de pacienti internati si operati in
mod de urgenta. Valoarea calculata: x*=6,82; p<0,001.

Repartizarea pe sexe a incidentei ISPN a constatat c3, in-
dicele intensiv la 1000 de pacienti, este mai 1nalt printre
pacientii de gen masculin, ITn comparatie cu pacientii de gen
feminin (x?=4,79; p<0,001) (Figura 4).

Din totalul pacientilor cu ISPN, cei proveniti din mediul ru-

constitutes 19.85% or 198.58 cases per 1,000 operated pati-
ents. The calculated value x?=16.25, (p<0.001) (Figure 1).

The relative risk (RR) is 6.82, this fact confirms that septic-
purulent nosocomial infections in surgical treatment module
could be considered a risk factor.

Incidence analysis of SPNI according to the mode of treat-
ment, conservative or surgical, depending on the patient pro-
file (specialization of the department) found an obvious pre-
ponderance of the incidence of septic-purulent nosocomial
infections in almost all polling profiles (Figure 2).

The frequency of SPNI development depending on the
mode of admission to hospital detected that the incidence
among the patients admitted in the emergency mode is 286.29
per 1,000 patients, and among the patients with planned hos-
pitalization - 183.0 in 1,000 patients (Figure 3).

Therefore, the risk of development of septic-purulent in-
fections in traumatology and orthopedic patients is approxi-
mately 2-fold higher in patients admitted and operated in the
emergency mode. The calculated value of x?=6.82, (p <0.001).
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Fig. 2 Incidenta prin infectii septico-purulente nosocomiale 1n sectiile Spitalului de Traumatologie si Ortopedie in functie de modul de tratament.
Legenda: (1) Sectia de traumatisme multiple; (2) Sectia de traumatisme si ortopedie pentru copii si adulti; (3) Sectia de chirurgie septica; (4) Sectia de
chirurgie a mainii si microchirurgie; (5) Sectia de patologie a coloanei vertebrale; (6) Sectia de patologie a articulatiilor mari si endoprotezare.

Fig. 2 The incidence of septic-purulent nosocomial infections in traumatology and orthopedics departments by the mode of treatment, for each section.
Legend: (1) Department of multiple trauma; (2) Department of traumatology and orthopedics for children and adults; (3) Department of septic surgery;
(4) Department of microsurgery and surgery of the hand; (5) Department of spine pathology; (6) Department of large joints
pathology and endoprothesation.
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Fig. 3 Distributia si incidenta prin infectii septico-purulente
nosocomiale conform modului de internare.

Fig. 3 Distribution and incidence of septic-purulent nosocomial infecti-
ons according to the mode of hospitalization.

ral au constituit 68.78%, iar cei din mediul urban - 31.21%
(x*=6,12; p<0,001). Totodatd, in rezultatul calcularii indicelui
intensiv al dezvoltarii ISPN la 1000 de pacienti, s-a constatat ca
printre pacientii cu mediul de trai rural, el a constituit 167.26
la 1000 pacienti internati, iar printre pacientii din mediul
de trai urban - 165.18 la 1000 pacienti internati (Figura 5).
Asadar, desi ponderea pacientilor din mediul rural predomina
evident in structura pacientilor internati in Spitalu de Trau-
matologie si Ortopedie, incidenta complicatiilor este, prac-
tic, la acelasi nivel, diferenta fiind nesemnificativa (x*=0,036;
p<0,001), iar provenienta mediului de trai al pacientului nu
poate fi considerat un factor de risc in dezvoltarea infectiilor
septico-purulente nosocomiale.

S-a constatat, ca incidenta prin ISPN sporeste odata cu var-
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Fig. 4 Incidenta prin infectii nosocomiale septico-purulente in functie
de sexe.
Fig. 4 The incidence of septic-purulent nosocomial infections among
patients according to gender.

Rates differ by the gender, the incidence of SPNI detected
that the intensive index for 1,000 patients is higher among
male patients comparing to female patients (x*=4.79; p<0.001)
(Figure 4).

Of the total number of patients with septic-purulent noso-
comial infections, the number of the patients from the rural
areas is 68.78%, and of those from the urban areas - 31.21%
(x?=6.12; p<0.001). However, calculating the rate of the inten-
sive development of septic-purulent nosocomial infections
among 1,000 patients it was found that among the patients
from the rural areas the index equals to 167.26 per 1,000
hospitalized patients and among patients from urban areas -
165.18 per 1,000 of patients (Figure 5). Thus, even if the rela-
tive rate of rural patients evidently prevails in the diagram of
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Fig. 5 Incidenta prin infectii septico-purulente nosocomiale in
functie de mediul de trai.

Fig. 5 The incidence of septic-purulent nosocomial infections
according to living environment.

sta pacientului, de la 88,78 cazuri la 1000 pacienti, in grupul
de varsta <19 ani, pana la 246,57%o, in grupul de varsta 269
de ani. Incidenta medie prin infectii postoperatorii in gru-
pele de varsta <49 de ani a constituit 119,12 cazuri la 1000
pacienti, pe cand in grupele de varsta 250 de ani - incidenta
medie prin ISPN a constituit 209.96% (Figura 6).

Un factor de risc in dezvoltarea infectiei septico-purulente
postoperatorii il constituie tipul patologiei [10]. Reiesind din
studiul realizat, s-a constatat c3, in functie de diagnosticul de
baza, infectiile septico-purulente nosocomiale in stationarul
de profil Traumatologie si Ortopedie, mai frecvent, au fost
observate in cazul pacientilor cu fracturi multiple - 41,40%,
artroza - 24,63%, patologia coloanei vertebrale - 12,95% si
osteite - 5,31%.

Riscul de a face infectii septico-purulente nosocomiale de-
pinde si de gradul de agresivitate al interventiei chirurgicale.
Rezultatele obtinute in cadrul studiului efectuat confirma fap-
tul ca tipul interventiei chirurgicale determinad, In mare masu-
ra, dezvoltarea complicatiilor septico-purulente.

In stationarele de profil Traumatologie si Ortopedie, inci-
denta infectiilor septico-purulente s-a dovedit a fi mai Tnalta
dupa operatiile de rahisinteza - 630,43 cazuri la 1000 ope-
rati, osteotomie - 428,57%o si artroplastie - 393,08%o. In-
cidenta prin ISPN postchirurgicale in alte tipuri de operatii
este prezentata in felul urmator: disc-ectomie interlaminara
- 302,72%o, osteosinteza - 264,70%o, artrodeza - 260,87 %o,
amputatie - 125,0%o, autodermoplastie - 115,70%o si extra-
gerea metalo-constructiei - 69,23%o. Complicatiile septico-
purulente survin si dupa toaleta chirurgicala a plagii, incidenta
dupa care constituie 416,66%o (Figura 7).

Analiza incidentei prin ISPN de profil traumatologie si
ortopedie, n functie de durata interventiei chirurgicale, a
demonstrat ca acestea au o relatie de proportionalitate direc-
ti (Figura 8). In rezultatul studiului s-a constatat c3, fiecare
ora de interventie chirurgicala dubleaza, practic, incidenta
infectiei nosocomiale septico-purulente.

Ponderea pacientilor in functie de durata interventiei
chirurgicale, in loturile de pacienti cu si fara complicatii sep-
tico-purulente, a constatat o relatie invers proportionala.
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Fig. 6 Incidenta prin infectii septico-purulente nosocomiale in
functie de varsta pacientilor.

Fig. 6 The incidence of septic-purulent nosocomial infections
according to the patient’s age.

comparative number of patients among the Traumatology and
Orthopedics hospitalized patients, the incidence of complica-
tions is practically at the same level, the difference was not
significant (x°=0.036; p<0.001), and the living environment of
the patient could not be considered a risk factor for the deve-
lopment of septic-purulent nosocomial infections.

Calculation of the frequency of the development of septic-
purulent nosocomial infections by the age of patients detec-
ted that it increases with patient’s age, from 88.78 cases per
1,000 patients for the patients in the age group <19 years, to
246.57 %o in the group of patients 269 years. The average in-
cidence of postoperative infections in the age group <49 years
constitutes 119.12 cases per 1,000 patients, while in the age
group =50 years the average incidence by SPNI is 209.96 %o
(Figure 6).

Another risk factor for the development of postoperative
infection is the type of pathology [10]. Proceeding from the stu-
dy it was found that, depending on the basic diagnosis, septic-
purulent nosocomial infections among the Traumatology and
Orthopaedics patients were more commonly observed among
the patients with multiple fractures - 41.40%, arthrosis -
24.63%, spinal cord pathology - 12.95% and osteitis - 5.31%.

The risk of septic-purulent nosocomial infections depends
on the degree of aggressiveness of surgery. The results obtai-
ned during our investigation confirmed that the type of sur-
gery determines, to a large extent, the development of septic-
purulent complications.

In Traumatology and Orthopaedics specialised depart-
ments, the rate of septic-purulent infection was found to
be higher after rahisynthesis operation - 630.43 cases per
1,000 operations, osteotomy - 428.57%o0 and arthroplas-
ty — 393.08%o. The incidence of postsurgical SPNI for other
types of operations is presented as follows: interlaminar
discectomy - 302.72%o, osteosynthesis - 264.70%o, arthro-
desis - 260.87%o, amputation - 125.0%o, autodermoplasty
- 115.70%o0 and extraction of metal-constructions - 69.23%..
Septic-purulent complications occur after surgical cleaning of
the wound, after which the incidence is - 416.66%o (Figure 7).

Analysis of SPNI incidence among Traumatology and Ort-
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Fig. 7 Incidenta prin infectii septico-purulente nosocomiale in functie de tipul operatiei.
Legenda: (1) Artroplastie; (2) Osteosintezd; (3) Osteotomie; (4) Extragerea metalo-constructiei; (5) Artrodeza; (6) Rahisintezd;
(7) Disc-ectomie interlaminar3; (8) Autodermoplastie; (9) Amputatie; (10) Toaleta chirurgicald a plagii; (11) Alte interventii.

Fig. 7 The incidence of septic-purulent nosocomial infection according the type of surgery.
Legend: (1) Arthroplasty; (2) Osteosynthesis; (3) Osteotomy; (4) Extraction of metal-constructions; (5) Arthrodesis; (6) Rahisynthesis; (7) Interlaminar
discectomy; (8) Autodermoplasty; (9) Amputation; (10) Wound surgical cleaning; (11) Other interventions.

Daca cota parte a pacientilor cu infectii septico-purulente in
grupele de pacienti cu durata interventiilor chirurgicale de
0-1 ore, 1-2 ore si de 2 ore si mai mult a constituit, respectiv,
30,73%, 39,86% si 29,40%, atunci in loturile de pacienti fara
complicatii septico-purulente postchirurgicale in grupele re-
spective, durata interventiei chirurgicale difera considerabil si
a constituit: 73,20% - la pacientii supusi interventiilor chirur-
gicale timp de panala 1 ord, 21,80% - 1-2 ore si numai 3,0%
au constituit pacientii cu durata interventiei chirurgicale mai
mult de 2 ore (Figura 9).

Media duratei interventiilor chirurgicale la pacientii cu
infectii septico-purulente nosocomiale a constituit 1,96 ore,
iar la cei fara infectii septico-purulente nosocomiale - 1,25
ore, (x*=3,16; p<0,01).

Asadar, predominarea evidenta a pacientilor fara compli-
catii septico-purulente postchirurgicale in grupul de pacienti
cu durata interventiei chirurgicale pana la 1 ora si invers, pre-
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hopaedics patients according to the duration of the surgery
showed a direct proportionality relation (Figure 8). As a result
of the study, it was found that each hour of surgery practically
doubles the incidence of SPNI.

The rate of the patients according to the duration of sur-
gery, in groups of patients with and without septic-purulent
complications, revealed an inversely proportional relationship.
If the proportion of patients with septic-purulent infections
in groups of patients with duration of surgery 0-1 hours, 1-2
hours and 2 and more hours was 30.73%, 39.86% and 29.40%
respectively; at the same time in the groups of the patients wi-
thout septic-purulent postoperative complications the durati-
on of surgery varies greatly and is as follows: 73.20% of pa-
tients were undergoing surgery lasting up to 1 hour, 21.80%
- 1-2 hours and only 3.0% are the patients with the duration of
the surgery lasting more than 2 hours (Figure 9).

The average duration of surgery among patients with sep-

465.39

>2 ore // hours

Fig. 8 Incidenta prin infectii septico-purulente nosocomiale, in functie de durata interventiei chirurgicale.

Fig. 8 The incidence of septic-purulent nosocomial infections according to the duration of surgery.
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B Fard ISPN // Without SPNI
® Cu ISPN // With SPNI

<1 ora // hour 1-2 ore // hours >2 ore // hours

Fig. 9 Ponderea pacientilor in functie de durata interventiei chirurgicale,
in loturile cu si fara complicatii septico-purulente nosocomiale.

Fig. 9 Patient proportions according to the duration of surgery in the
groups with and without septic-purulent nosocomial complications.

dominarea evidentd a pacientilor cu complicatii septico-puru-
lente in grupul de pacienti cu durata operatiei =2 ore, confir-
ma riscul de dezvoltare al infectiei odata cu cresterea duratei
interventiei chirurgicale.

S-a constatat ca riscul de dezvoltare al ISPN este determinat
si de prezenta maladiilor concomitente diagnosticului de baza.
Astfel, din numarul total de bolnavi operati (n=2289), la 863
de pacienti au fost constatate patologii concomitente, dintre
care, complicatii septico-purulente au facut 270 de pacienti,
incidenta constituind 312,80 cazuri la 1000 operati. La 1426
de pacienti, patologii concomitente nu s-au depistat. Dintre ei,
au facut ISPN 178 de persoane, incidenta constituind 124,82
cazuri la 1000 pacienti operati (Figura 10). Valoarea x?=11,76;
p<0,001.

Analiza efectuata pe fiecare sectie in parte a constatat
aceiasilegitate. Practic, in toate profilurile de pacienti, incidenta
prin infectii septico-purulente nosocomiale in lotul de pacienti
cu patologii concomitente depaseste incidenta prin infectii
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Fig. 10 Incidenta complicatiilor septico-purulente in functie de prezenta
sau lipsa comorbiditatilor.

Fig. 10 The incidence of septic-purulent complications according to the
presence or absence of comorbidities.

tic-purulent nosocomial infections is 1.96 hours and among
those without septic-purulent nosocomial infection - 1.25 ho-
urs (x*=3.16; p<0.01).

Therefore, the evident predominance of the patients wi-
thout postsurgical septic-purulent complications in the gro-
up of patients with the duration of surgery lasting less than 1
hour and vice versa; and the evident predominance of patients
with septic-purulent complications in the group of patients
with the duration of surgery =2 hours confirms the risk of de-
veloping infection with increasing duration of surgery.

It was found that the risk of developing septic-purulent
nosocomial infections is determined by the presence of con-
comitant diseases besides the basic diagnosis. Thus, out of the
total number of the operated patients (n=2289), concomitant
pathologies were detected in 863 cases, including 270 pati-
ents with septic-purulent complications, the incidence rate is
312.80 cases per 1,000 operated patients. Concomitant patho-
logies were not diagnosed in 1426 patients. Out of them, 178

4 5
B Cu comorbiditate // With comorbidity

Fig. 11 Incidenta complicatiilor septico-purulente la pacientii cu si fara patologii concomitente diagnosticului de baza, in functie de profilul sectiei.
Legenda: (1) Sectia de traumatisme multiple; (2) Sectia de traumatisme si ortopedie pentru copii si adulti; (3) Sectia de chirurgie septicd;
(4) Sectia patologia coloanei vertebrale; (5) Sectia patologia articulatiilor mari si endoprotezare.

Fig. 11 The incidence of septic-purulent complications in patients with and without concomitant pathologies in addition to the main
diagnosis according to department’ specialization.
Legend: (1) Department of multiple trauma; (2) Department of traumatology and orthopedics for children and adults; (3) Department of septic surgery;
(4) Department of microsurgery and surgery of the hand; (5) Department of large joints pathology and endoprothesation.
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Fig. 12 Ponderea pacientilor cu si fara infectii septico-purulente nosoco-
miale, in functie de durata afldrii in unitatea de terapie intensiva.

Fig. 12 The rate of the patients with and without septic-purulent nosoco-
mial infections depending on the duration of stay in intensive care unit.

septico-purulente nosocomiale in contingentul de pacienti fara
patologii concomitente la diagnosticul de baza (Figura 11).

In rezultatul studiului factorilor de risc, s-a constatat ci
incidenta prin ISPN, in mare masurd, este in functie directa
de timpul aflarii pacientilor postoperatorii pentru tratament
in unitatea de terapie intensiva (UTI). Mai bine de jumatate
(50,88%) dintre pacientii cu ISPN au beneficiat de tratament
in UTI, pe cand din lotul de pacienti fara ISPN, de tratament in
UTI au beneficiat 8,0%.

Este semnificativ faptul ca 46,94% dintre pacienti cu ISPN
au fost internati in UTI 4 zile si mai mult (inclusiv, 25,21% - 6
zile si mai mult), pe cand in grupul de pacienti fara ISPN nu au
fost constatate asemenea cazuri (Figura 12).

Un argument In plus in desemnarea acestui factor de risc
constituie durata medie de aflare a pacientilor cu si fara ISPN
in UTL In rezultatul studiului s-a constatat ci, in medie, un pa-
cient cu ISPN s-a aflat In UTI 1,65 zile, pe cand un pacient din
lotul de control (fara ISPN) - 0,11 zile, diferenta fiind semnifi-
cativa. Asadar, durata de expunere a pacientilor cu infectii sep-
tico-purulente nosocomiale tratamentului in UTI este, practic,
de 15 ori mai mare, comparativ cu lotul de control.

Contractarea ISPN este determinata si de frecventa pan-
samentelor. S-a constatat ca din 1836 de pacienti operati, la
1071 de bolnavi pansamentele s-au intreprins zilnic, dintre
care, ISPN au facut 140, sau 13.07%. La 379 de pacienti, pan-
samentele s-au efectuat la fiecare o zi, dintre care au facut
ISPN 94, sau 30.85%. La 256 de pacienti, pansamentele s-au
efectuat la fiecare 2 zile, dintre care, au facut ISPN 108, sau
42.18%, iar la 130 de pacienti, pansamentele s-au efectuat
la fiecare 3 zile, dintre care 95 de bolnavi au facut ISPN, sau
73.07% (Figura 13).

Discutii

Infectiile nosocomiale ca fenomen si particularitatile epi-
demiologice ale acestui grup de infectii sunt determinate de
diversitatea factorilor de risc, interni si exogeni. Totodata, ris-
cul de contaminare si specificul patologiei nosocomiale sunt in
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Factori de risc in infectiile nosocomiale
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Fig. 13 Ponderea complicatiilor septico-purulente nosocomiale, in functie
de frecventa pansamentelor.

Fig. 13 The rate of septic-purulent nosocomial complications according to
the frequency of dressing change.

had SPNI, the incidence rate being 124.82 cases per 1,000 ope-
rated patients (Figure 10), (x*=11.76 (p<0.001).

The analysis performed for each department found the
same regularity. Practically almost in all the groups of pati-
ents the incidence of septic-purulent nosocomial infections
among the patients with concomitant pathologies exceeds the
incidence of septic-purulent nosocomial infections among the
patients without concomitant pathologies in addition to the
main diagnosis (Figure 11).

As a result of the study of risk factors, it was found that the
incidence of SPNI largely and directly depends on the postope-
rative length of stay in the ICU. More than half (50.88%) of the
patients with septic-purulent nosocomial infections were ex-
posed to ICU treatment, while in the group of the patients wi-
thout nosocomial infections septic-purulent only 8.0% were
under these conditions.

It is significant that 46.94% of the patients with SPNI were
exposed to therapy in the ICU for a period of 4 days and more
(including 25.21% - 6 days or more), while in the group of
patients without septic-purulent nosocomial infections such
cases were not detected (Figure 12).

An additional argument for designation of this risk factor
is the average length of stay in ICU of the patients with and wi-
thout septic-purulent nosocomial infections. As a result of the
study, it was found that on average a patient with SPNI spent
in ICU 1.65 days, while the patients from control group (witho-
ut SPNI) - 0.11 days, the difference is significant. Therefore,
the duration of exposure to infections among the patients with
septic-purulent nosocomial infection during ICU treatment is
almost 15 times higher comparing to the control group.

The risk of SPNI is also determined by the frequency of
dressing’s changes. It was found that, out of the whole number
of 1836 operated patients, for 1071 patients daily dressings
changes were carried out, 140 of them or 13.07% had SPNL
For another 379 patients dressings changes were carried out
every other day, 94 of them or 30.85% had SPNI. For 256 pa-
tients dressings changes were carried out every 2 days, 108
of them or 42.18% had SPNI, and for 130 patients dressing’s
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functie directa de profilul institutiei medicale si de factorii de
risc specifici acestei institutii [11].

Cel mai adesea, infectiile nosocomiale se manifesta clinic
pe parcursul internirii, dar este posibil si dupi externare. in
patologia infectioasa generald, rata acestor infectii este de
5-20%, iar incidenta maxima (28-30%) apare in serviciile de
terapie intensiva si reanimare. Aceste infectii sunt responsa-
bile de 70% din decesele inregistrate in serviciile de chirurgie
generala [12].

Potrivit unui raport al Centrului European al Bolilor Trans-
misibile, anual, aproximativ 3 milioane de persoane din Uniu-
nea Europeana fac o infectie asociata ingrijirilor medicale, iar
in jur de 50.000 de persoane mor anual din aceasta cauza [13].

n Republica Moldova, infectiile nosocomiale rdman o pro-
blema pentru toate serviciile de sanatate publica [1].

In structura infectiilor nosocomiale, predomina infectiile
septico-purulente (ISP) care constituie 98,2% din patologia
data [1].

Morbiditatea crescutd si consecintele grave, inclusiv letali-
tatea, cat si pierderile economice, rezultate din costurile ingri-
jirilor suplimentare, impun adoptarea unor strategii fezabile,
cu obiective orientate spre investigatii mai profunde si imple-
mentarea unor masuri de prevenire si control mai eficace in
infectiile nosocomiale [13].

Numai din motive de neinregistrare obiectiva, impactul ne-
gativ al IN nu este estimat la justa lui valoare. Totodatd, s-a
demonstrat prin metoda retrospectiva, ca oficial se inregis-
treaza doar 9-10% din morbiditatea prin ISPN reala. Anual, in
mun. Chisindu se inregistreaza circa 1000-1500 de cazuri de
infectii septico-purulente nosocomiale [1]. Asadar, in realitate,
morbiditatea prin infectii septico-putulente este subestimata
de cel putin 10-11 ori si constituie 11.000-16.000 de cazuri
anual. Un calcul preventiv a demonstrat cd, paguba economica
anuald in urma infectiilor septico-purulente nosocomiale nu-
mai in mun. Chisinau constituie nu mai putin de 16-23 mln lei,
fara constatarea cazurilor letale si remunerarea suplimentara
a muncii personalului [14].

Aprecierea factorilor de risc In dezvoltarea complicatiilor
septico-purulente este una din verigile principale ce determi-
na calitatea diagnosticului epidemiologic si eficacitatea siste-
mului de control.

Conform observatiilor lui Lefering R. si colab. (2011),
factorii de risc in ISPN sunt specifici profilului stationarului
sau institutiei medicale [15]. Cresterea incidentei prin IN in
stationarele de profil traumatologic este in directa legatura cu
specificul interventiilor chirurgicale complicate si de durata
mare a interventiilor, dezvoltarea metodelor invazive de dia-
gnostic si tratament, insuficienta metodelor existente de steri-
lizare si dezinfectare a aparatajului medical modern, utilizarea
irationala a antibioticelor, ce favorizeaza selectarea agentilor
patogeni multirezistenti, cu scaderea rezistentei generale a
pacientilor pe fonul ecologic nefavorabil.

In rezultatul unui studiu epidemiologic, Paraschiv A. (2007)
a stabilit ca incidenta prin ISPN este 1n functie directa de mai
multi factori de risc: imunodeficienta organismului, varsta in-
aintatd a pacientului (60 de ani si mai mult), diagnosticul de
baza, prezenta patologiilor concomitente, modul de internare
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changes were carried out every three days, 95 of these pati-
ents or 73.07% had SPNI (Figure 13).

Discussion

Nosocomial infections as a phenomenon and the epidemio-
logical peculiarities of this group of infections are determined
by a variety of risk factors, internal and external circumstan-
ces. At the same time, the risk of contamination and specific
risk of nosocomial pathology are directly based on specializa-
tion of the medical institution and the specific risk factors of
this institution [11].

Most often, nosocomial infections are manifested clinical-
ly during hospitalization, but it is also possible after hospital
discharge. Out of all infectious disease pathologies, the rate of
these infections is 5-20% and the maximum incidence (28-
30%) occurs in intensive care units. These infections result in
70% of deaths among general surgery patients [12].

According to a report released by the European Centre of
Disease Prevention, annually, about 3 million people in the EU
suffer from healthcare associated infection, and about 50,000
people die annually because of these infections [13].

In the Republic of Moldova, nosocomial infections are still
considered to be a problem for all public health services [1].

In the structure of nosocomial infections septic-purulent
infections (SPI) are predominant, constituting 98.2% of the
pathology [1].

Increased morbidity and serious consequences, including
lethality and economic losses resulting from additional care
costs, require the adoption of feasible strategies, with deeper
oriented investigations objectives and implementing measu-
res for prevention and more effective control of nosocomial
infections [13].

Only because of the lack of an objective registration NI are
not appreciated at their true value. At the same time, it is de-
monstrated, using retrospective methods, that only 9-10% of
real morbidity caused by SPNI is officially registered. Annu-
ally, in Chisinau, there are about 1000-1500 registered cases
of septic-purulent nosocomial infections [1]. Therefore, in
reality, morbidity caused by septic-purulent infections is un-
derestimated by at least 10-11 times and is 11.000-16.000 of
cases per year. A preventive calculation showed that annual
economic damages from septic-purulent nosocomial infec-
tions exceed 16-23 million lei only in Chisinau municipality,
without detection of fatal cases, additional remuneration for
employees [14].

Assessment of risk factors in the development of septic-
purulent complications is one of the key links that determine
the quality of epidemiological diagnosis and effectiveness of
control system.

As it was mentioned by Lefering R. et al. (2011), the risk
factors of SPNI are specific, depending on the specialization of
the hospital or medical institution [15]. Increase in incidence
of NI in Traumatology department is directly connected with
special characteristics of complicated surgery and long dura-
tion of interventions, development of invasive methods of dia-
gnosis and treatment, insufficiency of the existing methods of
sterilization and disinfection of modern medical equipment,



(urgent), frecventa pansamentelor, durata interventiilor chi-
rurgicale, durata spitalizarii, timpul de efectuare a interventiei
chirurgicale, localizarea anatomo-topografica a traumei, tipul
traumei [9].

Masurile de prevenire a infectiilor nosocomiale pot duce la
evitarea, In mare parte, a cazurilor si deceselor, cresc siguranta
pacientului si imbunatatesc calitatea asistentei medicale. Pro-
gramul de supraveghere si control al infectiilor nosocomiale,
ca interventie medicala curentd, prezinta eficienta si aduce
beneficii care depasesc cu mult costurile masurilor necesare
prevenirii transmiterii infectiilor [16, 17].

Concluzii

1) Infectiile septico-purulente nosocomiale prezinta o pro-
blema majora pentru stationarele de profil traumatologie si
ortopedie, incidenta reala variind intre 33,62 si 259,52 cazuri
la 1000 pacienti internati, in functie de profilul sectiilor, con-
stituind, In medie, 156,42%o.

2) Frecventa dezvoltarii ISPN este in functie directa de
statutul starii initiale a pacientului (diagnosticul de baza, var-
sta Tnaintata a pacientului, prezenta patologiilor concomiten-
te, spitalizarea In mod de urgenta), nivelul de invazivitate al
tehnologiilor medicale (modul chirurgical de tratament, tipul
operatiei, interventiile chirurgicale multiple si de lunga dura-
td), cat si de alte conditii In procesul de reabilitare postopera-
torie (durata de aflare in stationarul de reabilitare si terapie
intensiva, frecventa pansamentelor).

3) Evaluarea riscului potential de dezvoltare al ISPN in
procesul de conduita a pacientului, cu luarea de masuri pentru
minimalizarea lui prezinta unul din elementele principale in
supravegherea clinico-epidemiologica si controlul infectiilor
asociate asistentei medicale.
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irrational use of antibiotics, favouring the selection of multi
resistant pathogens, decreasing the overall patient resistance
to unfavourable ecological background.

As a result of an epidemiological study carried out by Pa-
raschiv A. (2007), it was established that the incidence rate of
SPNI is directly related to a variety of risk factors: immuno-
deficiency, the patient’s advanced age (60 years and above),
main diagnosis, presence of concomitant pathologies, mode
of hospitalization (urgency), frequency of dressings change,
the length of surgery, the length of hospital stay, time of the
surgical intervention, anatomical location of trauma, type of
trauma [9].

Preventive measures for nosocomial infections can contri-
bute to consistent prevention of the cases and deaths, increase
in the patient safety and could improve the quality of health
care. The program of supervision and control of nosocomial
infections, as current medical intervention, presents an op-
portunity and efficiently brings the benefits that far outweigh
the costs of the measures necessary to prevent the spread of
infections [16, 17].

Conclusions

1) Septic-purulent nosocomial infections are a major pro-
blem for Traumatology and Orthopedics departments, the ac-
tual incidence rate ranging between 33.62 and 259.52 cases
per 1,000 hospitalized patients depending on its specializati-
on, being on average 156.42 %o.

2) Frequency of SPNI development is in direct connection
with the initial state of the patient’s status (main diagnosis,
the age of the patient, presence of concomitant pathologies,
the emergency of hospitalization), the level of aggression of
medical technologies (surgical mode of treatment, type of
operation, multiple and long lasting surgeries) and the other
conditions of the postoperative rehabilitation (length of stay
in rehabilitation and intensive therapy unit, the frequency of
dressing change).

3) Evaluation of the potential risk of developing SPNI in the
treatment process, providing the risk minimization measures,
becomes one of the most important elements of clinical and
epidemiological surveillance and control of healthcare asso-
ciated infections.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Structura si variabilitatea adenoamelor hipofizare nu a
fost cercetata, in special, in tumori cu asocieri hormonale.
Majoritatea cazurilor cu profil hormonal rar nu au fost carac-
terizate panad in prezent din punct de vedere clinico-patologic
si, acest fapt, reprezinta scopul continuarii cercetarilor in do-
meniul patologiei hipofizare, particularizat pentru Republica
Moldova.

Ipoteza de cercetare

Populatia Republicii Moldova ar putea sa posede asocieri
hormonale si pattern-uri de crestere ale adenoamelor hipofi-
zare diferite de cele raportate in literatura de specialitate.

Noutatea adusa literaturii din domeniu

Rata cazurilor de adenoame hipofizare mixte cu asocieri
rare a fost superioara mediei intalnite in literatura de speciali-
tate. Acest aspect sustine prezenta unor factori etiopatogenici
particulari zonei de unde provin adenoamele hipofizare.

Rezumat

Introducere. Aceastd lucrare evalueaza aspectul histo-
chimic si modificarile moleculare ale adenoamelor pituitare
umane. Evidentiaza grupuri individuale de tumori cu aspecte
generale, specifice si moleculare. Rezultatele acestui studiu
sunt utile nu doar pentru medicii practicieni, care doresc sa
stabileasca un diagnostic cat mai clar, dar de asemenea si pen-
tru cercetdtori, care au drept scop sa solutioneze probleme de
baza in adenoamele hipofizare cu ajutorul imunohistochimiei
si biologiei moleculare.

Material si metode. Pentru studiul de fata, am investigat
96 de cazuri (10 hipofize normale, obtinute in timpul necrop-
siilor si 86 de cazuri diagnosticate cu adenom hipofizar, aflate
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What is not known yet about the topic

Pituitary adenomas structure and variability has not been
yet investigated, particularly the tumors with hormonal com-
bination. Most cases with rare hormonal profile have not
been characterized so far In clinical-pathological terms and
this is the purpose of continuing research on pituitary patho-
logy custom for the Republic of Moldova.

Research hypothesis

Moldova's population might possess hormonal association
and growth patterns of pituitary adenomas which differ from
those reported in the literature.

Article’s added novelty on this scientific topic

The ratio of the mixed pituitary adenomas cases with
rare association was higher than the average encountered
in literature. This feature supports the presence of special
ethiopathogenic factors that determine pituitary adenomas’
origin.

Abstract

Introduction. This work assesses the histochemical ap-
pearance and molecular changes of the human pituitary ade-
nomas. It highlights individual groups of tumors with general,
specific and molecular features. The results of this research
are useful not only for physicians that wish to establish a per-
fect diagnosis, but also for researchers who aim to solve basic
problems in pituitary adenomas using immunohistochemistry
and molecular biology.

Material and methods. For this study we investigated 96
cases (10 normal pituitary glands obtained during necropsies
and 86 cases diagnosed with pituitary adenoma, in various
stages of clinical development). These, in turn, were evaluated
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in diferite stadii de evolutie clinica). Acestea, la randul lor, au
fost evaluate prin metoda de ruting, coloratie cu hematoxilina-
eozind si prin metoda imunohistochimica pentru determina-
rea structurii secretorii a adenoamelor de hipofiza.

Rezultate. Raportat la numarul total de cazuri, adenoame-
le hipofizare pure au reprezentat 33%. Ca distributie, corelata
cu tipurile hormonale, cele mai numeroase cazuri de adenoa-
me hipofizare pure au fost reprezentate de cele LH pozitive,
urmate de adenoamele hipofizare GH secretante si de pro-
lactinoame. Adenoamele hipofizare TSH si ACTH secretante
au fost reprezentate In proportii egale. Valoarea procentuala
a adenoamelor hipofizare mixte a fost de 23% din totalul ca-
zurilor. De asemenea, asocierile triple si cele constituite din
4 tipuri hormonale au fost reprezentate in proportii aproxi-
mativ egale. Adenoamele plurihormonale au reprezentat 20%
din totalul cazurilor de adenoame hipofizare studiate. Dintre
hormonii exprimati in adenoamele plurihormonale, GH si pro-
lactina au prezentat frecventa cea mai crescutd; atat GH cat si
PRL fiind prezenti in 82% dintre adenoamele plurihormonale.
ACTH a fost prezent in 73% din cazuri, iar TSH a urmat, ca
frecventd, fiind regasit imunohistochimic in 55% din adenoa-
mele plurihormonale. Cel mai rar intalnit hormon in adenoa-
mele plurihormonale a fost FSH, prezent doar la 9% din ca-
zuri. Procentul ramas, de aproximativ 24% din cazuri, au fost
adenoame hipofizare nule.

Concluzii. Rata adenoamelor hipofizare pure in lotul stu-
diat in Republica Moldova a fost mai mic decat cel intalnit si
raportat in Romania (34% vs. 60%). Rata cazurilor de adenoa-
me hipofizare mixte, cu asocieri rare, a fost superioard mediei
comunicate 1n literatura de specialitate. Acest aspect sustine
prezenta unor factor etiopatogenici particulari zonei de unde
provin adenoamele hipofizare.

Cuvinte cheie: hipofiza, adenom, patologie, histochimie,
biologie celulara.

Introducere

In prezent, este bine cunoscut faptul ci, evaluarea histopa-
tologica nu mai este unanim acceptatd ca metoda unica de di-
agnostic al adenoamelor hipofizare. Evaluarea initiala, bazata
pe criteriile morfologice, este obligatoriu de a fi completata de
un profil hormonal cat mai bine certificat. Din acest motiv, in
prezent, diagnosticul adenoamelor hipofizare combina aspec-
tele histopatologice cu profilul hormonal, foarte util, mai ales in
cazul adenoamelor plurihormonale. Pe baza datelor prezentate
mai sus, studiul nostru a continuat cu elaborarea profilului hor-
monal pentru fiecare caz In parte si reclasificarea adenoamelor
hipofizare in corelatie cu acesta. Evaluarea imunohistochimica
a inclus sase tipuri de hormoni: GH, prolactina (PRL), ACTH,
TSH, FSH si LH. Evaluarea microscopica si clasificarea adenoa-
melor hipofizare pe baza profilului hormonal s-a realizat pe
baza procentului de celule pozitive si a intensitatii reactiei.

Material si metode

Studiul a fost realizat pe material tisular (tumoare prima-
rd), recoltat postoperator in incinta Centrului Stiintifico-Prac-
tic de Neurologie si Neurochirurgie al Spitalului Clinic Repu-
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using routine haematoxylin-eosin staining and immunohisto-
chemistry method for determining the secretory structure of
the pituitary adenomas.

Results. From the total number of reported cases, 33%
were pure pituitary adenomas. The pure LH positive tumours
followed by GH-secreting tumours and prolactinomas, repre-
sented the majority of pituitary adenomas. ACTH- and TSH-
secreting pituitary adenomas were represented in equal pro-
portions. The percentage value of mixed pituitary adenomas
was 23% of all cases. In addition, triple hormone associations
and those composed of four hormonal types were represented
in roughly equal proportions. Plurihormonal adenomas ac-
counted 20% of all pituitary adenomas cases. GH and prolac-
tin hormone showed the increased frequency of both GH and
PRL of the hormones expressed in plurihormonal adenomas
being present in 82% of plurihormonal adenomas. ACTH was
present in 73% of cases being followed in frequency by TSH,
which were found immunohistochemicaly in 55% of pluri-
hormonal adenomas. The less common hormone in plurihor-
monal adenomas was FSH being present only 9% of cases. The
remaining percentages of around 24% of cases were null pitu-
itary adenomas.

Conclusions. Pure pituitary adenomas rate in the study
group in Moldova was lower than that encountered and re-
ported in Romania (34% versus 60%). It was extremely het-
erogeneous in terms of hormonal profile. Mixed pituitary
adenomas rate with rare combinations was above average
encountered in literature. This aspect supports the presence
of private etiopathogenic factors in the area where pituitary
adenomas originate.

Key words: pituitary gland, adenoma, pathology, histo-
chemistry, cell biology.

Introduction

It is well known that histopathological evaluation is not
universally accepted as a distinct method of pituitary ad-
enomas diagnosis. Initial evaluation, based on morphological
criteria, must be completed with a best possible hormonal
profile. For this reason, today, pituitary adenomas diagnosis
combines histopathological aspects with hormonal profile, be-
ing very useful especially in plurihormonal adenomas. Based
on the data presented above, our study continued with the
hormonal profile elaboration for each case and the reclassifi-
cation of pituitary adenomas in correlation with it. Immuno-
histochemical evaluation included six types of hormones: GH,
prolactin (PRL), ACTH, TSH, FSH and LH. Microscopic evalua-
tion and pituitary adenomas classification based on hormonal
profile was achieved based on the positive cells percentage
and the reaction intensity.

Material and methods

The study was carried on tissue material (primary tumour)
harvested postoperative at the Neurology and Neurosurgery
Scientific-Practical Centre of Moldova’'s Republican Hospital.



blican din Republica Moldova. Pacientii au fost investigati din
punct de vedere clinic si imagistic, tumorile hipofizare fiind
certificate prin examen computer tomografic si investigatii
prin rezonanta magnetica nucleara. Pentru studiul de fata,
am investigat 96 de cazuri (10 hipofize normale, obtinute in
timpul necropsiilor si 86 de cazuri diagnosticate cu adenom
hipofizar, aflate in diferite stadii de evolutie clinica).
Au fost utilizati urmatorii markeri pentru identificarea re-
ceptorilor la:
= STH - s-au utilizat anticorpi anti-GH (DakoCytomation,
dilutie 1:400);
= PRL - s-au utilizat anticorpi anti-PRL (DakoCytomation,
dilutie 1:250);
= TSH - s-au utilizat anticorpi anti-TSH (DakoCytomation,
clona 0042, dilutie 1:50);
= FSH - s-au utilizat anticorpi anti-FSH (DakoCytomation,
clona C10, dilutie 1:50);
= LH - s-au utilizat anticorpi anti-LH (DakoCytomation,
clona C93, dilutie 1:50);
= ACTH - s-au utilizat anticorpi anti-ACTH (DakoCytomati-
on, clona C93, dilutie 1:5).

Adenoamele hipofizare care au exprimat un singur hor-
mon au fost considerate adenoame hipofizare pure. Cele care
au exprimat doua tipuri hormonale ca, de exemplu, GH-PRL,
GH-TSH sau FSH-LH, au fost clasificate ca adenoame hipofizare
de tip mixt.

In cazul in care adenoamele hipofizare au prezentat reactie
imunohistochimica pozitiva la trei sau mai multi hormoni, sila
cel putin doi dintre ei reactia a fost notata cu +2 sau +3, iar la
ceilalti cu +1, acestea au fost clasificate drept adenoame hipo-
fizare plurihormonale.

Au existat cazuri la care niciunul dintre hormonii menti-
onati nu a fost pozitiv, iar testele adiacente pentru realizarea
diagnosticului diferential cu alte tipuri tumorale din regiunea
capului si gatului au fost, de asemenea, negative. Aceste cazuri
au fost incluse in grupul adenoamelor hipofizare non-secre-
tante (non functionale).

Evaluarea imunohistochimica a profilului hormonal s-a re-
alizat, de asemenea, si pe cele 10 cazuri de tesut hipofizar nor-
mal, fiind urmarite numarul si intensitatea celulelor pozitive,
dar si distributia diferitelor tipuri celulare ale adenohipofizei
in cadrul structurilor histologice normale, specifice hipofizei
umane.

Rezultate

Reactia imunohistochimica pozitiva care a fost luata in
considerare pentru evaluarea hormonilor hipofizari, a fost re-
strictionata la nivelul citoplasmei celulelor tumorale si a avut
un aspect granular (in cele mai multe cazuri), dar si un aspect
difuz, omogen, in special, pentru ACTH, FSH si LH.

Hipofiza normala a exprimat toate tipurile de hormoni. Ce-
lulele GH pozitive au predominat, fiind organizate in cuiburi
sau cordoane. Reactia a fost omogend, cu o intensitate mare,
si pattern citoplasmatic granular. Celulele pozitive la PRL au
urmat, ca densitate, dupa cele secretante de GH. Celulele ACTH
pozitive au fost organizate in structuri cu aspect de pseudoro-

Profilul hormonal al adenoamelor hipofizare

The patients have been examined from clinical and imaging
point of view, pituitary tumors being certified by computer
tomography exam and nuclear magnetic resonance investi-
gations. For this study we investigated 96 cases (10 normal
pituitary glands obtained during necropsies and 86 cases di-
agnosed with pituitary adenoma, in various stages of clinical
development).
The following markers were used in order to identify re-
ceptors for:
= STH - anti-GH antibodies have been used (DakoCytoma-
tion, 1:400 dilution);
= PRL - anti-PRL antibodies have been used (DakoCytoma-
tion, 1:250 dilution);
= TSH - anti-TSH antibodies have been used (DakoCytoma-
tion, 0042 clone, 1:50 dilution);
= FSH - anti-FSH antibodies have been used (DakoCytoma-
tion, C10 clone, 1:50 dilution);
= LH - anti-LH antibodies have been used (DakoCytomati-
on, C93 clone, 1:50 dilutions);
= ACTH - anti-ACTH antibodies have been used (DakoCyto-
mation, C93 clone, 1:5 dilution).

Pituitary adenomas that expressed a single hormone were
considered pure pituitary adenomas. Those that have ex-
pressed two hormones types such as GH-PRL, GH-TSH, LH-
FSH were classified as mixed type pituitary adenomas.

If the pituitary adenomas showed positive immunohisto-
chemical reaction to three or more hormones, and at least two
of them were marked with 2+ or 3+ reactions and the other
with 1+, they were classified as plurihormonal pituitary ade-
nomas.

There have been cases in which any one of mentioned hor-
mones were positive and the adjacent tests for achieving dif-
ferential diagnosis to the other head and neck region tumors
were also negative. These cases were included in the non-se-
cretion pituitary adenomas group (non functional).

Immunohistochemical evaluation of hormonal profile was
also performed on 10 cases of normal pituitary tissue, in or-
der to observe the number and intensity of the positive cell
and also to observe the different cell types distribution within
the adenohypophysis structures in the normal human pitui-
tary.

Results

The positive immunohistochemical reaction that was taken
into account for the evaluation of pituitary hormones, was re-
stricted to the tumor cells cytoplasm level and had a granular
appearance (in most of the cases) and a homogeneous diffuse
aspect, especially for ACTH, FSH and LH.

Normal pituitary expressed all types of hormones. GH
positive cells prevailed being organized in nests or cords.
The reaction was regular with a high intensity and granular
cytoplasmic pattern. PRL positive cells followed GH secreting
cells as density. ACTH positive cells were organized in pseu-
dofollicles or pseudorosettes structures. Lowest density was
recorded for FSH and LH secreting cells. They were homoge-
neously distributed in the pituitary construction, but isolated
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Fig. 2 Expresia imunohistochimica a asocierilor intalnite in cadrul adenoamelor hipofizare mixte care secreta doua tipuri hormonale:
GH-PRL (a, d), GH-TSH (a, e), GH-ACTH (a, f), GH-FSH (a, g) si GH-LH (a, h) PRL-LH (b, h), PRL-ACTH (b, i) si FSH-LH (c, h).

Fig. 2 Immunohistochemical expression of associations found in mixed pituitary adenomas that secrete two hormonal types.
GH-PRL (a, d), GH-TSH (a, e), GH-ACTH (a, f), GH-FSH (a, g) and GH-LH (a, h) PRL-LH (b, h), PRL-ACTH (b, i), and FSH-LH (c, h).
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Profilul hormonal al adenoamelor hipofizare

Fig. 3 Pattern-ul de distributie al celelor GH pozitive (a), TSH secretante (b) si a celor ACTH secretante (c) in tipurile mixte

de adenoame hipofizare.
Fig. 3 Distribution pattern of GH positive cells (a), TSH-secretant cells (b) and ACTH-secretant cells (c) in mixed type pituitary adenomas.
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Fig. 4 Expresia FSH si LH in tipurile de adenoame hipofizare mixte de tipul FSH-LH.
Fig. 4 FSH and LH expression in mixed FSH-LH pituitary adenomas types.

zete sau pseudofoliculi. Densitatea cea mai mica a fost inre-
gistrata pentru celulele FSH si LH secretante. Acestea au fost
distribuite omogen in structura hipofizei, dar izolate unele
fata de altele. Rar s-a Inregistrat distributia celulelor FSH si
LH pozitive in grupuri mici. Aspectele si particularitatile imu-
nohistochimice ale profilului hormonal din hipofiza normala
sunt evidentiate in Figura 1.

Heterogenitatea celulara si functionala a hipofizei normale
s-a reflectat si In profilul hormonal al adenoamelor hipofizare
incluse in studiul de fata.

Raportat la numarul total de cazuri, adenoamele hipofizare
pure au reprezentat 33%. Ca distributie, corelata cu tipurile
hormonale, cele mai numeroase cazuri de adenoame hipofiza-
re pure au fost reprezentate de cele LH pozitive (55%), urmate
de adenoamele hipofizare GH secretante (25%) si de prolacti-
noame (10%). Adenoamele hipofizare FSH si ACTH secretan-
te au fost reprezentate in proportii egale (cate 5%); nu a fost
identificatd nicio tumoare TSH secretanta (0%).

Valoarea procentuala a adenoamelor hipofizare mixte a
fost de 23% din totalul cazurilor. Au fost identificate mai multe
tipuri de adenoame hipofizare mixte, definite ca fiind capabile
sa secrete doua tipuri de hormoni: GH-PRL, GH-TSH, GH-AC-
TH, GH-LH si GH-FSH, PRL-LH, PRL-ACTH, FSH-LH, ACTH-LH

from each other. The distribution of FSH and LH positive cells
in small groups were rarely recorded. Peculiarities and immu-
nohistochemical aspects of normal pituitary hormonal profile
are shown in Figure 1.

Cellular and functional heterogeneity of normal pituitary
was reflected in the hormonal profile of pituitary adenomas
included in this study.

Pure pituitary adenomas consisted 33% of the total num-
ber of reported cases. Speaking of distribution correlated
with hormonal types, the majority of pure adenomas were
LH-positive (55%), being followed by GH-secreting pituitary
adenomas (25%) and prolactinomas (10%). FSH- and ACTH-
secreting pituitary adenomas were represented in equal pro-
portions (5%), no TSH secretant tumor was detected (0%).

The percentage value of mixed pituitary adenomas was
23% of all cases. Several mixed pituitary adenomas types
were identified as being capable of secreting two types of hor-
mones, GH-PRL, GH-TSH, GH-ACTH, GH-LH, GH-FSH, PRL-LH,
PRL-ACTH, FSH-LH, ACTH-LH, and TSH-FSH. One case showed
mixed hormonal secretion of TSH-ACTH type. Immunohisto-
chemical expression of each combination is shown in Figure 2.
As is apparent from the above description, the most frequent
combination was performed by GH, which was co-expressed
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si TSH-FSH. Un singur caz a prezentat secretie hormonala mix-
ta de tipul TSH-ACTH. Expresia imunohistochimica a fiecarei
asocieri este prezentatd in Figura 2. Asa cum rezulta din de-
scrierea de mai sus, cea mai frecventa asociere a fost realizata
de GH, care s-a co-exprimat, practic, cu toate celelalte tipuri de
hormoni. Expresia GH a fost intotdeauna de intensitate mode-
ratd si mare in cadrul acestei asocieri, in comparatie cu ceilalti
hormoni, pentru care a predominat o intensitate slaba, in foar-
te rare cazuri fiind Intalnitd o intensitate moderata sau mare.
in cadrul asocierilor dintre GH si alte tipuri de hormoni, s-a
intalnit un pattern de distributie particular pentru asocierile
GH-TSH si GH-ACTH.

Astfel, daca pentru celelalte asocieri, atat celulele GH po-
zitive, cat si cele care au exprimat ceilalti hormoni, au avut o
distributie omogena dar difuza, pentru asocierile de tip GH-
TSH, spre exemplu, celulele GH secretante si-au pastrat pat-
tern-ul de distributie difuz (Figura 3a), in timp ce, cele TSH
pozitive au fost organizate in structuri compacte ce au format
grupuri mici, cu aspect insular, distribuite in interiorul ariilor
difuze GH pozitive (Figura 3b). Pentru asocierea GH-ACTH,
s-a pastrat aspectul de “hot-spot” al distributiei ariilor ACTH
pozitive, cu particularitatea ca celulele ACTH pozitive au fost
organizate sub forma de pseudofoliculi, rozete sau cordoane,
dispuse in interiorul ariilor GH pozitive (Figura 3c). S-a obser-
vat o intensitate heterogena a celulelor ACTH pozitive, atat in
interiorul ariilor cu aspect pseudofolicular, cat si in interiorul
cordoanelor de celule secretoare de ACTH. Heterogenitatea
expresiei ACTH a fost caracterizata printr-o alternanta de in-
tensitate moderata si mare a expresiei imunohistochimice.

Ca frecventd, a urmat asocierea dintre expresia hormonilor
FSH si LH. In acest caz, ambii hormoni au fost exprimati imu-
nohistochimic cu o intensitate relativ egal3, fiind cuantificata,
in cele mai multe cazuri, de astfel de asociere, drept moderata
si mare (Figura 4 a, b).

Adenoamele plurihormonale au reprezentat 20% din tota-
lul cazurilor de adenoame hipofizare studiate. Asocierile hor-
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with almost all other types of hormones. GH expression was
always moderate and large in this combination compared to
other hormones with a predominantly low intensity, in very
rare cases being found moderate or greater intensity. In re-
lationship with other hormones, GH had a particular distri-
bution pattern, and GH-TSH, GH-ACTH associations has been
met.

Thus, if the other associations both GH cells positive and
those that expressed other hormones had a homogeneous but
diffuse distribution, as the GH-TSH associations, GH secreting
cells kept their diffuse distribution pattern (Figure 3a) while
TSH positive cells were organized in compact structure that
formed insular looking small groups distributed within the
diffuse GH positive areas (Figure 3b). For the GH-ACTH asso-
ciation “hot-spot” appearance was kept of ACTH positive areas
distribution, with the particularity that ACTH positive cells
were organized as pseudofollicles, rosettes or cords arranged
in GH positive areas (Figure 3c). A heterogeneous intensity of
ACTH positive cells has been observed, both within the pseu-
dofollicular areas and inside of ACTH-secreting cells cords.
ACTH expression heterogeneity was characterized by alter-
nating of high and moderate intensity immunohistochemical
expression.

As frequency, the association of FSH and LH hormones ex-
pression has followed. In this case, both hormones were ex-
pressed by relatively equal immunohistochemical intensity,
being quantified in most such associated cases as moderate
and high (Figure 4 a, b).

Plurihormonal adenomas accounted 20% of all pituitary
adenomas studied cases. Hormonal associations were very
heterogeneous, being composed of three or four hormones.
Among the studied cases, a certain type association did not
prevail as results from Figure 5.

Triple hormone associations and those composed of four
hormone types were also represented in roughly equal propor-
tions. GH and prolactin hormone showed increased frequency,
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Fig. 5 Asocierile plurihormonale intalnite pentru adenoamele hipofizare care au exprimat imunohistomic trei sau patru tipuri de hormoni.

Fig. 5 Common plurihormonal associations found in pituitary adenomas that expressed immunohistochemicaly three or four types of hormones.



monale au fost foarte heterogene, fiind constituite din trei sau
patru tipuri hormonale. intre cazurile studiate, nu a predomi-
nat un anumit tip de asociere, asa cum rezulta si din Figura 5.

De asemenea, asocierile triple si cele constituite din 4 ti-
puri hormonale au fost reprezentate in proportii aproximativ
egale. Dintre hormonii exprimati in adenoamele plurihormo-
nale, GH si prolactina au prezentat frecventa cea mai crescuts;
atat GH cat si PRL fiind prezenti in 82% dintre adenoamele
plurihormonale. ACTH a fost prezent in 73% din cazuri, iar
TSH a urmat ca frecventd, fiind regasit imunohistochimic in
55% din adenoamele plurihormonale. Cel mai rar intalnit hor-
mon in adenoamele plurihormonale a fost FSH, prezent doar
la 9% din cazuri.

In ceea ce priveste intensitatea reactiei imunohistochimi-
ce, pentru GH si PRL a predominat o expresie intensa si mo-
deratd, in timp ce, pentru celelalte tipuri hormonale, reactia
observata a fost slaba sau moderata.

De exemplu, pentru TSH a predominat intensitatea mode-
ratd, in timp ce ACTH a fost caracterizat de o expresie predo-
minant slaba in cadrul asocierilor plurihormonale. Procentul
ramas, de aproximativ 24% din cazuri, a fost de adenoame
hipofizare nule, care nu au fost pozitive pentru niciun tip de
hormon inclus in profilul imunohistochimic al adenoamelor
hipofizare.

Discutii

Profilul hormonal al adenoamelor hipofizare este un pas
obligatoriu in evaluarea tumorilor hipofizare, cu un impact
major in diagnosticul si terapia acestor tipuri de tumori [1].
Practic, in acest moment, nu se mai accepta ca diagnostic doar
evaluarea histopatologica de tip conventional pe preparatele
colorate cu metode de rutind. Datele din literatura, referitoa-
re la profilul hormonal al adenoamelor hipofizare sunt hete-
rogene, iar tipurile hormonale descrise prezentind o mare
variabilitate procentuald, dependentd de numarul de cazuri
sau aria geografica de unde acestea provin. Balinisteanu si
colab., au raportat in 2011 un procent global de aproximativ
60% de adenoame hipofizare pure (secretante al unui singur
tip hormonal) din lotul studiat in aria de sud a Romaniei [2].
In contrast, studiul nostru a relevat prezenta unui procent de
aproximativ 34% de adenoame hipofizare monosecretante
prin analiza cazurilor din Republica Moldova. Mori si colab.,
in 2013, au prezentat date rezultate din studiul unui numar de
242 de adenoame hipofizare si au concluzionat ca 45% dintre
acestea sunt monohormonale [3]. Un procent relativ similar
cu cel gasit In prezentul studiu, a fost publicat de Shao si Li,
care au observat c3, 37 % din adenoamele hipofizare sunt mo-
nohormonale [4]. Ca o particularitate a studiului nostru si, re-
spectiv, ca o particularitate a adenoamelor hipofizare monose-
cretante din Republica Moldova, mai mult de jumatate dintre
adenoamele hipofizare monosecretante au fost LH secretante.
Celelalte studii au raportat ca predominante adenoamele se-
cretante de GH, respectiv PRL, aspect care a fost observat si
in studiul nostru. Intr-adevir, adenoamele GH secretante le-au
urmat pe cele secretante de LH, fiind secundate de cele PRL
pozitive, aspecte care sunt in concordanta cu datele publicate
anterior [1-3].

Profilul hormonal al adenoamelor hipofizare

both GH and PRL being present in 82% of plurihormonal ad-
enomas. ACTH was present in 73% of cases being followed in
frequency by TSH, which was found immunohistochemicaly in
55% of plurihormonal adenomas. The less common hormone
in plurihormonal adenomas was FSH being present only 9%
of cases.

Regarding the immunohistochemical reaction intensity to
GH and PRL prevailed intense and moderate expression, while
for other hormones types, the reaction was weak or modera-
te. For example, a moderate intensity predominated for TSH
hormone while ACTH was characterized by a predominant
poor expression in plurihormonal associations. The remain-
ing percentages of around 24% of cases were null pituitary
adenomas, not positive for any type of hormone included in
the pituitary adenomas immunohistochemical profile.

Discussion

Hormonal profile of pituitary adenomas is a mandatory
step in the pituitary tumors evaluation with a major impact in
the diagnosis and treatment of these tumours types [1]. At this
moment, only conventional histopathological samples evalu-
ation stained with routine methods is no longer accepted as
diagnosis. Literature data regarding the pituitary adenomas
hormonal profile are diverse, the described hormonal types
presenting great percentage variability dependent on total
number of cases or geographical area of origin. Balinisteanu
et al, reported in 2011 an overall percentage of 60% of pure
pituitary adenomas (secreting a single hormone type) in the
south of Romania area study group [2]. In contrast, our study
revealed a percentage of approximately 34% of monosecre-
tant pituitary adenomas by analyzing cases from Republic of
Moldova. Mori et al, in 2013 presented data of 242 pituitary
adenomas cases, and concluded that 45% of them are mono-
hormonal [3]. A relatively similar percentage, to that found in
this study, was published by Shao Li who observed that 37%
of pituitary adenomas are monohormonal [4]. As a feature of
our study and as a feature of monosecretant pituitary adeno-
mas in republic of Moldova, more than half of monosecretant
pituitary adenomas were LH secreting. Other studies report-
ed that GH- respectively PRL secreting adenomas predomi-
nated, things that have been observed in our study. Indeed,
GH-secreting adenomas followed the LH-secreting adenomas,
followed by PRL secreting, aspects supplemented by the pre-
viously published data [1-3].

Mixed pituitary adenomas, characterized by immunohisto-
chemical expression of two pituitary hormones represented
23% of all cases included in the study. PRL-GH-type associa-
tions prevailed, things that accords with the literature data
[3]. Currently, there is a disagreement regarding the existence
of such associations in mixed pituitary adenomas.

Literature data suggest that initially a PRL secreting pitu-
itary adenoma may relapse as a GH secreting pituitary ade-
noma that produced specific clinical symptoms of acromegaly.
This switch was partly explained by the presence of gsp onco-
gene mutations, specifically Arg201His mutation in GNAS gene
[3]. These changes occurred in relapsed pituitary adenomas
have a major impact on their therapy and prognosis.
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Adenoamele hipofizare mixte, caracterizate prin expresia
imunohistochimica a doi hormoni hipofizari, au reprezentat
23% din totalul cazurilor incluse in studiu. Au predominat
asocierile de tip GH-PRL, aspect concordant cu datele din lite-
ratura [3]. In prezent, persisti controverse legate de existenta
acestui tip de asociere In adenoamele hipofizare mixte. Date
din literatura au sugerat faptul c3, un adenom hipofizar care
initial era PRL secretant, poate sa recidiveze sub forma unui
adenom hipofizar GH secretant, care a produs simptomatolo-
gie clinica specifica acromegaliei. Acest switch a fost explicat,
partial, prin prezenta unei mutatii a oncogenei gsp, mai exact,
mutatia Arg201His in gena GNAS [4]. Aceste modificari aparu-
te 1n recidivele adenoamelor hipofizare au un impact major
asupra terapiei si prognosticului acestora.

Un alt aspect particular si, deocamdatd, incomplet elucidat,
vizeaza asocierea hormonala de tip GH-TSH. Datele prezente
in literatura considera aceste adenoame hipofizare mixte ca
fiind foarte rare, procentul lor variind intre 0,5-17% din tota-
lul adenoamelor hipofizare [5, 6]. Procentul de 5%, raportat
de noi pentru adenoamele hipofizare, se incadreaza in limitele
descrise 1n literatura. Acest tip de adenoame hipofizare mixte
par sa aiba un comportament agresiv, fiind caracterizate prin-
tr-o invazie crescuta si un indice de proliferare ridicat, peste
media specifica altor tipuri de adenoame hipofizare, cel mai
probabil, pe seama TSH [7].

Asocierea GH-ACTH in adenoamele hipofizare este con-
siderat3, la fel, o asociere foarte rara. Am evaluat, in studiul
nostru, doua astfel de cazuri. Date relativ recente din litera-
turd asociaza o astfel de co-expresie cu mutatii genice [8].
Evaluarea lor este sporadica in literatura, fiind limitata doar
la prezentarea unor cazuri clinice si, mult mai rar, in cadrul
unor studii de cercetare extensiva [9-11]. Un caz izolat a fost
raportat de Zielinski si colab. (2013), care au descris un ade-
nom hipofizar GH-ACTH secretant, dar, in care componentele
GH si ACTH secretante au fost clar delimitate si situate in zone
diferite, distincte ale adenohipofizei [11]; prin punctarea aces-
tui aspect, autorii au sugerat prezenta, de fapt, a doua tumori
distincte, concomitent, la nivelul hipofizei.

Asocierea hormonala de tipul PRL-ACTH a fost intalnita
in studiul nostru in 3% din cazuri. Acest procent se Inscrie in
limitele raportate in literatura [13]. La fel de rara ca si prece-
denta, aceasta asociere ridica mari probleme in ceea ce prives-
te instituirea tratamentului. Un studiu realizat prin co-cultiva-
rea celulelor PRL secretante si ale celor ACTH secretante, si
care au fost tratate succesiv cu factori de tipul CRH sau TRH, a
demonstrat ca stimularea secretiei celor doi hormoni nu este
uniforma, aceasta fiind selectiva si dependenta de tipul de fac-
tor utilizat. Astfel, s-a demonstrat ca modul de secretie al PRL
in adenoamele mixte de tip PRL-ACTH este diferit si raspunde
diferit la terapiile aplicate, comparativ cu secretia de PRL din
prolactinoamele pure [14].

Majoritatea cazurilor clinice de asociere a PRL cu ACTH,
descrise 1n literaturg, si au fost constatate la pacienti cu boala
Cushing. In pofida acestui aspect comun, modalitatea de debut
clinic al adenoamelor hipofizare PRL-ACTH secretante a fost
extrem de heterogena. laccovazzo si colab. (2013), au descris
un caz al unui pacient de 60 de ani, care a dezvoltat initial un
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Another particular aspect and now incompletely elucidat-
ed targets GH-TSH hormone combination type. Literature data
consider these mixed pituitary adenomas as very rare, their
percentage ranging from 0.5 to 17% of all pituitary adenomas
[5, 6]. The observed by us 5% of studied pituitary adenomas
are within the limits described in literature. This type of mixed
pituitary adenomas appear to have aggressive behaviour be-
ing characterized by an increased invasion and a high prolif-
eration index, above the average of other specific types of pi-
tuitary adenomas, most likely on TSH account [7].

The GH-ACTH association in pituitary adenomas is also
considered a very rare combination. In our study, we evalu-
ated two cases of this kind. Relatively recent literature data
associated such co-expression with gene mutations [8]. Their
assessment is sporadic in literature being limited to the pre-
sentation of clinical cases and more rarely in some extensive
research studies [9-11]. An isolated case was reported by Zie-
linski et al. (2013), who described GH-ACTH-secreting pitu-
itary adenoma, but the GH and ACTH-secreting components
were clearly marked and located in different distinct adeno-
hypophysis areas [12], by puncturing this portion, authors
actually suggested the presence of two simultaneous distinct
pituitary tumors.

The PRL-ACTH hormone type association was found in our
study in an amount of 3% of cases. This percentage is within
the limits reported in literature [13]. As rare as the previous
one, this combination presents serious problems in terms
of therapy in such cases. A study conducted by co-culturing
PRL-secreting and ACTH-secreting cells, that were treated se-
quentially with factors such as CRH and TRH, demonstrated
that stimulation of the two hormones secretion is not uniform,
being selective and depended of the type of stimulant factor
used. Thus it was demonstrated that PRL secretion mode, in
mixed- PRL-ACTH adenomas type, is different and responds
differently to the applied therapies compared with PRL secre-
tion in pure prolactinomas [14].

Most of the clinical cases described in the literature and
characterized by the PRL-ACTH association were patients
with Cushing’s disease. Despite this common aspect, clinical
onset way of PRL/ACTH-secreting pituitary adenomas was
extremely heterogeneous. laccovazzo et al. (2013) described
a case of a 60 years patient who initial developed a prolacti-
noma solved by drug therapy that subsequently had Cushing’s
disease symptoms certificated by metachrom ACTH secret-
ing pituitary adenoma [13]. Mittelbronn described a patient
with clinical symptoms of Cushing’s disease but with the pres-
ence of two distinct components of pituitary adenoma, PRL-
secreting and ACTH-secreting, histologically and immunohis-
tochemicaly proved [15]. Clear demarcation between PRL and
ACTH-secreting areas were also noted in our case. Further-
more, the authors have noted an increase in the proliferation
index of tumour cells in the PRL secreting area compared with
the ACTH positive one. For patients with Cushing’s disease
presence of ACTH and PRL double secretion is histologically
based on ACTH-secreting adenoma or nodular hyperplasia as-
sociated with ACTH-secreting cells of a “silent” or functional
prolactinoma determining hyperprolactinemia [16].



prolactinom, rezolvat prin terapie medicamentoasa, pentru ca,
ulterior, sa prezinte simptome de boald Cushing cu certificarea
prezentei unui adenom hipofizar ACTH secretant metacrom
[13]. Mittelbronn descrie cazul unui pacient cu simptomatolo-
gie clinicd de boalad Cushing, dar cu prezenta unui adenom hi-
pofizar cu doua componente distincte, PRL si ACTH secretan-
te, certificate histologic si imunohistochimic [15]. Delimitarea
clara intre zonele PRL si ACTH secretante a fost remarcata, de
asemenea, si pentru cazul nostru. Mai mult, autorii au remar-
cat o crestere a indicelui de proliferare al celulelor tumorale in
zona PRL secretantd, comparativ cu cea ACTH pozitiva. Pentru
pacientii cu boala Cushing, prezenta secretiei duble de PRL si
ACTH are drept baza histologicd un adenom corticotrop secre-
tant sau o hiperplazie nodulara cu celule secretante de ACTH,
asociat unui prolactinom ,silentios” sau functional care deter-
mind hiperprolactinemie [16].

Adenoamele hipofizare secretante de FSH si LH au fost,
de asemenea, prezente in studiul nostru. Este binecunoscut
faptul ca, acest tip de adenoame hipofizare este extrem de
controversat, atat din punctul de vedere al simptomatologiei
clinice cat si al aspectelor microscopice si imunohistochimice.
Majoritatea autorilor clasifica adenoamele hipofizare FSH-LH
secretante ca fiind adenoame de tip non-functional, bazate pe
absenta imunoreactivitatii la anticorpii corespondenti. Totusi,
alti autori par sa fie mai precauti si considera aceste adenoa-
me hipofizare ca fiind non-imunoreactive datorita cantitatii
reduse de antigen care poate fi detectat in celulele adenoma-
toase [17]. Cazurile pe care le-am identificat in studiul nostru
ca fiind FSH-LH secretante, au fost, in majoritate, adenoame
hipofizare cu celule cromofobe (cu o singura exceptie), iar
pattern-ul predominant a fost cel papilar. Intensitatea reactiei
a fost moderata sau mare, din acest motiv si noi consideram
ca termenul de non-imunoreactiv este mai corect decat cel de
non-functional.

O posibila explicatie a acestor discordante de clasificare a
adenoamelor hipofizare de tip FSH-LH ca nule sau non-imu-
noreactive este data de un studiu al lui Horvath si Kovacs, care
au demonstrat prin microscopie electronica diferente structu-
rale, dependente de sexul pacientului, in celulele adenoamelor
gonadotrofe. Daca 1n cazul celulelor provenite din adenoamele
gonadotrofe masculine, organitele celulare erau slab dezvol-
tate si necaracterisitice, similare cu cele din adenoamele hi-
pofizare nule, in celulele adenoamelor hipofizare gonadotrofe
provenite de la sexul feminin, au fost evidentiate dilatatii ve-
ziculare ale complexului Golgi, distincte, in ,fagure de miere”,
aspect care nu este caracteristic niciunui alt tip de celule din
variatele forme de adenoame hipofizare [18]. Ulterior, si alti
autori au confirmat aspectul dihotomic dependent de sexe in
ceea ce priveste modificarile structurale din adenoamele hi-
pofizare de tip gonadotrof [19]. Totusi, aceste aspecte raman
inca foarte controversate [20] si incomplet elucidate [21, 22].

Ca un aspect particular al studiului nostru am intalnit doua
asocieri extrem de rar citate in literatura: ACTH-LH si TSH-
FSH. Adenoamele hipofizare, in care un hormon gonadotrof a
fost asociat cu ACTH, par sa aiba un profil molecular aparte
[23] si un comportament clinic particular.

Asocierea TSH-FSH a fost raportata in literatura in putine
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FSH and LH secreting pituitary adenomas have also been
present in our study. It is well known that this pituitary ad-
enomas type is highly controversial, in terms of both clinical
symptoms and the microscopic and immunohistochemical
aspects. Most authors classify LH-FSH secreting pituitary ad-
enomas as non functional adenomas, based on the absence of
immunoreactivity corresponding antibodies. However, oth-
er authors seem to be more cautious and consider these as
non immunoreactive pituitary adenomas due to the reduced
amount of antigen that can be detected in adenomatous cells
[17]. Cases identified in our study as FSH-LH secreting were
mostly chromophobe cell pituitary adenomas (with one ex-
ception) with papillary predominant pattern. The intensity of
the reaction was moderate or high, for this reason we believe
that the term non-immunoreactive is more correct than that
of non-functional.

A possible explanation for these classification discrepan-
cies of FSH-LH pituitary adenomas type as void or non-immu-
noreactive is given by Horvath and Kovacs electron micros-
copy study that showed structural differences in gonadotroph
adenoma cells dependent on patient’s sex. If inside cells taken
from male gonadotroph adenomas, organelles were underde-
veloped, and not typical, similar to those of null pituitary ad-
enomas, in gonadotroph pituitary adenomas cells taken from
females, dilated blistering of the Golgi complex were found,
they were distinct in “honeycomb” arrangements, aspect that
is not characteristic for any other cell type of various forms
of pituitary adenomas [18]. Subsequently, other authors have
confirmed the dichotomous sex dependent appearance in
terms of structural changes in gonadotrophic type pituitary
adenomas [19]. However, these issues remain controversial
[20] and incompletely elucidated [21, 22].

As a particular aspect of our study, we have met; two ex-
tremely rare cited in literature associations: ACTH-LH, and
TSH-FSH. Pituitary adenomas in which a gonadotropic hor-
mone has been associated with ACTH appear to have a par-
ticular molecular profile [23] and a particular clinical beha-
viour.

The TSH-FSH association had been reported only in few
studies in literature, because TSH-secreting pituitary adeno-
mas represent less than 2% of all pituitary adenomas [24].
The TSH-FSH association is also rarely mentioned in literature
[25], being described association between 8 subunit of TSH
IR and f subunit of FSH. Due to the rarity of this association,
there are currently no data describing the clinical course of
patients with such associations. Plurihormonal adenomas
showed no significantly different peculiarities from those re-
ported in literature.

Conclusions

1) The pure pituitary adenomas rate in the Republic of Mol-
dova study group was lower than that encountered and
reported in Romania (34% versus 60%). Of these, the
LH secreting pure pituitary adenomas prevailed, being
observed in 50% of the pure pituitary adenomas cases.

2) Increased TSH expression in the studied pituitary ade-
nomas was noticed, but in one case, this expression was



Hormonal profile of pituitary adenomas

studii datorita raritatii adenoamelor hipofizare TSH secretan-
te, care reprezinta sub 2% din totalul adenoamelor hipofizare
[24]. Asocierea TSH-FSH este si mai rar mentionata in literatu-
ra [25], fiind descrisa ca o asociere intre subunitatea 3 a TSH
IR si subunitatea {3 a FSH. Datorita raritatii acestei asocieri, nu
existd, in prezent, date care sa caracterizeze evolutia clinica a
pacientilor cu astfel de asocieri. Adenoamele plurihormonale
nu au prezentat particularitati semnificativ diferite de cele ra-
portate 1n literatura.

Concluzii

1) Rata adenoamelor hipofizare pure in lotul studiat in
Republica Moldova a fost mai mic decat cel intalnit si
raportat in Romania (34% vs. 60%). Dintre acestea, au
predominat adenoamele hipofizare pure LH secretante,
ele fiind observate in peste 50% din cazurile de adenoa-
me hipofizare pure.

2) A fost remarcata o expresie crescuta a TSH 1n adenoa-
mele hipofizare studiate, dar intr-un singur caz, aceasta
nu a fost asociata cu expresia altor tipuri de hormoni;
majoritatea cazurilor In care a fost remarcat profilul
TSH pozitiv, fiind mixte sau plurihormonale.

3) Rata cazurilor de adenoame hipofizare mixte cu asocieri
rare a fost superioara mediei comunicate in literatura de
specialitate. Acest aspect sustine ipoteza prezentei unor
factori etiopatogenici particulari zonei de provenienta a
adenoamelor hipofizare.

4) Majoritatea cazurilor cu profil hormonal rar nu au fost
caracterizate pana in prezent din punct de vedere clini-
co-patologic si, acest fapt, reprezinta scopul continuarii
cercetarilor in domeniul patologiei hipofizare, particu-
larizat pentru Republica Moldova.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Exista un algoritm de diferentiere a tuberculozei de pne-
umonia comunitara, care nu include in sine diferentierea de
pneumonia cu evolutie trenantd, ceea ce conditioneaza ter-
giversarea depistdrii tuberculozei si transmiterea infectiei in
populatia sanatoasa.

Ipoteza de cercetare
proceselor infiltrative cu evolutie trenanta va conditiona dia-
gnosticul oportun al tuberculozei pulmonare, in special, a for-
mei cu extindere limitata si va preveni dezvoltarea formelor
evolutiv severe, cu extinderea infectiei In comunitatea sana-
toasa.

Noutatea adusa literaturii stiintifice din domeniu

A fost demonstrat cd probabilitatea pentru originea tu-
berculoasa a infiltratului pulmonar ofera varsta tanara, sexul
masculin, statutul economic precar, deprinderile nocive (con-
sumul de alcool si fumatul) si contactul tuberculos, iar predic-
tibilitate pentru originea nespecifica conferd varsta tnaintats,
statutul comorbid, localizarea infiltratelor in ambii plamani,
prezenta sechelelor parenchimatoase post-inflamatorii si
involutia radiologica sub tratamentul etiotrop.

Rezumat

Introducere. In acest studiu prospectiv, comparativ, pe
serie de cazuri, au fost incluse 2 esantioane la care s-au iden-
tificat particularitatile clinice, radiologice si a factorilor de
risc contributivi, care au caracterizat procesele infiltrative cu
evolutie trenantd de etiologie tuberculoasa si infectios nespe-
cifica.
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What is not known yet, about the topic

There is a differentiation algorithm of tuberculosis from
community-acquired pneumonia, which does not include in
it the slowly resolving pneumonia differentiation, delaying
detection of tuberculosis and promoting the transmission of
mycobacterial infection among healthy population.

Research hypothesis

Establishing differentiating features of the specificity of in-
filtrative lung processes with slow evolution, as conditions for
an appropriate diagnosis of pulmonary tuberculosis, especial-
ly with limited extension forms and the prevention of develo-
pment of severe forms of tuberculosis and infection extension
into healthy community.

Article’s added novelty on this scientific topic

It was shown that the probability for the tuberculosis ori-
gin of lung infiltrations is sustained by young age, male gen-
der, precarious economic status, vicious habits (drinking and
smoking) and tuberculosis contact, but predictability for the
nonspecific origin confers old age, comorbid status, location
of infiltrates in both lungs, the presence of parenchymal post-
inflammatory changes/scars and rapid X-ray involution under
etiotropic treatment.

Abstract

Introduction. In this prospective, comparative, case se-
ries study clinical radiological features and contributing risk
factors were identified, that characterized the infiltrative pro-
cesses with a slow evolution of tuberculosis and nonspecific
infectious etiology.



Material si metode. Lucrarea a fost conceputa ca un stu-
diu prospectiv, comparativ, pe o serie de 180 de cazuri inter-
nate in subdiviziunile Institutului de Ftiziopneumologie ,Chi-
ril Draganiuc” in perioada 01.01.2010 - 31.12.2013 si care
au corespuns criteriilor de includere (varsta, extensibilitate
pulmonara limitatd, evolutie mai indelungata de 4 saptamani,
acordul pacientului cu semnarea consimtamantului informat).
Cazurile au fost distribuite in 2 esantioane: esantionul bolna-
vilor de tip ,caz nou de tuberculozd pulmonard infiltrativd cu
extindere limitatd” (TPIL) - 125 de pacienti, si esantionul bol-
navilor cu pneumonie trenanta (PT) - 55 de pacienti. Bolnavii
au fost investigati conform standardelor nationale in vigoare.

Rezultate. Factorii de risc cu predictibilitate pentru tuber-
culoza pulmonara infiltrativa cu extindere limitata sunt: sexul
masculin, varsta tanara, statutul economic precar, resedinta
urband, deprinderile nocive (consumul de alcool si fumatul)
si contactul tuberculos. Predictibilitate pentru pneumonia
cu evolutie trenanta indica varsta fnaintata, comorbiditatile.
Datele clinice predictive pentru tuberculoza sunt: scaderea
in greutate, inapetenta, iar cele radiologice sunt: destructiile
parenchimatoase si diseminarea bronhogena, grevate de
complicatii asociate, lent evolutive sub actiunea tratamentu-
lui etiotrop. Datele clinice predictive pentru pneumonia cu
evolutie trenanta prezinta: febra, subfebrilitatea, transpiratiile
profunde, tusea productiva, expectoratiile mucopurulente,
dispneea, iar radiologic - infiltrate cu localizare in ambii pla-
mani si involutia vadita sub actiunea tratamentului etiotrop.

Concluzii. Sensibilitatea redusa a metodelor microbiologi-
ce demonstreaza necesitatea mentinerii vigilentei clinico-epi-
demiologice a pacientilor cu infiltrate pumonare cu evolutie
trenantd, apreciind situatia epidemiologica tensionata a tuber-
culozei in Republica Moldova. Identificarea particularitatile
specifice pentru etiologia tuberculoasa impune examinarea
minutioasa, prin metode molecular genetice actuale, a pacien-
tului suspect cu scopul diagnosticului oportun si intreruperea
lantului de transmitere epidemiologica.

Cuvinte cheie: tuberculozd, pneumonie trenantd, factori
predictivi.

Intoducere

Tuberculoza pulmonara si pneumonia trenanta reprezinta
doua entitati nozologice cu impact major asupra sanatatii pu-
blice din Republica Moldova, conferind un risc de mortalitate
impunator, In pofida tuturor progreselor farmacoterapeutice
in domeniul antibioterapiei respiratorii si chimioterpaiei an-
tituberculoase [1]. Conform standardului national, diagnos-
ticul tuberculozei pulmonare impune examinarea sputei prin
metode microbiologice conventionale (examenul microscopic
al sputei dupa coloratia Ziehl-Neelson si cultura pe mediul
solid Lowenstein-Jensen sau mediul lichid BACTEC MGIT 960)
tuturor pacientilor evaluati pe calea pasiva de depistare [2].
Sensibilitatea redusda a metodelor microbiologice (20-30%
- pentru microscopia directa si 46-60% - pentru cultura pe
mediile solide) conditioneaza dificultatea diagnosticului
diferential cu pneumonia comunitard, in special, cu evolutie
trenantd, intarzierea diagnosticului de tuberculoza pulmonara
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Material and methods. The research was designed as a
prospective, comparative study on a series of 180 cases admit-
ted in subdivisions at Institute of Pneumophtisiology “Chiril
Draganiuc” during 01.01.2010 - 31.12.2013 and correspon-
ded to the inclusion criteria (age, pulmonary limited extensi-
bility, evolution longer than 4 weeks, the patient’s informed
signed consent). The cases were divided into two groups: the
group of patients with “new case of infiltrative pulmonary tu-
berculosis with limited extension” (IPTL) - 125 patients and
the group of patients with slowly resolving pneumonia sample
(SRP) - 55 patients. The patients were investigated in accor-
dance with national standards.

Results. The risk factors with predictability for infiltrati-
ve pulmonary tuberculosis with limited extension are: male
gender, young age, poor economic status, urban residence,
harmful habits (drinking and smoking) and tuberculosis con-
tact. Predictability for slowly resolving pneumonia is provided
by advanced age, comorbidities. The predictive clinical data of
tuberculosis are: weight loss, lack of appetite, and radiologi-
cal data are: parenchymal destructions and bronchogenic dis-
semination encumbered by associated complications, slowly
evolving under the action of etiotropic treatment. Clinical pre-
dictive data for slowly resolving pneumonia are: fever, subfe-
brility, profuse sweating, productive cough, mucopurulent
cough with sputum, dyspnea; radiological signs are: infiltrates
with localization on both lungs and obvious involution under
the action of etiotropic treatment.

Conclusions. Reduced sensitivity of microbiological me-
thods demonstrates the need to maintain clinical and epide-
miological vigilance in patients with pulmonary infiltrates
with slow evolution, appreciating the tensioned epidemiologi-
cal situation regarding tuberculosis in the Republic of Moldo-
va. Identification of specific features for tuberculosis etiology
requires a thorough examination, using current molecular ge-
netic methods, of the suspected patient for an appropriate di-
agnosis and epidemiological transmission chain termination.

Key words: tuberculosis, slow evolution pneumonia, pre-
dictive factors.

Introduction

Pulmonary tuberculosis and slow evolution pneumonia
are two nosological entities with major impact on public heal-
th in the Republic of Moldova, giving an imposing mortality
risk despite of all the antibiotic pharmaco-therapeutic pro-
gress and anti-tuberculous chemotherapy [1]. According to
the national standard, the diagnostic algorithm of pulmonary
tuberculosis requires examination of sputum by conventional
microbiological methods (microscopic examination of sputum
with Ziehl-Neelson staining and culture over solid Lowenste-
in-Jensen medium or liquid medium BACTEC MGIT 960) of
all evaluated patients using passive screening [2]. Reduced
sensitivity of microbiological methods (20-30% for direct mi-
croscopy and 46-60% for culture on solid medium) making
differential diagnosis of tuberculosis difficult with commu-
nity-acquired pneumonia, especially with a slow evolution,
contributes to the delay in diagnosing pulmonary tuberculosis
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si omiterea depistirii cazurilor de tuberculozi conexe. in-
cepand cu anul 2014, in cadrul algoritmului diagnosticului
de tuberculoza pulmonara a fost inclusa metoda molecular-
genetica GeneXpert MTB/RIF [3]. In pofida marilor investitii in
aceasta noud metoda, sensibilitatea mult mai joasa decat valo-
area identificata in sursele stiintifice internationale, mentine
dificultatea diagnosticului diferential. In ghidurile nationale,
termenul de ,pneumonie trenantd” desemneaza absenta re-
sorbtiei radiologice a infiltratului pulmonar in patru sapta-
mani (sau, cel putin, 10 zile de antibioticoterapie), pe fond de
ameliorare a tabloului clinic sau a persistentei unor semne
clinice si biologice nesemnificative [4]. Standardele nationale
nu specifica metodele complementare de investigatie a infil-
tratului pulmonar persistent, non-responsiv la tratamentul
antibiotic empiric. in consecint3, sarja finaciara ajustati meto-
delor radio-imagistice contemporane, asociate cu interventiile
miniinvazive sau invazive (toracotomie, toracoscopie video
asistata), limiteaza utilizarea acestora la pacientii co-morbizi,
cu dificultati de diagnostic diferential. Luand in consideratie
aspectele plurifactoriale ale acestor doua entitati nozologice
(tuberculoza pulmonara si pneumonia trenantd), cat si cele
clinice comune, a fost necesara identificarea unei metode de
diagnostic diferential dintre tuberculoza pulmonara cu extin-
dere limitata si pneumonia trenanta [5].

in aceasti ordine de idei, scopul studiului a fost evaluarea
capacitatii de diferentiere dintre tuberculoza pulmonara cu
extensibilitate limitatd si pneumonia cu evolutie trenantd a
factorilor de risc, semnelor clinice, imaginilor radio-imagis-
tice, testelor de laborator, date de infiltratele pulmonare cu
dificultati de diagnostic diferential. [poteza de cercetare a con-
stat in luarea in consideratie a diferitor combinatii de factori
de risc, simptome, date paraclinice si de laborator, care ar con-
tribui la stabilirea unui diagnostic diferential cat mai oportun
si corect dintre tuberculoza pulmonara cu extindere limitata si
pneumonia trenanta.

Material si metode

In studiul prospectiv, comparativ, pe serie de cazuri, au
fost inrolati 180 de pacienti, internati in Institutul de Ftizi-
opneumologie ,Chiril Draganiuc” in perioada 01.01.2010 -
31.12.2013, care au corespuns criteriilor de includere (varsta
>18 ani, extensibilitate limitata - 1-2 segmente pulmonare
afectate, persistentd radiologica peste 4 saptamani) si au ofe-
rit consimtdmanul informat). Pacientii au fost distribuiti in 2
esantioane: esantionul bolnavilor de tuberculoza pulmonara
infiltrativa cu extindere limitata (TPIL) - 125 de pacienti, si
esantionul bolnavilor cu pneumonie trenanta (PT) - 55 de pa-
cienti. Cazurile de TPIL au fost investigate conform standarde-
lor nationale.

Teste statistice aplicate: Fisher exact test si raportul de ve-
rosimilitate. Datele sunt prezentate drept valori absolute si re-
lative (%). Un p<0,005 a fost considerat semnificativ din punct
de vedere statistic.

Rezultate
Barbatii au predominat semnificativ in ambele esantioane:
94 (75,2%) de barbati si 31 (24,8%) de femei - In esantionul
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and omission of connected tuberculosis cases. Since 2014, the
algorithm diagnosis of pulmonary tuberculosis includes the
molecular genetic method GeneXpert MTB/RIF [3]. Despite
major investment in this new method, much lower sensitivity
than the value identified in the international scientific sour-
ces maintains difficulty in differential diagnosis. The national
guidelines define the term of “slow evolution pneumonia” as
the absence of radiological resorption of the lung infiltrati-
on in four weeks (or at least 10 days of antibiotic therapy),
with improvement of clinical image or clinical signs, but with
persistence of biological significant disturbances [4]. National
standards do not specify complementary methods of investi-
gation of persistent pulmonary infiltrate unresponsiveness to
empirically adjusted antibiotics. In consequence, contempo-
rary radiological methods, associated with modern minimally
invasive or invasive interventions (thoracotomy, video-assis-
ted thoracoscopy) are limited in their use in co-morbid pati-
ents with difficulties in differential diagnosis. Considering the
aspects of these two nosological entities (pulmonary tubercu-
losis and slow evolution pneumonia), as well as the common
clinical issues, we identified the need to find a method of diffe-
rential diagnosis of pulmonary tuberculosis and slow evoluti-
on pneumonia with limited extension [5].

In this connection, the purpose of the study was to assess
the differentiation capacity between pulmonary tuberculo-
sis with limited extensibility and slow evolution pneumonia
according to the risk factors, clinical signs, radio-imaging as-
pects, laboratory data, data regarding pulmonary infiltrates
with difficulties in differential diagnosis. The research hypo-
thesis was to take into consideration different combinations of
risk factors, symptoms, paraclinical and laboratory data that
would contribute to correct and in-time differential diagnosis
between limited extension pulmonary tuberculosis and slow
evolution pneumonia.

Material and methods

In this prospective and comparative study 180 patients
were enrolled, hospitalized in Institute of Pneumophtisiology
“Chiril Draganiuc” during the period 01.01.2010 - 31.12.2013,
who met the inclusion criteria (age >18 years, limited extensi-
bility 1-2 pulmonary segments, radiological persistence over
4 weeks) and signed the informed consent. Patients were dis-
tributed in two groups: the group of patients with infiltrative
pulmonary tuberculosis with limited extension (IPTL) - 125
patients; and the group of patients with slow resolving pneu-
monia (SRP) - 55 patients. Patients from the [PTL group were
investigated according to national standards.

Statistical tests applied: Fisher’s exact test and likelihood
ratio. Data are presented as absolute and relative (%) values. A
p value less than 0.05 was considered significant statistically.

Results

Male patients predominated significantly in both groups:
94 (75.2%) men and 31 (24.8%) women in the IPTL group and
33 (60%) men and 22 (40%) women in the SRP group.

Distributing patients by place of residence we determined
a similar distribution of patients from rural and urban areas in



TPIL si, respectiv, 33 (60%) de barbati si 22 (40%) de femei -
in esantionul PT. Sexul masculin a predominat semnificativ in
esantionul TPIL.

Conform locului de trai, s-a determinat o repartitie simi-
lara a bolnavilor din mediul rural si a celor din mediul urban
in ambele esantioane. Respectiv, din mediul rural au provenit
70 (59%) de persoane din esantionul TPIL si 37 (67,3%) - din
esantionul PT, iar din mediul urban -55 (44,0%) de persoane
din esantionul TPIL si 18 (32,7%) - din esantionul PT.

Evaluand nivelul economic al pacientilor, a fost constatat
un nivel net inferior al studiilor la bolnavii din esantionul
TPIL, astfel, Incat persoanele neangajate, deci, fara polita de
asistenta medicald obligatorie si fara posibilitate de asistenta
social3, au constituit 116 (92,8%) in esantionul TPIL, fata de
34 (61,8%) - in esantionul PT, determindndu-se o diferenta
statistic semnificativa intre esantioane. Particularitatile so-
cial-economice cu impact epidemiologic si-au demonstrat
relevanta lor asupra morbiditatii prin tuberculoza. Asadar,
migrantii au constituit a cincea parte din fiecare esantion: re-
spectiv, 18 (14,4%) cazuri - cu TPIL si 13 (23,6%) cazuri - cu
PT.

Bolnavii cu antecedente de detentie au fost inregistrati
doar in esantionul TPIL - 4 (3,2%) persoane. Fumatorii activi
au predominat in esantionul TPIL - 80 (64,0%) de persoane,
fata de 13 (23,6%) bolnavi, in esantionul PT. Consumatorii
cronici si abuzivi de alcool au fost identificati intr-o pondere
substantiald - 18 (14,0%) persoane, in esantionul TPIL, com-
parativ cu un singur pacient, in celdlalt esantion. Utilizatori de
droguri intravenoase au fost identificati intr-un numar redus
in ambele esantioane.

Bolnavi comorbizi au predominat in esantionul PT -
41 (74,5%) de persoane, fata de 55 (44,0%) de cazuri din
esantionul TPIL. Contactul tuberculos a fost stabilit doar la 35
(28,0%) de bolnavi ai esantionului TPIL.

Proportia parametrilor de comparatie, care pot prezenta
calitate de factor de risc, in functie de loturi, este prezentata
in Tabelul 1.

Tabelul 1. Proportia parametrilor de comparatie, care pot prezenta
calitate de factor de risc, in functie de loturi.

Parametri Esantion TPIL, n (%) Esantion PT,n (%) p
Sexul masculin 94 (75,1) 33 (60,0) 0,018
Resedinta urbana 55 (44,0) 18 (32,7) 0,049
Varsta <44 ani 87 (69,6) 10 (18,2) 0,00
Econmic defavorizat 116 (92,8) 34 (61,8) 0,00
Migranti 18 (14,4) 13 (23,6) 0,054
Istoric de detentie 4(32) 0(0,0) NA
Fumatori 80 (64,0) 13 (23,6) 0,00
Consum de alcool 18 (14,0) 1(1,8) 0,006
Utilizator de droguriiv. 3 (2,4) 2(3,6) 0,316
Comorbiditati 55 (44,0) 41 (74,5) 0,00
Contact TB 35(28,0) 0(0,0) NA

Notd: NA - neaplicabil. Test statistic aplicat: exact Fisher.

Sinteza particularitatilor generale, a caracteristicilor socia-
le, economice si epidemiologice ale bolnavilor de tuberculoza
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both groups. Respectively, 70 patients came from rural areas
(59%) in the IPTL group and 37 patients (67.3%) in the SRP
group, 55 patients (44.0%) were from urban area in the IPTL
group and 18 patients (32.7%) from the SRP group.

Assessing the economic level of the patients, it was found
that most of the patients from the IPTL group had low levels
of academic education. Thus, unemployed persons, with no
medical insurance and no social assistance constituted 116
patients (92.8%) in the IPTL group, compared to 34 patients
(61.8%) in the SRP group, determining a significant statistical
difference. Socio-economic peculiarities with epidemiologi-
cal impact are proved being relevant on tuberculosis morbi-
dity. Immigrants constituted the fifth part of each group: 18
(14.4%) cases in the IPTL group and 13 (23.6%) cases in the
SRP group.

Patients with history of detention were registered only
in the IPTL group - 4 (3.2%) patients. Active smokers pre-
vailed in the IPTL group - 80 (64.0%) comparatively to the
SRP group - 13 (23.6%) patients. Chronic alcohol consumers
were identified in a substantial proportion in the sample I[PTL
group - 18 (14.0%), compared with one single patient in the
other group. Intravenous drug users have been identified in a
small number of cases in both groups.

Patients with comorbidities prevailed in the SRP gro-
up - 74 (74.5%) cases, compared to 55 (44.0%) cases in the
IPTL group. Tuberculous contact was established only in 35
(28.0%) patients of the IPTL group.

Proportion of comparative parameters, that can be risk fac-
tors depending on groups, is presented in Table 1.

Summary of general particularities, of social, economic
and epidemiological features of patients with pulmonary infil-
trative limited tuberculosis showed that males and young age,
precarious economic status, with harmful habits (drinking
and smoking) have prevailed among patients with tuberculo-
sis. And patients with comorbidities predominated in the gro-
up of patients with slow evolution pneumonia.

Table 1. Proportion of comparative parameters, that can be risk fac-
tors depending on groups.

Parameters IPTL group, n (%) SRP group, n (%) p
Male gender 94 (75.1) 33 (60.0) 0.018
Urban residence 55 (44.0) 18 (32.7) 0.049
Age <44 y.o. 87 (69.6) 10 (18.2) 0.00
Econmically defavoured 116 (92.8) 34 (61.8) 0.00
Immigrants 18 (14.4) 13 (23.6) 0.054
Detention history 4(3.2) 0 (0.0) NA
Smokers 80 (64.0) 13 (23.6) 0.00
Alcohol abusers 18 (14.0) 1(1.8) 0.006
L.V. drug users 3(2.4) 2(3.6) 0.316
Comorbidities 55 (44.0) 41 (74.5) 0.00
TB contact 35 (28.0) 0(0.0) NA

Note: NA - not applicable. Applied statistical test: Fisher’s exact test.

Analyzing the peculiarities of suspect case screening we
found out that the family doctor detected and routed to the ne-
cessary investigations 95 patients with tuberculous (73.6%),
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pulmonara infiltrativa limitatd a demonstrat ca persoanele de
sex masculin si varsta tanara, cu statut economic precar, cu
deprinderi nocive (consum de alcool si fumat), au predomi-
nat la bolnavii de tuberculoza. lar pacientii cu comorbiditati
au predominat in grupul bolnavilor cu pneumonii cu evolutie
trenanta.

Analizand particularitatile de depistare a cazului suspect,
s-a constatat ca medicul de familie a depistat si directionat
spre investigatiile necesare, cu precadere, bolnavii de tubercu-
loza - 95 (73,6%) de cazuri, acesta fiind rezultatul caii pasive
de depistare. Medicul specialist pneumoftiziolog a stabilit, mai
frecvent, diagnosticul de pneumonie trenantg, respectiv, la 34
(61,8%) de cazuri internate.

Durata acuzelor pana la stabilirea diagnosticului de baza
a fost cuprinsa intre 4 si 8 sdptamani la toti bolnavii ai esan-
tionului PT; 1n esantionul TPIL, 92 (73,6%) de cazuri au avut
o durata a acuzelor pana la stabilirea diagnosticului mai mare
de 3 luni.

Spectrul si proportia simptomatologiei clinice, in functie
de loturi, este reflectat in Tabelul 2.

Tabelul 2. Spectrul si frecventa simptomatologiei clinice.

Semne clinice Esantion TPIL, n (%) Esantion PT,n (%) p

Astenie 84 (67,2) 49 (89,1) 0,009
Scadere in greutate 81 (64,8) 18 (32,7) 0
Inapetenta 81 (64,8) 26 (47,3) 0,0118
Transpiratii 36 (28,8) 30 (54,5) 0,0006
Febra 18 (14,4) 30 (54,5) 0
Subfebrilitate 13 (10,4) 14 (25,5) 0,0072
Tuse productiva 65 (52,0) 55 (100,0) 0
Expectoratii mucopu- 44 (35,2) 47 (85,5) 0
rulente

Durere toracica 2(1,6) 9(16,4) 0,0041
Hemoptizii 4(32) 3(5,5) 0,235
Dispnee 15 (12,0) 38 (69,1) 0,0032

Notd: Testul statistic - Fisher exact.

Analizand ansamblul particularitatilor de depistare si spec-
trul clinic, putem deduce ca, modalitatea de depistare a paci-
entului de catre medicul de familie a fost realizata tardiv, iar
expresivitatea marita a anumitor componente ale sindromu-
lui de intoxicatie (scaderea in greutate, inapetenta), au definit
particularititile clinice ale tuberculozei pulmonare. in schimb,
managementul cazului de catre specialistul pneumolog, cu
simptomatologia sindromului de intoxicatie nespecifica: as-
tenie, febra si subfebrilitate, transpiratii nocturne, tuse pro-
ductiva cu expectoratii mucopurulente si dispnee, au definit
particularitatile clinice ale pneumoniei cu evolutie trenanta.

Pe imaginile radiologice, la toti bolnavii studiati a fost con-
statata afectarea limitata (pana la 3 segmente) a parenchimu-
lui pulmonar. Tabloul radiografic, ce prezinta particularitatile
semiologice pentru fiecare tip de infiltrat pulmonar studiat,
este redat in Tabelul 3.
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this being the result of the passive detection pathway. But the
pneumophtysiologist established more frequently the diagno-
sis of slow evolution pneumonia in 34 (61.8%) admitted pa-
tients.

Duration of complaints until diagnosis establishment las-
ted between 4 and 8 weeks in all patients from the SRP group;
but 92 (73.6%) patients from the IPTL group had a duration of
complaints exceeding 3 months.

Spectrum and proportion of clinical symptoms, in both
groups, is reflected in Table 2.

Table 2. Spectrum and frequency of clinical symptoms.

Clinical signs IPTL group, n (%)  SRP group,n (%) p

Asthenia 84 (67.2) 49 (89.1) 0.009
Weight loss 81 (64.8) 18 (32.7) 0

Loss of appetite 81 (64.8) 26 (47.3) 0.0118
Sweating 36 (28.8) 30 (54.5) 0.0006
Fever 18 (14.4) 30 (54.5) 0
Subfebrility 13 (10.4) 14 (25.5) 0.0072
Productive cough 65 (52.0) 55 (100.0) 0
Mucopurulent expecto- 44 (35.2) 47 (85.5) 0
rations

Thoracic pain 2(1.6) 9(16.4) 0.0041
Hemoptysis 4(3.2) 3(5.5) 0.235
Dyspnoea 15 (12.0) 38(69.1) 0.0032

Note: Statistic test - Fisher’s exact test.

Analyzing investigation peculiarities and clinical spectrum,
we can conclude that the screening method of the patient by
the family doctor was made belatedly, and high expressivity
of some components of the intoxication syndrome (weight
loss, loss of appetite) defined clinical features of pulmonary
tuberculosis. Thus, case management made by the pneumo-
phtysiologist, with non-specific symptoms of the intoxication
syndrome like: asthenia, fever and subfebrility, night sweating,
productive cough with mucopurulent expectorations and dys-
pnea, defined clinical features of slow resolving pneumonia.

On radiological images, all patients from our study had
limited pulmonary parenchyma affected (up to 3 segments).
The X-ray picture, that presents semiological features for each
type of studied pulmonary infiltrate is shown in Table 3.

Table 3. Characteristics of the X-ray picture for each type of pulmo-
nary infiltrate.

Radiological features of IPTL group, n (%) SRP group,n (%) p
the infiltrate

Unilateral 118 (94.4) 40 (72.7) 0.00
Bilateral 7 (5.6) 15 (27.3) 0.00022
Destruction 14 (11.2) 3(5.5) 0.114
Dissemination 8 (6.4) 0 (0.0) NA
Radiological resorbtion 73 (58.4) 42 (76.4) 0.009
Hydrothorax 6 (4.8) 0 (0.0) 0.239
Pulmonary fibrosis 0(0.0) 10 (18.2) NA
Pleural adhesions 15(12.0) 18 (32.7) 0.009
Pleural effusion 6 (4.8) 0(0.0) NA

Note: NA - not applicable. Statistic test - Fisher’s exact test.



Tabelul 3. Caracteristicile tabloului radiologic pentru fiecare tip de
infiltrat pulmonar.

Particularititile radio- Esantion TPIL, Esantion PT, p
logice ale infiltratului n (%) n (%)

Unilateral 118 (94,4) 40 (72,7) 0,00
Bilateral 7 (5,6) 15 (27,3) 0,00022
Destructie 14 (11,2) 3(55) 0,114
Diseminare 8(6,4) 0(0,0) NA
Resorbtie radiologica 73 (58,4) 42 (76,4) 0,009
Hidrotorax 6 (4,8) 0(0,0) 0,239
Fibroza pulmonara 0(0,0) 10 (18,2) NA
Aderente pleurale 15 (12,0) 18 (32,7) 0,009
Pleurezie 6 (4,8) 0(0,0) NA

Notd: NA - neaplicabil. Testul statistic - Fisher exact.

Prin urmare, particularitatile radiologice ce confera speci-
ficitate micobacteriana procesului pulmonar sunt destructiile
pulmonare si diseminarea bronhogend, dar si resorbtia lenta
sub actiunea tratamentului etiotrop. Contrar acestor determi-
ndri, semnele radio-imagistice care caracterizeaza procesele
pulmonare de etiologie nespecificd, cu evolutie trenantd, sunt
localizarea infiltratelor in ambii plamani, resorbtia radiologi-
ca vadita sub actiunea antibioterapiei, vindecarea prin fibroza
pulmonara, aderente pleurale radiologic identificate.

Calculand raportul de verosimilitate (1. engl. likehood ra-
tio, LR), s-a constatat ca o probabilitate mare pentru etiologia
specific micobacteriana a infiltratului pulmonar prezinta fac-
torii de risc: varsta <44 de ani, sexul masculin, statutul eco-
nomic dezavantajat si fumatul activ. Particularitatile clinice cu
probabilitate sporita pentru tuberculoza: inapetenta (semn
de intoxicatie nespecificd), scadderea importanta in greutate
(boalad consumptiva). Caracteristicele radio-imagistice cu pro-
babilitate mare pentru procesul specific cu extindere limitata
sunt: prezenta infiltratelor intr-un singur plaman, aspecte ra-
dio-morfologice care demonstreaza destructia parenchimului
pulmonar si diseminatia bronhogend, dar si complicatiile aso-
ciate.

Rezultatele exacte sunt prezentate in Tabelul 4.

Tabelul 4. Raportul de verosimilitate pentru unii factori de risc
pentru tuberculoza pulmonara infiltrata local.

Factori potentiali de risc LR p
Varsta <44 de ani 42,7 0,00
Sexul masculin 4,1 0,042
Resedinta urbana 2,0 0,152
Economic dezavantajat 24,4 0,00
Fumatul 25,8 0,00
Consumul de alcool 8,3 0,0039
Contactul TB 21,8 0,00
Scaderea In greutate 16,0 0,00
Inapetenta 4,8 0,0021
Localizarea unilaterala 0,0 1,0
Destructii si diseminare 5,5 0,019
Complicatii 37,0 0,00

Utilizand acelasi raport statistic, s-a constatat ca o proba-
bilitate sporita pentru originea nespecifica a proceselor cu

Particularitdati de diferentiere ale infiltratelor pulmonare

Therefore, radiological features that confer mycobacterial
specificity to the lung process are the pulmonary destructions
and bronchogenic dissemination, slow resorption under the
action of etiotropic treatment. Contrary to these determina-
tions, the radiological features that characterized pulmonary
processes of nonspecific etiology, with a slow evolution, are:
location in both lungs, obvious radiological resorption under
antibiotic treatment, healing with pulmonary fibrosis, pleural
adhesions identified via X-ray.

Calculating the likelihood ratio (LR) we determined that
the following risk factors have high probability for specific my-
cobacterial etiology of lung infiltration: age less than 44 years,
male gender; active smoking and poor economic status. Clini-
cal features with high probability for tuberculosis are: lack of
appetite (signs of nonspecific intoxication), significant weight
loss (consumptive disease). Radiological characteristics that
have high probability for specific processes with limited ex-
tension are: presence of infiltrations in one lung, radio-mor-
phological aspects that demonstrate the destruction of lung
parenchyma, bronchogenic dissemination and associated
complications.

Exact results are presented in Table 4.

Table 4. Likelihood ratio for some risk factors for locally infiltrated
pulmonary tuberculosis.

Potential risk factors LR p

Age <44 years 42.7 0.00
Male gender 4.1 0.042
Urban residence 2.0 0.152
Poor economic status 24.4 0.00
Smoking 25.8 0.00
Alcohol abuse 8.3 0.0039
TB contact 21.8 0.00
Weight loss 16.0 0.00
Fatigue 4.8 0.0021
Unilateral localization 0.0 1.0
Destruction and dissemination 5.5 0.019
Complications 37.0 0.00

Table 5. Likelihood ratio for some risk factors for slow evolution

pneumonia.

Potential risk factors LR p
Senior age 42.7 0.0
Comorbid status 10.6 0.001
Fatigue 10.7 0.0107
Sweating 29.9 0.0
Fever 6.3 0.01
Subfebrility 63.5 0.0
Productive cough 41.7 0.0
Mucopurulent expectorations 13.0 0.0003
Chest pain 58.4 0.0
Dyspnea 15.3 0.0
Bilateral localization 10.6 0.001

Using the same statistical ratio, we found that the following

factors have high probability for non-specific origin of proces-



Differentiating peculiarities of pulmonary infiltrates

evolutie trenanta este conferitd de urmatorii factori: vasta
inaintatd, statutul comorbid. Semnele clinice relevante pen-
tru pneumonia cu evolutie trenanta au fost cele de intoxicatie
(astenia marcata, transpiratiile profunde, febra si subfebrili-
tatea), semnele bronhopulmonare (tusea productivd, durerea
toracicd, dispneea) si aspectul radioimagistic de infiltrate pul-
monare multiple, localizate in ambii plamani (Tabelul 5).

Tabelul 5. Raportul de verosimilitate pentru unii factori de risc
pentru pneumonia trenanta.

Factori potentiali de risc LR p
VAasta Tnaintata 42,7 0,0
Statutul comorbid 10,6 0,001
Astenia 10,7 0,0107
Transpiratiile 29,9 0,0
Febra 6,3 0,01
Subfebrilitatea 63,5 0,0
Tusea productiva 41,7 0,0
Expectoratiile mucopurulente 13,0 0,0003
Durerea toracica 58,4 0,0
Dispneea 15,3 0,0
Localizarea bilaterald 10,6 0,001
Discutii

Tuberculoza pulmonara evolueaza insidios, frecvent
asimptomatic, rareori acut, pe un fundal de imunodepresie
severa. Tergiversarea depistarii si diagnosticul cazului nou de
tuberculoza infiltrativa cu extindere limitata este conditionata
de absenta criteriilor de diagnostic diferential cu procese-
le infiltrative de etiologie nespecificd, lent responsive la tra-
tamentul antibioterapic cu spectru larg [2]. Studiul nostru a
evidentiat ca anumite particularitati, precum statutul econo-
mic precar, deprinderile nocive, contactul tuberculos, tabloul
clinic al consumptiei generale a macroorganismului (casexia,
pierderea importana in greutate, anorexia), particularitatile
infiltratului tuberculos, cu destructie parenchimatoasa si di-
seminare bronhogenad, confera probabilitate sporita pentru
etiologia tuberculoasa [1, 3].

Evolutia trenanta a pneumoniei, definita prin mentinerea
infiltratului pulmonar mai mult de 4 saptamani, cu cel putin
10 zile de antibioticoterapie, a fost caracterizata clinic prin
persistenta semnelor de gravitate a sindromului de intoxicatie
si bronhopulmonar [4]. Aspectul radio-imagistic de infiltratie
pneumonicd, adesea localizat Tn ambii plamini, cu sechele
post-inflamatorii pulmonare (fibroza pulmonara si aderente
pleurale) si involutie rediologica sub tratamentul etiotrop,
este mai caracteristic pentru pneumonia trenanta [4, 5].

In consecint3, reiteram ci evaluarea minutioasi a semne-
lor clinice obiective, colectarea amanuntita a anamnezei, cu
identificarea factorilor de risc, efectuarea oportund, cu regu-
laritate, a examenului imagistic, precum si recunoasterea cri-
teriilor de diagnostic diferential intre tuberculoza pulmona-
ra infiltartiva cu extindere limita si pneumonia trenantd, vor
conduce la depistarea precoce a procesului specific limitat, va
optimiza rezultatul terapeutic si va Intrerupe lantul transmi-
terii infectioase.
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ses with slow evolution: senior age, comorbid status. Clinical
signs relevant to pneumonia with slow evolution were signs
of intoxication (marked asthenia, profuse sweating, fever and
subfebrility), bronchopulmonary signs (productive cough,
chest pain, and dyspnea) and radio-imagistic aspect of mul-
tiple pulmonary infiltrates localized in both lungs (Table 5).

Discussion

Pulmonary tuberculosis develops insidiously, frequently
asymptomatic, rarely acute, with background of severe im-
munosuppression. Delaying detection and diagnostication of
new cases of infiltrative tuberculosis with limited extension
is conditioned by the absence of differential diagnosis criteria
of TB with chronic non-specific infiltrative processes slowly
responsive to broad spectrum antibiotic treatment [2]. Our
study showed that certain features like: poor economic status,
harmful habits, tuberculous contact, clinical picture of ove-
rall increased consumption of the macro-organism (cachexia,
important weight loss, anorexia), peculiarities of tuberculous
infiltrate (parenchymal destruction and bronchogenic disse-
mination) suggest the etiologic probability for tuberculous
etiology [1, 3].

Slow evolution of pneumonia defined by the persistence of
the pulmonary infiltrate more than four weeks, with at least
10 days of antibiotic therapy, was clinically characterized by
persistent severity signs of intoxication and of bronchopulmo-
nary syndrome [4]. Radio-imagistic aspect of pneumonic in-
filtration, often localized in both lungs, with lung post-inflam-
matory sequelae (pulmonary fibrosis and pleural adhesion)
and radiologic involution under etiotropic treatment is also
characteristic for slow resolving pneumonia [4, 5].

Therefore, we reiterate the statement that, the thorou-
gh evaluation of objective clinical signs, complains, detailed
anamnesis collection with specifying risk factors, imagistic
test been done regularly, recognizing criteria for differential
diagnosis between limited extended infiltrative pulmonary tu-
berculosis and slow resolving pneumonia will lead to an early
detection of specific limited process, will optimize the treat-
ment outcome and will interrupt the chain of transmission.

Conclusions

1) Infiltrative pulmonary tuberculosis with limited extensi-
on, affects mainly males at young age, with poor economic sta-
tus, with urban residency and harmful habits (alcohol abuse
and smoking) and tuberculous contact. Pneumonia with slow
evolution mainly affects the elderly and comorbid patients.

2) Predictive clinical aspects of tuberculosis are: weight
loss, lack of appetite, but the radiological ones are parenchy-
mal destructions and bronchogenic dissemination encumbe-
red by associated complications, with slowly evolving under
the action of etiotropic treatment.

3) The clinical characteristic image for slow evolution
pneumonia is characterized by: fever, subfertility, profuse
sweating, productive cough, mucopurulent expectorations,
dyspnea; radiological picture - localized infiltration in both
lungs and obvious resorption under the action of etiotropic
treatment.



Concluzii

1) Tuberculoza pulmonara infiltrativa cu extindere limitata
afecteazd, preponderent, persoanele de sex masculin si varsta
tanara, cu statut economic precar si resedinta urbana, cu de-
prinderi nocive (consum de alcool, fumat) si contact tubercu-
los. Pneumonia cu evolutie trenanta afecteaza, preponderent,
pacientii varstnici si comorbizi.

2) Aspecte clinice predictive pentru tuberculoza sunt:
scdderea 1n greutate, inapetenta; cele radiologice sunt:
destructiile parenchimatoase si diseminarea bronhogens, gre-
vate de complicatii asociate, lent evolutive, sub actiunea trata-
mentului etiotrop.

3) Tabloul clinic caracteristic pentru evolutia trenanta a
pneumoniei sunt: febra, subfebrilitatea, transpiratiile profun-
de, tusea productivd, expectoratiile mucopurulente, dispne-
ea, iar radiologic - infiltratele localizate Tn ambii plamani si
resorbtia marcata sub actiunea tratamentului etiotrop.

4) Sensibilitatea redusa a metodelor microbiologice impun
mentinerea vigilentei clinico-epidemiologice a pacientilor
cu infiltrate pumonare cu evolutie trenanta, tinand cont de
situatia epidemiologica tensionata a tuberculozei in Republica
Moldova.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

La ora actualg, In terapia parodontala nu exista niciun algo-
ritm terapeutic de aplicare a ozonului medical 1n tratamentul
complex al parodontitei marginale cronice (PMC). Reducerea
stresului oxidativ joaca un rol critic in tratamentul complex al
bolii parodontale. Rezultatele obtinute in urma aplicarii sis-
temice a ozonului medical la pacientii cu PMC, ar putea servi
drept temei pentru o noud metoda de tratament a bolii paro-
dontale, ceea ce este de o importantd majora.

Ipoteza de cercetare

Nivelul seric crescut al markerului superoxid dismutaza
(SOD) ar putea fi asociat cu parodontita marginald cronic3,
forma grava, iar aplicarea sistemica a ozonului medical ar pu-
tea echilibra statutul antioxidant.

Noutatea adusa literaturii stiintifice din domeniu

Pentru prima datd, a fost efectuata analiza in dinamica a
nivelului seric al markerului SOD la pacientii cu PMC, forma
grava si demonstratd eficienta modularii statutului antioxi-
dant cu ozon medical, aplicat sistemic, argumentata in baza
investigatiilor paraclinice de laborator.

Rezumat

Introducere. Boala parodontalad continud sa reprezinte o
problema majora de sanatate. Cercetdrile recente au scos in
evidenta si rolul factorilor de risc, cum ar fi: formarea radi-
calilor liberi (RL), care provin din mediul interior si din me-
diul exterior. Superoxid dismutaza (SOD) este o metaloenzima
antioxidantd, implicata in sistemul de aparare Impotriva ROS.
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What is not known yet, about the topic

Currently, there is no therapeutic scheme for the use of
medical ozone in periodontal therapy for the complex treat-
ment of chronic marginal periodontitis (CMP). The reduction
of oxidative stress plays a critical role in the complex treat-
ment of periodontal disease. The obtained results after sys-
temic administration of medical ozone in patients with CMP,
may serve as grounds for a new method of treatment of peri-
odontal disease, which is of great importance.

Research hypothesis

The high level of serum of the superoxide dismutase mar-
ker (SOD) may be associated with the severe form of chronic
marginal periodontitis and the systemic administration of
the medical ozone may balance the antioxidant status.

Article’s added novelty on the scientific topic

For this first time a dynamic analysis of the SOD marker in
patients with severe CMP was performed, and the efficiency
of modulation of antioxidant status, with systemic adminis-
tration of medical ozone, was proved and supported by labo-
ratory tests.

Abstract

Introduction. Periodontal disease continues to be a major
health problem. Recent research has also shown the important
role of risk factors, such as the formation of free radicals (FR),
which can be endogenous and exogenous. The superoxide dis-
mutase (SOD) is an antioxidant metalloenzyme involved in the
defense system against reactive oxygen spices (ROS). Together



Prezenta atat in interiorul cat si in afara membranelor celu-
lare, SOD, impreuna cu glutation peroxidaza si catalaza, fac
parte din sistemul primar intern de aparare anti-oxidanta al
organismului si joaca un rol critic in reducerea stresului oxi-
dativ, implicat in dezvoltarea unei game largi de afectiuni de-
generative, ce pun viata in pericol. in acest context, actiunea
antioxidanta a ozonului medical meritd luatd in consideratie.
Actualitatea aplicarii ozonului medical in cazul proceselor
degenerative in regiunea oro-maxilo-faciala este determinata
de dereglarea statusului antioxidant, implicat in dezvoltarea
PMC. Astfel, aspectele utilizarii ozonului medical la pacientii
cu PMC necesita o studiere mai aprofundata.

Material si metode. Pentru acest studiu, au fost selectati
96 de pacienti, femei si barbati, cu varsta cuprinsa intre 41 si
73 de ani, cu diagnosticul de PMC forma grava. Pacientii au
fost divizati in doua loturi - lotul de control (52 de pacienti),
caruia i-a fost administrat un tratament parodontal clasic, ne-
chirurgical (scalarea si planarea radiculara, SRP) si lotul de
studiu (44 de pacienti), caruia i-a fost administrat un trata-
ment parodontal clasic, nechirurgical, complementat cu ozon
medical, aplicat sistemic in forma de autohemoterapie majora
(AHTM). Evaluarea nivelului seric al markerului stresului oxi-
dativ SOD, s-a realizat pe baza analizei sangvine, prin metoda
fotometrica (enzimatica). Examinarea pacientilor s-a efectuat
in dinamica: pana la tratament, dupa tratament si la intervale
de 1, 3 si 6 luni de la tratament.

Rezultate. Numarul pacientilor cu nivelul seric al marke-
rului SOD in norm4, a crescut de la 11% la 84% (p<0,001) ime-
diat dupa tratament sila 95 % (p<0,001) - 1a 1 lund dupa tra-
tament, ajungand la 100% (p<0,001) la 3 luni dupa tratament
si mentinandu-se In norma la 6 luni dupa tratament.

Concluzii. Modularea nivelului seric al superoxid dismuta-
zei a redus stresul oxidativ, implicat in patogeneza parodonti-
tei marginale cronice, forma grava, si a condus la echilibrarea
homeostaziei redox.

Cuvinte cheie: parodontita marginala cronica (PMC), spe-
cii reactive de oxigen (ROS), ozon medical, superoxid dismu-
taza (SOD).

Introducere

Parodontita marginala continud sa reprezinte o problema
majora de sanatate, fiind una din cele mai raspandite si frec-
vente boli ale corpului uman. in patogeneza bolii parodontale,
rolul determinant ii revine factorului microbian si raspunsului
imuno-inflamator al organismului.

Prezenta bacteriilor parodontopatogene a fost demons-
trata in numeroase studii [1, 2]. Susceptibilitatea gazdei in
declansarea bolii parodontale este o conditie obligatorie [3].
Raspunsul imuno-inflamator al organismului la agresiunea
bacteriana este declansat printr-un mecanism specific, care
este influentat de predispozitia genetica a fiecarui individ in
parte [4].

Cercetarile recente au scos in evidenta si rolul factorilor de
risc, cum ar fi: formarea radicalilor liberi (RL) [5, 6, 9], care
provin din mediul interior (fagocitoza, catabolism incomplet,
producere de energie etc.) si din mediul exterior (stresul [7,

Efectul ozonului asupra superoxid dismutazei in parodontite

with glutathione peroxidase, ROS is part of the primary anti-
oxidant system of defense of the body, which can be found in-
side and outside the cells’ membranes and has a critical role in
the reduction of oxidative stress that causes the development
of a wide range of degenerative diseases, which endanger life.
in this context, it is important to consider the antioxidative ac-
tion of medical ozone. The relevance of using medical ozone in
degenerative processes of the oral maxillofacial region is de-
termined by the disruption of the anti-oxidative status, which
is involved in the development of CMP. Thus, the use of medi-
cal ozone 1n patients with CMP requires further and thorough
research.

Material and methods. For this study, 96 patients, men
and women, aged 41-73, diagnosed with severe CMP were se-
lected. The patients were divided into two lots - the control
lot of 52 patients, which received a classical non-surgical peri-
odontal treatment (scaling and root planing treatment (SRP);
and the research lot of 44 patients, which received the same
treatment complimented with medical ozone in the form of
major autohaemotherapy (MAHT). Based on blood analysis,
the photometric method was used, in order to evaluate serum
level of the oxidative stress marker SOD. The examination of
patients was carried out by observing the dynamics of the re-
sults before the treatment, after the treatment and at 1, 3, and
6 months after the treatment.

Results. The number of patients having a normal serum
level of the SOD marker, increased from 11% to 84% (p<0.001)
immediately after the treatment, and up to 95% (p<0.001) in
1 month after the treatment, attaining the maximum of 100%
(p<0.001) in 3 months, and still keeping in the same condition
in 6 months after the treatment.

Conclusions. Modulation of the serum level of the super-
oxide dismutase has reduced oxidative stress, involved in the
pathogenesis of the severe chronic marginal periodontitis and
led to the balance of the redox homeostasis.

Key words: chronic marginal periodontitis (CMP), reactive
species of oxygen (ROS), medical ozone, superoxide dismutase
(SOD).

Introduction

Marginal periodontitis continues to remain a major heal-
th problem and it is considered the most widespread and
frequent disease of the human body. The microbial factor and
the body immune / inflammatory response has a major role in
the pathogenesis of periodontal disease.

The presence of the periodontal pathogens bacteria has
been proved in numerous studies [1, 2]. The host’s predisposi-
tion for the development of the periodontal disease must be a
mandatory condition [3]. The immune-inflammatory respon-
se of the body to the bacteria aggressiveness is triggered by a
specific mechanism, which is influenced by the genetic predis-
position of each individual [4].

Recent research has shown the role of risk factors such as
the formation of free radicals (FR) [5, 6, 9], which come from
the internal environment (phagocytosis, incomplete catabo-
lism, production of energy, etc.) and from the external envi-
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8], tabagismul, alcoolismul, aerul poluat, alimentele procesate,
unele tipuri de medicamente etc.)

Radicalii liberi (RL) sunt atomi sau molecule ce contin in
structura lor unul sau mai multi electron liberi, ceea ce le de-
terminad instabilitatea. RL Tncearca incontinuu sa devina sta-
bili, obtinand starea de echilibru prin cuplarea cu alte grupari
electrofile ale altor participanti la reactii, transformandu-i,
astfel, in alti RL [9]. Avand o activitate crescuta, RL distrug
aparatul genetic al celulelor, impiedica functionarea cores-
punzatoare a ADN-ului, atacd structura membranelor celulare,
blocheaza enzimele si perturba functiile fiziologice [9]. Toate
acestea conducand, in final, la dezvoltarea a numeroase boli
degenerative, inclusiv, ateroscleroza, accident vascular cere-
bral, infarct miocardic, afectiuni inflamatorii acute si cronice,
diverse tulburari neurodegenerative, imbatranire prematura
[11]. Datorita prezentei oxigenului in atmosfera si aproape in
toate substantele care compun organismul, interactiunea RL
cu oxigenul este inevitabild, credndu-se, astfel, specii reactive
de oxigen (ROS).

Superoxid dismutaza (SOD) este o metaloenzima antio-
xidantd, implicata in sistemul de aparare impotriva speciilor
reactive de oxigen (ROS). Ea converteste radicalii superoxid in
H,0 si in H,0,, care, apoi, este catalizat 1n 0, si H,0 de GSH-Px
si catalaza [12]. Este un proces cu mai multe etape, care ne-
cesitd un numar de cofactori metalici (“trace metal” - cupru,
zinc, mangan si fier). SOD se produce in organismul uman, dar
scade odatd cu Tnaintarea in varsta. Acest antioxidant enzima-
tic, pana nu demult, nu putea fi suplimentat oral, deoarece mo-
lecula proteicd a SOD este rapid dezactivata de mediul acid si
de enzimele continute in tractul digestiv [13, 14].

Se cunosc mai multe clase de SOD:

m intracelulara

o forma citosolic3, cupru-zinc SOD (Cu-Zn SOD/SOD1);
neutralizeaza RL produsi in urma activitatii metaboli-
ce din citoplasma;

o forma mitocondriala, mangan SOD (Mn SOD/SOD2);
neutralizeaza RL produsi in mitocondrii in urma crea-
rii energiei celulare.

m extracelulard, Cu-Zn SOD (EC SOD/SOD3).

Prezenta atat in interiorul, cit si in afara membranelor
celulare, SOD este unul dintre sistemele primare interne de
apdrare anti-oxidanta a organismului si joaca un rol critic In
reducerea stresului oxidativ, implicat in dezvoltarea diferitor
boli ce pun viata in pericol. Desi beneficiile SOD merg dincolo
de simpla neutralizare a anionilor superoxid, amenintarea de
expunere la superoxid nu ar trebui sa fie subestimata [11].

Studiile au aratat ca SOD poseda un rol critic in reducerea
inflamatiei interne si in diminuarea durerii inflamatorii. De
exempluy, studiile efectuate la Universitatea din Pittsburg au
demonstrat ca supraproductia de ROS este asociata cu dezvol-
tarea unor conditii, implicate intr-o gama larga de afectiuni,
de la boli cardiovasculare, la tulburari neurologice si patolo-
gii pulmonare. Conform acestor studii, SOD este un candidat
ideal pentru prevenirea daunelor celulare si tisulare initiate
de ROS, cum ar fi superoxidul [15]. Un alt studiu a remarcat
ca durerea cronica, asociata cu inflamatia, scade atunci cand
superoxidul este neutralizat [16]. Artrita este o alta conditie
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ronment (stress [7, 8], smoking, alcohol, polluted air, proces-
sed food, some types of medication, etc.).

Free radicals (FR) are atoms or molecules that have in their
structure one or several free electrons, which determine their
instability. FR are constantly trying to become stable and thus
are obtaining the balance status through pairing with other
electrophile groups participating at the reaction and transfor-
ming them into other FR [9]. Due to their high activity the FR
destroy the genetic source of the cells, impeding the appropri-
ate functioning of the DNA and attack the structure of the cells
membranes, blocking the enzymes and disrupting the physi-
ological functions [9], which finally lead, to the development
of numerous degenerative diseases, including atherosclerosis,
stroke, heart attack, acute and chronic inflammatory diseases,
various neurodegenerative disorders, as well as premature
aging [11]. Due to the presence of oxygen in the atmosphere
and 1n almost all the particles of the body the interaction of FR
with the oxygen is inevitable, thus the emergence of reactive
oxygen species (ROS).

Superoxide dismutase (SOD) is an antioxidative metalloen-
zyme, which participates in the defense system against the re-
active oxygen species (ROS). It transforms the superoxide ra-
dicals into H,0 and H,0,, which consequently is catalyzed into
0, and H,0 by the GSH-Px and the catalase [12]. This is a mul-
ti-stage process, which requires a number of metal co-factors
(“trace-metal” - copper, zinc, manganese and iron). It should
be pointed out that the SOD produced by the body decreases
during the aging process. Until recently, it was impossible to
orally supplement this antioxidant enzyme because the SOD
protein molecule was rapidly deactivated by the extremely
acid environment and enzymes located in the digestive tract
[13,14].

Several types of SODs have been identified:

m intracellular

o the cytosolic form, copper-zinc SOD (Co-Zn SOD/
SOD1), neutralizes the FR, which are produced following
the metabolic activities within the cytoplasm;

o mitochondrial form, manganese SOD (Mn SOD/SOD2),
neutralizes the FR, which are produced in the mito-
chondria following the creation of the cell energy.

m cxtracellular, Co-Zn SOD (EC SOD/SOD3).

The SOD is located inside and outside the cell membrane
and it is one of the primary internal anti-oxidant defense sys-
tem of the body, and plays an important role in the reduction of
the oxidative stress, which causes the development of various
life threatening diseases. The benefits of SOD go beyond a sim-
ple neutralization of superoxide anions, although the danger
of exposure to superoxide should not be underestimated [11].

Research has shown that the SOD has a critical role in the
reduction of internal inflammation and in the reduction of pain
caused by this inflammation. For example, studies performed
at the University of Pittsburg have shown that over produc-
tion of ROS is associated with the development of certain con-
ditions ranging from heart disease, to neurological disorders
and pulmonary disease. According to these studies, SOD is a
perfect candidate for preventing the cells’ and tissue’ damages
caused by the ROS, such as the superoxide [15]. Another study
highlighted that chronic pain caused by inflammation decreas-



in care este implicat superoxidul. Cercetatorii coreeni au de-
monstrat ca SOD si GSH-Px sunt semnificativ mai putin active
la pacientii cu poliartrita reumatoida, decat la grupul normal,
de control. De asemenea, aportul alimentar de antioxidanti a
fost mai redus in grupul pacientilor cu artritd, decat in gru-
pul de control [17]. Superoxidul, de asemenea, face ravagii
prin reactia lui cu oxidul nitric (NO), formand peroxinitritul, o
alta molecula extrem de reactiva, care, ulterior, induce daune
celulare si tisulare. Peroxinitritul este implicat in mai multe
boli, inclusiv accidentul vascular cerebral, boala Alzheimer si
ateroscleroza [18]. SOD s-a dovedit a fi foarte eficienta in tra-
tamentul inflamatiei colonice din colita indusa experimental
la soareci [19]. Tratamentul cu SOD scade ROS generate de
stresul oxidativ si, astfel, inhiba activarea celulelor endotelia-
le si interactiunea leucocite-celule endoteliale [12]. Recent, o
echipa de cercetare, a subliniat faptul ca un nivel scazut al SOD
si al statutului total antioxidant poate juca un rol mult mai im-
portant decat cresterea izolata al nivelului total de colesterol
sau de trigliceride in dezvoltarea aterosclerozei [20]. Prin ur-
mare, antioxidantii primari, cum ar fi SOD, sunt prima si cea
mai importanta linie de aparare impotriva RL derivati din oxi-
gen, cu potential distructiv [21]. Astfel, metodele de modulare
a nivelului acestor antioxidanti pot deveni terapii importante
pentru tratamentul bolilor degenerative, dintre care face parte
si PMC.

in acest context, actiunea antioxidanta a ozonului medical
meritd luatd In consideratie.

In conditii normale de temperaturd si presiune atmosfe-
rica, datorita instabilitatii si solubilitatii ridicate, ozonul se
dizolva instantaneu in apa si lichidele biologice, in fluidele
extracelulare, in stratul subtire de apa, care acopera pielea si
cel al mucoasei tractului respirator, intestinal, vaginal etc. Fi-
ind un oxidant puternic, reactioneaza imediat cu un numar de
molecule prezente in fluidele biologice: antioxidanti, proteine,
carbohidrati si, in special, cu acizii grasi polinesaturati (PU-
FAs), de aceea, nu mai ramane in forma gazoasa [22].

Reactia ozonului cu atat de multe molecule implica cateva
procese fundamentale, care se deruleaza simultan:

m pe de o parte, ozonul este consumat, inevitabil, in timpul

oxidarii acizilor ascorbic si uric, gruparilor sulfhidrice
(SH) al glutationului redus (GSH), proteinelor si glico-
proteinelor prezente in apa plasmei [23]. Reactia este
importantd, pentru ca genereaza ROS, care, la randul lor,
declanseaza un lant de reactii biochimice in sange. ROS
sunt neutralizate in primele 30-60 de secunde de siste-
mul antioxidant (SA).

m pe de alta parte, are loc reactia de peroxidare a lipidelor
[24]. In mediul hidrofil al plasmei, un mol al unei olefine
nesaturate (acidul arahidonic, transportat de albuming,
ori prezenta in plasma a trigliceridelor si chilomicroni-
lor) si un mol de ozon, duc la formarea a doi moli de al-
dehide si a unui mol de peroxid de hidrogen (H,0,) [25]:
0, + antioxidanti = ROS;

0, + acid arahidonic (sau trigliceride si chilomicroni) =
HZO2 + LOPs;

Aceste reactii, finalizate in cateva secunde, consuma doza

administratd de ozon si genereaza peroxid de hidrogen, care
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es when the superoxide is neutralized [16]. The superoxide is
the cause of another disease called arthritis. Korean research-
ers have demonstrated that the SOD and the GSH-Px are sig-
nificantly less active in patients with rheumatoid polyarthritis
than for the average control group. Additionally, the dietary in-
take of antioxidants was lower for patients with arthritis than
that of the control group [17]. The superoxide causes serious
damage by reacting with the nitric oxide (NO) and forming
peroxynitrite, which is another extremely reactive molecule
which subsequently damages the cells and tissues. Peroxyni-
trite causes various diseases, including stroke, Alzheimer’s
disease and arteriosclerosis [18]. SOD has been demonstrated
to be very efficient during the treatment of colon inflamma-
tion in experimentally induced colitis Tn mice [19]. The ROS,
which are generated by oxidative stress, is decreased during
the treatment with SOD and thus it inhibits the activity of en-
dothelial cells and the leukocytes-endothelial cells interaction.
Recently, a team of researchers underlined the fact that a low
level of SOD and of the total antioxidant status can have a more
important role than the separated gradual increasing of cho-
lesterol level or of triglycerides during the development of the
arteriosclerosis disease [20]. Consequently, the first antioxi-
dants, such as SOD, are the most important factors for the de-
fense against the oxygen derived FR, which have a destructive
potential [21]. Thus, new methods of modulation of the level
of these anti-oxidants may become important new therapies
in the treatment of degenerative diseases, including CMP.

In this framework, the anti-oxidant action of medical ozone
deserves to be taken into consideration.

Under normal temperature and atmospheric pressure, due
to its instability and high solubility, ozone dissolves instantly
in water, as well as in biological fluids, in extra cells fluids, or
in the thin layer of water, which covers the skin, and the layer
that covers the mucosa of the respiratory, intestinal and vagi-
nal tract etc. Because it is a powerful anti-oxidant it reacts in-
stantly with a number of the molecules that exist in the biolo-
gical fluids: antioxidants, proteins, carbohydrates and mainly,
with the polyunsaturated fatty acids (PUFAs) and it no longer
remains in a gas form [22].

The ozone’s reaction with so many molecules causes seve-
ral main simultaneous processes:

m the ozone is inevitably consumed during the oxidation
of the ascorbic and uric acids, sulthydryl groups (SH) of
reduced glutathione (GSH), proteins and the glycopro-
teins present in the water of plasma [23], an important
reaction that generates ROS, which 1n its turn triggers, a
chain of biochemical reactions in the blood. ROS is ne-
utralized 1n the first 30-60 seconds by the anti-oxidant
system (AS).

m on the other hand, lipid peroxidation reaction takes place
[24]. One moll of an unsaturated olefin (the arachidonic
acid transported by the albumin or the presence of the
triglycerides and the chylomicrons in plasma) and one
moll of ozone lead to the formation of two molls of al-
dehydes and one moll of hydrogen peroxide (H,0,) [25]:
0, + antioxidants = ROS
0, + arachidonic acid (or triglycerides and chy-

lomicrons) = H,0, + LOPs;



The effect of ozone on superoxide dismutase in periodontitis

este un oxidant, dar nu o molecula radical (de obicei, inclus
injust In familia ROS), si o varietate de aldehide, cunoscute sub
numele de produsi de oxidare lipidica (LOPs).

Imediat ce ozonul se dizolva in apa plasmatica si reactio-
neaza cu acizii grasi polinesaturati (PUFAs), concentratia de
H,0, incepe sa creasca, dar, la fel de rapid, scade, deoarece
aceasta moleculd neionizata patrunde 1n eritrocite, leucocite
si trombocite, activeaza mai multe procese biochimice si, si-
multan, este redusa la apd, datorita enzimelor intracelulare
antioxidante: glutation-peroxidaza (GSH-Px), catalaza si GSH.
Acest moment important corespunde unui stres oxidativ acut
si tranzitoriu controlat, necesar pentru activarea biologica,
fara vreo toxicitate, dar cu conditia ca doza de ozon este com-
patibilad cu capacitatea antioxidantd a sangelui [26].

In timp ce ROS sunt responsabile pentru efectele biologice
imediate, LOPs sunt importanti prin efectorii tardivi, care pot
ajunge la orice organ, in special, la maduva osoasd, unde, dupa
legarea de receptori In concentratii submicromolare, determi-
nd adaptarea la stresul oxidativ acut repetat - o particularitate
tipica a autohemoterapiei cu ozon [27].

Avand o prezentd tranzitorie in citoplasmd, H,0, (geng-
rat de ozon) actioneaza ca un mesager chimic al ozonului. In
prezent, H,0, este recunoscuta drept o moleculd intracelu-
lara de semnalizare, capabila sa activeze tirozin-kinaza, care
fosforileaza factorul de transcriere nucleara kB (NF-kB), ceea
ce permite sinteza diferitor proteine [28, 29]. Practic, H,0,
functioneaza prin oxidarea cisteinei [30], care, la randul ei,
actioneaza asupra celulelor mononucleare din sange [31, 32],
a trombocitelor [33], a celulelor endoteliale [34] si a eritro-
citelor [35, 25]. Odatd patrunse In celuld, moleculele de H,0,
sunt aproape imediat reduse la ap3, iar lipoperoxizii - la hi-
droperoxizi.

Hidroperoxizii sau ,peroxizii de ozon”, termen propus de
mai multi autori [25, 36], isi asuma rolul de metaboliti de
ozon fiziologic activi. Datorita reactiei selective a ozonului
cu legaturile duble C=C ale acizilor grasi esentiali, ozonoliza
clasicg, descrisa de Criegée, este reactia dominanta in conditii
fiziologice, cu valori ale pH-ului <7,4. Ozonoliza dureaza doar
fractiuni de secundd, formand, in mare parte, lanturi scurte de
hidroxi-hidroperoxizi intr-un mediu apos (peroxizi de ozon),
care sunt, in mod evident, responsabili pentru efectul farma-
cologic in tratamentul sistemic cu ozon medical [36].

Peroxizii de ozon sunt compusi reactivi de oxigen, asociati
membranelor, ce actioneaza ca mesageri secunzi prin in-
termediul reziduurilor de cisteind si/sau prin reducere prin
glutation (GSH). Mecanismul dat este mai putin agresiv decat
cel al radicalilor superoxid 0-0" si H,0,, si preia reglarea anti-
oxidanta fara SOD si catalazd, care, in schimb, sunt implicate
in stresul oxidativ dezvoltat in conditii patologice relevante.
Hidroxi-hidroperoxidul cu lant scurt, cu tendintd scazuta la
reactii radicale, ar putea initia reglarea mecanismelor pro-
tective de antioxidare 1n calitate de semnal redox (de ex., prin
intermediul factorului nuclear Nrf2, in stres, sau prin interme-
diul factorului nuclear NF-kB 1n procese inflamatorii) [36].

intr-un tratament indelungat, activitatea LOPs va culmina
cu reglarea enzimelor antioxidante, cu aparitia proteinelor de
stres oxidativ (OSP) - hemoxigenaza 1 - un marker tipic si,
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These reactions completed 1n a few seconds use the total
amount of ozone, and generate peroxide of hydrogen that is
an oxidant, but not a radical molecule (usually included in the
ROS group) and a wide range of aldehydes, known as lipid oxi-
dation products (LOPs).

Immediately after the ozone dissolves in the water of plas-
ma and reacts with the polyunsaturated fatty acids (PUFAs),
the concentration of H,0, begins to increase, but it immedi-
ately decreases as unionized molecule penetrates quickly in
erythrocytes, leucocytes and thrombocytes, activates several
biochemical processes and is simultaneously subjected to
water reduction, because of the antioxidant glutathione-per-
oxidase intra cells enzymes (GSH-Px), the catalase and GSH.
This crucial moment corresponds to a transitional, controlled
and acute oxidative stress, which is necessary for biological
activation, without any toxicity, provided that the ozone dose
is compatible with the antioxidant capacity of the blood [26].

While the ROS are responsible for immediate biological ef-
fects, the LOPs are important for late effects, which can affect
any organ, especially bone marrow, where, after the connection
of receptors in submicromolar concentrations, determine the
adaptation to the repeated acute oxidative stress, which is a typ-
ical characteristic of major autohemotherapy with ozone [27].

Having a temporary presence in the cytoplasm, the H,0,
(generated by ozone) has a role of a chemical messenger of
ozone. Currently the H,0, is widely recognized as a signaling
intra cell molecule, which is able to activate the tyrosine-ki-
nase that phosphorylates the kB nuclear transcription factor
(NF-kN), which allows the synthesis of a different number of
proteins [28, 29]. Generally, H,0, functions through the oxida-
tion of the cysteine [30], which in turn has an influence over
the mononuclear cells that are located in the blood [31, 32],
the thrombocytes [33], and the endothelial cells [34] and of
the erythrocytes [25, 35]. Once entering the cells, H,0, mole-
cules are almost instantly reduced to water and lipoperoxides
to hydroperoxides.

The hydroperoxides or the so-called “ozone peroxides”, a
term proposed by various authors [25, 36], have the role of
physiological active ozone metabolites. Due to the selective
reaction of ozone with the C=C double bonds of the essential
fatty acids, the classic ozonolysis, described by Criegée, is the
main reaction within the physiological condition where the
pH level is <7.4. The ozonolysis lasts only fractions of seconds,
by developing mainly short chains of hydroxi-hydroperoxides
in a watery environment (ozone peroxides), which are clearly
responsible for the pharmaceutical effect during the systemic
treatment with medical ozone [36].

The ozone peroxides are oxygen reactive compounds as-
sociated to cell membranes, which act as second messengers,
through cysteine residues and/or reduction through gluta-
thione (GSH), in a less aggressive way than the superoxide
radicals 0-O and H,0, and take over regulation of the anti-
oxidants, without requiring the SOD and the catalase, as in the
oxidative stress, developed as a result of certain relevant path-
ological conditions. The short chain hydroxi-hydroperoxide
with decreased tendency to radical reaction could initiate the
regulation of antioxidative protection mechanism, in a form of



probabil, cu eliberarea de celule stem. Raspunsul terapeutic,
obtinut dupa acest stres oxidativ repetat, sugereazd un efect de
preconditionare, capabil, eventual, sa reechilibreze sistemul de
oxido-reducere tisular, modificat de factorii patogeni [25].

Actualitatea aplicarii ozonului medical in cazul proceselor
degenerative in regiunea oro-maxilo-faciala este determinata
de dereglarea statutului antioxidant, implicat in dezvoltarea
parodontitei marginale cronice. Astfel, aspectele utilizarii ozo-
nului medical la pacientii cu parodontite marginale cronice
necesita o studiere mai aprofundata.

Scopul studiului

Evaluarea actiunii ozonului medical, administrat sistemic,
asupra nivelului seric al markerului stresului oxidativ supe-
roxid dismutaza (SOD), la pacientii cu parodontita marginala
cronicd (PMC), forma grava.

Material si metode

Pentru a indeplini scopul propus in acest studiu, au fost
selectati 96 de pacienti de ambele sexe, cu varsta cuprinsa in-
tre 41 si 73 de ani, diagnosticati cu PMC, forma grava. Pacientii
au fost divizati In doua loturi: cel de control (n=52), caruia i-a
fost administrat un tratament parodontal clasic, nechirurgical
(scalarea si planarea radiculard, SRP) si lotul de studiu (n=44),
caruia i-a fost administrat un tratament parodontal clasic, ne-
chirurgical, complementat cu ozon medical, aplicat sistemic,
sub forma de autohemoterapie majora (AHTM).

Toate metodele de tratament cu ozon medical au fost efec-
tuate conform protocoalelor de lucru, elaborate de Societatile
de Ozonoterapie si care au fost incluse in soft-ul generatorului
de ozon medical, fapt care exclude posibilitatea unor erori de
dozare a ozonului [10].

Generatoarele de ozon medical, precum si toate consuma-
bilele (de unica folosinta), au fost conforme cu directiva Uniu-
nii Europene MDD 93/42, referitoare la echipamentele medi-
cale [36].

in acest studiu, generarea ozonului medical s-a efectuat cu
aparatul universal medical Medozon Compact (Herrmann Ap-
paratebau Gmbh, Eslsenfeld, Germania).

Toti pacientii din lotul de studiu au urmat un curs de 6
sedinte de AHTM, o data la trei zile. Avand in vedere ca majori-
tatea pacientilor prezentau un anumit grad de dezechilibru al
statutului antioxidant, concentratia initiala prescrisa de ozon
medical a fost de 25 mg/mL (0,-0,), urmata de o crestere trep-
tatd, cu 5 mg/mL (0,-0,), la fiecare sedintd ulterioard, pana la
o concentratie de 35 mg/mL (0,-0,).

Administrare sistemicd a ozonului medical prin metoda AHTM

Pacientul a fost pozitionat comod, culcat pe spate pe cana-
peaua medicald. A fost prelevat din vena cubitald 50-150 mL
de sange si introdus intr-o sticla vidata sterild, ce continea o
solutie de 3,13% de citrat de sodiu (anticoagulant) si o can-
titate egala de ozon medical de o anumita concentratie, dupa
care sangele era reperfuzat pacientului. Durata totala a proce-
durii a fost de 20-30 min.

Examenul de laborator

Evaluarea nivelului seric al SOD s-a realizat fotometric
(enzimatica). Sdngele venos s-a recoltat a jeun, in recipient de
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a redox signal (e.g., though the stress nuclear factor Nrf2 and
the inflammatory processes nuclear factor NFkB) [36].

During a prolonged treatment, the LOPs activity will cul-
minate in the up-regulation of the antioxidant enzymes, the
development of the oxidative stress proteins (OSP) - hemoxi-
genase-1, a typical marker, and probably the release of stem
cells. The therapeutic response achieved after this repeated
oxidative stress suggests a preconditioning effect that can
eventually rebalance the redox system, which has been modi-
fied through pathogen factors [25].

The relevance of medical ozone application in the case of
degenerative processes development in the oral and maxil-
lofacial area is determined by the dysfunction of the antioxi-
dant status, involved in the development of chronic marginal
periodontitis. Therefore, a deeper and further research of all
the aspects of use of medical ozone in patients diagnosed with
chronic marginal periodontitis is needed.

Purpose of the study

Evaluation of the medical ozone effect in systemic admin-
istration, over the serum level of the oxidative stress marker
- superoxide dismutase (SOD), in patients with severe CMP.

Material and methods

In order to achieve the purpose for this study, 96 patients,
men and women, aged 41-73, diagnosed with severe CMP were
selected. The patients were divided into two lots - the con-
trol lot of 52 patients, which received a classical non-surgical
periodontal treatment (scaling and root planning treatment
(SRP)); and the research lot of 44 patients, which received the
same treatment complimented with medical ozone in the form
of major autohemotherapy (MAHT).

All methods of medical ozone treatment were performed ac-
cording to protocols established by the Ozone Therapy Societies
and are included in the working software of the medical ozone
generator. This fact excludes any error of ozone dosage [10].

Medical ozone generators, as well as all single use consum-
ables, fulfilled the requirements of the EU medical device di-
rectives MDD (Directive 93/42) [36].

The device Medozone Compact (Herrmann Apparatebau
Gmbh, Eslsenfeld, Germany) was used for the generation of
medical ozone in this study.

All patients from the research lot received 6 sessions of
MAHT, once every 3 days. Taking into consideration the fact
that the majority of the patients showed a certain degree of
unbalanced antioxidant status, the initial concentration of the
medical ozone was 25 mg/mL of 0,-0,, followed by a gradual
increase by 5 mg/mL of 0,-0, at every new session until the
concentration of 35 mg/mL of 0,-O,was reached.

Systemic administration of medical ozone through MAHT
method

The patient takes a normal position, laying on his/her back
comfortably on the medical couch. A certain amount of venous
blood (50-150 mL), is taken from the cubital vein into the ster-
ile glass vacuum bottle, in which was initially added 3.13% of
sodium citrate (anticoagulant) and is mixed with an equal
amount of medical ozone, having a certain concentration, and
afterwards this blood is infused back to the patient. The pro-
cedure lasts approximately 20-30 minutes.
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recoltare (vacutainer), ce continea EDTA ca si anticoagulant.
Proba de sdnge era pusa imediat in frigider, la 2-8°C. Valorile
de refernta (normale) pentru SOD au fost considerate 1200-
1800 U/g Hb [12].

Testarea pacientilor s-a efectuat in dinamicg, pana la tra-
tament, imediat dupa tratament si la intervale de 1, 3 si 6 luni
dupa tratament.

Analiza statisticd efectuatd

Analiza seriilor de date a fost efectuata cu ajutorul
aplicatiilor statistice ale programului Microsoft Excel. Datele
sunt prezentate sub forma de valori absolute si relative. Un
p<0,05 a fost coniserat statistic semnificativ.

Rezultate

Loturile nu au prezentat nicio diferenta statistic semnifica-
tiva intre parametri la etapa de pani la tratament. In lotul de
control, pe parcursul supravegherii, nu a fost constatata nicio
schimbare statistic semnificativa a nivelului seric al SOD.

Pe de altd parte, in lotul tratat cu ozon medical, pacientii
cu valori crescute ale SOD au prezentat o scadere semnificati-
va a concentratiilor serice medii dupa tratament, iar la 1 luna
dupa tratament - o normalizare. Respectiv, la pacientii cu ni-
vele scazute ale SOD, s-a constatat o crestere semnificativa ale
concentratiilor serice, pana la normalizare. Astfel, proportia
pacientilor cu nivele normale de SOD a crescut de la 11% la
84% (p<0,001) imediat dupa tratament, la 95% (p<0,001) -1la
1 lund dupa tratament si la 100% (p<0,001) - la 3 luni dupa
tratament, cu mentinerea starii date la 6 luni dupa tratament
(Figura 1).
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Laboratory tests

The evaluation of the serum level of oxidative stress mark-
er (SOD) was performed using the photometric (enzymatic)
method. The venous blood was collected in a vacutainer, which
contained the EDTA as anticoagulant, on an empty stomach.
The blood sample was immediately stored in the refrigerator
at a temperature of 2-8°C [12]. The evaluation of the serum
level of the SOD marker indicators was made according to the
average indicators of 1200-1800 U/g Hb [12].

The dynamic examination of patients was done before the
treatment, after the treatment, at 1, 3, and 6 months after the
treatment.

Statistical analysis performed

Analysis of data series was made with statistical applica-
tions of the Microsoft Excel program. Data are presented in
absolute and relative values. A p<0.05 value was considered
statistically significant.

Results

The data accumulated, before the treatment, did not show
any statistically significant difference between the two lots.
The control lot did not register any evident changes of the ave-
rage value of the serum level of the SOD marker.

On the other hand, the lot treated with medical ozone has
shown that in the patients with higher level of the SOD marker,
had a significant decrease of the average values of the serum
level of the SOD marker after the treatment and in 1 month
after the treatment, a decrease up to normal level indicators.
Consequently, the patients who had low levels of the SOD mar-
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Fig. 1 Analiza comparativa a valorii medii al nivelului seric al SOD, intre loturi pana la tratament, dupa tratament, la 1 luna, la 3 luni si la 6 luni dupa

tratament. Legendd: (A) - PMCG pana la tratament; (B) - PMCG + O, pana la tratament; (C) - PMCG dupa tratament; (D) - PMCG + O, dupa tratament;

(E) - PMCG la 1 luna dupa tratament; (F) - PMCG + O, la 1 lund dupa tratament; (G) - PMCG la 3 luni dupa tratament; (H) - PMCG + O, la 3 luni dupa
tratament; (I) - PMCG la 6 luni dupad tratament; (I) - PMCG + 0, la 6 luni dupa tratament.

Fig. 1 Comparative analysis of the average value of the serum level of the SOD marker, between the lots, before the treatment, after the treatment,
at 1, 3 and 6 months after the treatment. Legendd: (A) - SCMP before treatment; (B) - SCMP + O, before treatment; (C) - SCMP after treatment;
(D) - SCMP + 0O, after treatment; (E) - SCMP at 1 month after treatment; (F) - SCMP + O, at 1 month after treatment; (G) - SCMP at 3 months after
treatment; (H) - SCMP + O, at 3 months after treatment; (I) - SCMP at 6 months after treatment; (I) - SCMP + O, at 6 months after treatment.



Discutii

Prezenta atat in interiorul cat si in afara membranelor ce-
lulare, SOD, impreuna cu glutation-peroxidaza si catalaza, fac
parte din sistemul primar intern de aparare anti-oxidanta al
organismului si joaca un rol important in reducerea stresului
oxidativ [11].

O serie de studii au demonstrat ca nivelele markerelor
stresului oxidativ si leziunile oxidative sunt crescute in boala
parodontald (BP), comparativ cu persoanele sanatoase, exis-
tand corelatii semnificative intre activitatea salivara antioxi-
danti si severitatea BP [37-39]. Intr-un alt studiu, bolnavii de
parodontita generalizata cu PPr cu exudat purulent, au pre-
zentat o mobilizare semnificativ redusa a potentialului bacte-
ricid al mononuclearelor si neutrofilelor, maladia fiind Tnsotita
de intensificarea activitatii enzimelor de protectie antioxidan-
ta (SOD si catalaza), dar care nu reuseau, totusi, sa limiteze
peroxidarea lipidelor [40]. Una din actiunile ozonului medical
asupra patogenezei afectiunilor parodontiului, o demonstrea-
za scaderea activitatii proceselor de peroxidare a lipidelor si
stimularea concomitenta a sistemului de antioxidare [41, 42].

Rezultatul obtinut a demonstrat efectul de modulare al ni-
velului seric de SOD, indus de ozonoterapia sistemica. Modu-
larea SOD si a catalazei de catre ozonul medical a fost descrisa
si In alte studii clinice; aceastda modulare implica, probabil,
expresia genelor [43, 44]. Totalitatea modificarilor date re-
prezinta o adaptare metabolica care contribuie la integrarea
reactiilor homeostatice la diferite nivele, indreptata spre ame-
liorarea proceselor de autoreglare ale organismului [45].

Concluzii

Nivelul seric crescut al superoxid dismutazei este asociat
cu parodontita marginala cronicd, forma grava. Administrarea
sistemicd de ozon medical la pacientii cu parodontita margi-
nala cronicad si-a demonstrat eficienta si reprezinta un element
cheie al terapiei antioxidante. Modularea nivelului seric al SOD
a redus stresul oxidativ, implicat in patogeneza parodontitei
marginale cronice, forma grava si a condus la echilibrarea ho-
meostaziei redox.
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ker value showed a significant increase of the average value
of serum level of SOD marker up to normal one. Therefore,
the patients, having a normal serum level of the SOD mar-
ker, increased from 11% to 84% (p<0.001) immediately after
the treatment and up to 95% (p<0.001) in 1 month after the
treatment, raising up to 100% (p<0.001) in 3 months after the
treatment and maintaining the same condition, at 6 months
after the treatment (Figure 1).

Discussion

Together with glutathione peroxidase and catalase, the
SOD is part of the primary internal antioxidant defense sys-
tem of the body, and has a critical role in the reduction of the
oxidative stress [11].

Various research studies have shown that the levels of the
oxidative stress marker and the oxidative destructions are high
in periodontal disease (PD) in relation with the healthy ones
and there is a significant correlation between the saliva anti-
oxidant activity and the severity of the PD [37-39]. Another
study showed that patients with CMP with periodontal pock-
ets (PP) with purulent exudates had a significantly reduced
mobilization of mononuclears and neutrophils bactericide
potential, having a higher activity of the antioxidant defence
enzymes (SOD and catalase), however being unable to remove
the intensification of the lipids peroxidation processes [40].
One of the effects of the medical ozone on the pathogenesis
of the periodontal disease has been proved by the decrease of
the activity of lipid peroxidation processes and the simultane-
ous stimulation of the antioxidant system [41, 42].

The impressive results obtained demonstrated the modu-
lation effect of the serum level of the superoxide dismutase, in-
duced by the systemic application of medical ozone. The SOD
and catalase modulation by the medical ozone was observed
during other clinical studies and it probably involves genes
expression modulation [43, 44]. The overall number of these
modifications is the metabolic adaptation, which promotes
the integration of the homeostatic reactions at different levels
and decrease the body’s self-regulation disorders [45].

Conclusions

The increased serum level of the superoxide dismutase
marker is associated with severe chronic marginal periodon-
titis. Systemic administration of medical ozone in patients
with severe chronic marginal periodontitis demonstrated its
effectiveness and represents a key element of the antioxidant
therapy. The modulation of the serum level of the superoxide
dismutase reduced the oxidative stress involved in the patho-
genesis of sever chronic marginal periodontitis and led to re-
balance of the redox homeostasis.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Exista o corelatie stransa intre compozitia microbiana
orala si starea de sanatate sau patologie. Totusi, studii supli-
mentare sunt necesare pentru a elucida mecanismele acestei
relatii Intre gazda si microorganisme.

Ipoteza de cercetare

Studiu transversal al concentratiei microbiene la pacientii
cu forma incipienta de parodontita marginala cronica.

Noutatea adusa literaturii stiintifice din domeniu

Diagnosticul timpuriu al parodontitei marginale croni-
ce permite conservarea tesuturilor parodontale si asigura-
rea unui nivel optim al sanatatii orale. Deopotriva, prezinta
un instrument favorabil, preventiv, pentru managementul
initierii si progresarii afectiunii parodontale.

Rezumat

Introducere. Se descrie distributia naturald a microor-
ganismelor parodontopatogene: Porphyromonas gingivalis,
Tanarella forsythia, Treponema denticola si Actinobacillus ac-
tinomycetemcomitans la un grup de pacienti cu leziuni paro-
dontale minime.

Material si metode. Evaluarea microbiologica a probelor
subgingivale a fost efectuata prin utilizarea metodei de poli-
merizare in lant (PCR), utilizand setul PeriodontScreen Real-
TM pentru speciile P. gingivalis, T. forsythia, T. denticola si A.
actinomycetemcomitans.

Rezultate. Variabile, precum nivelul de atasament clinic
(1,74+0,23) in lotul de studiu, a prezentat o puternica asoci-
ere statistic semnificativa asupra concentratiei de microorga-
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What is not known yet about the topic

There is a close correlation between the microbial com-
position and oral health or pathology. However, additional
studies are needed to elucidate the mechanisms of this rela-
tionship between the host and the microorganisms.

Research hypothesis

A cross-sectional study of microbial concentration in pa-
tients with incipient form of chronic periodontitis.

Article’s added novelty on this scientific topic

Early diagnosis of chronic periodontitis ensures the pre-
servation of periodontal tissues and provides an optimal
state of oral health. Alike it presents a positive, preventive
tool in the management of initiation and progression of pe-
riodontal disease.

Abstract

Introduction. Is described the natural distribution of peri-
odontal pathogen microorganisms: Porphyromonas gingivalis,
Tanarella forsythia, and Treponema denticola Actinobacillus
actinomycetemcomitans in a group of patients with minimal
periodontal lesions.

Material and methods. Microbiological assessment of the
samples was done by the use of the polymerase chain reac-
tion method (PCR), using Real-TM PeriodontScreen kit for the
species P, gingivalis, T forsythia, T. denticola, and A. actinomy-
cetemcomitans.

Results. Variables such as clinical attachment level
(1.74+0.23) in the study group, presented a strong associa-
tion statistically significant on the concentration of pathogen



Distribution of periodontal pathogen microbiota

nisme patogene P. gingivalis [rxy=0,84), T denticola (rxy=0,60),
T forsythia (rxy=0,86), A. actinomycetemcomitans (rxy=0,85),
pentru toate - p<0,001.

Concluzii. Utilizarea testelor microbiologice in diagnos-
ticarea afectiunii parodontale asigura posibilitatea depistarii
maladiei la etapa incipientd. Este un instrument favorabil pre-
ventiv pentru managementul initierii si progresarii afectiunii
parodontale.

Cuvinte cheie: parodontita marginala cronica incipients,
microflora parodontopatogena.

Introducere

Parodontita marginald prezintd o afectiune cronica de tip
inflamator-distructiv de origine infectioasa ce duce spre di-
structia tesuturilor de suport a sistemului dentar [1]. Este o
maladie lent progresiva si poate fi clinic nesemnificativ evi-
denti pana la varsta de 35 de ani [2]. In anul 2012, datele obti-
nute asupra populatiei adulte din SUA, au aratat ca peste 47%
din adulti au prezentat cel putin una din formele parodontitei
marginale [3].

Pierderea de atasament clinic, in asociere cu formarea
pungii parodontale si pierderea de os alveolar, necesita de a fi
diferentiata de recesia gingivala, unde migrarea apicald a mar-
ginei gingivale nu este asociata cu formarea pungii parodonta-
le. De obicei, apare pe suprafata bucala decat interproximal [2,
4]. Faza initiala a parodontitei marginale cronice a adultului
reprezinta prezenta pierderii de atasament clinic 22 mm, nefi-
ind raportata la recesia gingivala [2].

Parodontita marginala a fost sistematizata conform clasifi-
carii abordate 1n cadrul Atelierului International de Lucru din
1999 in: localizata sau generalizatd, in functie de gradul de ras-
pandire <30% sau >30% din situsurile implicate. Severitatea
maladiei este bazatd pe gradul de pierdere al atasamentului
clinic, fiind delimitata in forma usoara (1-2 mm), medie (3-4
mm), severd (>5 mm) [5, 6]. Participantii Atelierului au con-
cluzionat ca parodontita marginala cronica se refera la pro-
gresarea afectiunii In timp, fara tratament si nu sugereaza ca
maladia ar fi ,netratabila” [5].

Parodontita marginald cronica este caracterizata prin afec-
tarea populatiei adulte, Insd, in ultima perioada, se atesta o
raspandire si In grupul persoanelor tinere [5, 7]. Distructia
este consistenta in raport cu cantitatea depunerilor de placa
bacteriand precum si influenta altor factori de risc (factorii
anatomici care favorizeaza retentia placii dentare, margini-
le debordante ale reconstructiilor dentare, contactele inter-
dentare deschise); tartrul subgingival, la fel, este depistat. In
termeni generali, afectiunea progreseaza lent, dar se pot inre-
gistra acutizari distructive. In plus, rata progresirii afectiunii
poate fi modificata prin influenta factorilor locali, maladii ge-
nerale si factori extrinseci, precum fumatul [5].

Este pe larg acceptata teoria de initiere si progresare a in-
fectiei parodontale fata de prezenta microflorei capabile sa
provoace maladia [1]. Mai bine de 300 de specii de microor-
ganisme au fost izolate din pungile parodontale, dar numai un
procent mic constituie agenti etiologici [1]. Cel putin, 3 carac-
teristici cu rol patogen ale microorganismelor parodontale
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P. gingivalis (rXy =0.84), T denticola (rxy=0.60), [rxy=0.86), A. ac-
tinomycetemcomitans (r, =0.85) for all - p<0.001.

Conclusions. Using microbiological tests in diagnosing
periodontal disease provides the possibility of detecting the
disease at the initial stage. It is a favourable preventive tool for
the management of initiation and progression of periodontal
disease.

Keywords: initial chronic periodontitis, periodontal patho-
gen microflora.

Introduction

Marginal periodontitis represents a chronic inflammatory-
destructive type disease of infectious origin that leads to de-
struction of dental system supportive tissues [1]. It is a slowly
progressive disease and may be clinically insignificant evident
until the age of 35 years [2]. I1n 2012, data from the US adult
population, have shown that over 47% of adults have experi-
enced at least one form of periodontitis [3].

Clinical attachment loss, periodontal pocket formation
in association with alveolar bone loss, requires to be distin-
guished from gingival recession, whereas apical migration
is not always associated with periodontal pocket formation.
Usually, it appears on the buccal site than on interproximal
surface [2, 4]. The initial phase of chronic adult periodontitis
is the presence of marginal clinical attachment loss 22 mm,
not reported to gingival recession [2].

At the International Workshop in 1999, marginal periodon-
titis was systematized in accordance to classification in: local-
ized or generalized, depending on the extent <30% or >30% of
involved sites. The severity of disease is based on the degree of
clinical attachment loss, as defined in the mild form (1-2 mm),
medium (3-4 mm), severe (>5 mm) [5, 6]. Workshop partici-
pants concluded that chronic marginal periodontitis refers to
progression of the disease over time without treatment and
does not suggest that the disease would be “untreatable” [5].

Chronic periodontitis is characterized by affecting adult
population, but lately, there is also a prevalence among young
subjects [5, 7]. Destruction is consistent in relation to the
amount of plaque deposits and the influence of other risk fac-
tors (anatomical factors favouring retention of dental plaque,
overflowing fillings, open interproximal contacts); subgingival
calculus, as is detected. in general terms, the disease progress-
es slowly, but can register destructive exacerbation. in addi-
tion, the rate of disease progression can be altered by the in-
fluence of local factors, general diseases and extrinsic factors,
such as smoking [5].

It is widely accepted the theory of initiation and progres-
sion of periodontal infection by the presence of microflora
capable of causing the disease [1]. More than 300 species of
microorganisms were isolated from periodontal pockets, but
only a small percentage are etiologic agents [1]. At least three
characteristics of periodontal pathogenic role of microorgan-
isms have been identified: the ability to colonize, the ability
to avoid the host mechanism defenses and the competence to
produce substances able to initiate tissue damage [1].



au fost identificate: capacitatea de a coloniza, abilitatea de a
evita mecanismele de aparare ale macroorganismului si com-
petenta de a produce substante care pot direct initia distructia
tisulara [1].

In lucrarea lui Loe (1965), a fost stipulati teoria de initie-
re a inflamatiei gingivale de cdtre microorganismele din placa
bacteriana [7]. Expertii confirmad ca parodontita marginala
este initiata si dezvoltata de un grup de bacterii predominant
gram-negative, anaerobe sau microaerofile, ce colonizeaza
zona subgingivala [8]. Rolul speciilor microbiene subgingivale
in etiologia afectiunilor parodontale a fost pe larg documenta-
ti [9]. In cadrul grupului relevant de lucru al Atelierul Mondial
in Parodontologia Clinica (1996), s-a stabilit ca parodontita
marginala umana este cauzata de P, gingivalis, B. forsythius, T.
denticola, P. intermedia si A. actinomycetemcomitans [1, 8, 10-
12]. Speciile numite apar mai frecvent in concentratii crescute
in situsurile cu parodontita marginald, pe cand alte specii bac-
teriene, precum cele din genul Streptococcus si Actinomyces,
au fost asociate la sanatatea parodontald [11]. Totusi, nu toti
pacientii sunt in egala masura susceptibili la parodontita mar-
ginala. In plus, pe langd cauza de origine microbiani, factorii
de mediu, genetici, reactia imuna a macroorganismului, joaca
un rol important In patogeneza acestei maladii [1].

Efectele directe patologice ale bacteriilor asupra parodon-
tiului marginal sunt semnificative in perioada semnelor inci-
piente ale afectiunii [1]. Analiza probelor microbiologice ale
placii dentare de la pacientii cu nivele severe de inflamatie
gingivald, au demonstrat o succesiune a speciilor bacteriene
cu o capacitate Tnalta de a induce direct un raspuns inflamator
[5]. P. gingivalis este cunoscuta ca produce enzime (proteaze,
colagenaze) care pot degrada direct tesuturile Inconjuratoare
in straturile superficiale ale parodontiului [5]. Bacterii, pre-
cum A. actinomycetemcomitans, produc factori ce duc la supri-
marea raspunsului imun din partea organismului, diminuand,
astfel, producerea de anticorpi [5].

O varietate de teste aditionale de laborator au fost antrenate
in depistarea acestor tipuri de microorganisme. In timp ce com-
plexul rosu este frecvent depistat in concentratii inalte la nive-
lul leziunilor parodontale, nivele joase ale fiecarei specii au fost
depistate in situsuri sanatoase. Din aceste motive, metodele de
depistare ale acestor microorganisme furnizeaza date cantitati-
ve despre bacteriile prezente si faciliteaza interpretarea rezul-
tatelor testului [10]. Cu o tehnica performanta de identificare si
abilitatea de a examina mai multe probe/mostre de placa den-
tard a unui numar cat mai larg de persoane, posibilitatea este
mai mare de a examina extensiv speciile patogene suspectate in
initierea si dezvoltarea afectiunilor parodontale [12].

Material si metode

Caracterizare generald a studiului

Studiu transversal, pe un lot de 84 de pacienti. Participantii
au fost selectati conform urmatoarelor criterii de excludere:
(1) comorbiditati sistemice; (2) sarcina si alaptarea; (3) trata-
ment antimicrobian sistemic in decursul ultimelor 6 luni; (4)
administrarea remediilor anti-inflamatoare in decursul ulti-
melor 6 luni; (5) utilizarea habituala a antisepticelor orale; (6)
prezenta implantelor dentare sau al aparatelor ortodontice;
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In his work Loe (1965), has stipulated the theory of initia-
tion of the gingival inflammation by the microorganisms from
the dental plaque [7]. Experts confirm that marginal periodon-
titis is initiated and developed by a group of predominantly
gram-negative bacteria, anaerobic or microaerophilic, which
colonize the subgingival area [8]. The role of subgingival mi-
crobial species in the etiology of periodontal diseases has
been widely documented [9]. in the relevant working group
World Workshop in Clinical Periodontology (1996) was estab-
lished that marginal periodontitis is caused by P. gingivalis, B.
forsythius, T. denticola, P. intermedia and A. actinomycetemcom-
itans [1, 8, 10-12]. The named species occur more frequently
in high concentrations in sites with periodontitis, while other
bacterial species such as the genus Streptococcus and Actino-
myces were associated with periodontal health [11]. However,
not all patients are equally susceptible to periodontitis. in ad-
dition to the cause of microbial origin, environmental factors,
genetics, immune response of the host play an important role
in the pathogenesis of this disease [1].

Direct pathological effects of periodontal bacteria on mar-
ginal periodontium are significant during early signs of the
disease [1]. Microbiological analysis of dental plaque samples
from patients with severe levels of gingival inflammation, have
shown a succession of bacterial species with a high capacity to
directly induce an inflammatory response [5]. P. gingivalis is
known to produce enzymes (proteases, collagenase) that may
degrade directly the surrounding superficial periodontal tis-
sue [5]. Bacteria, such as A. actinomycetemcomitans produces
factors that lead to the suppression of the host immune re-
sponse, reducing thereby the production of antibodies [5].

A variety of additional laboratory tests were trained in
detecting these types of microorganisms. While red complex
is commonly found in high concentrations in periodontal le-
sions, low levels of each species were detected in healthy sites.
For these reasons, detection methods of these organisms
provide quantitative data about present bacteria and facili-
tate the interpretation of the test results [10]. With advanced
equipment identification and the ability to examine multiple
samples of dental plaque of a wide number of subjects, the
opportunity is higher to extensively examine the suspected
pathogenic species in the initiation and development of peri-
odontal disease [12].

Material and methods

General characterization of the study

A cross-sectional study on a group of 84 patients. Par-
ticipants were selected according to the following exclusion
criteria: (1) systemic comorbidities; (2) pregnancy and lacta-
tion; (3) systemic antimicrobial therapy within the previous 6
months; (4) administering anti-inflammatory remedies with-
in the last 6 months; (5) the use of habitual oral antiseptics;
(6) the presence of dental implants or orthodontic appliances;
(7) previously periodontal treatment; (8) the presence of less
than 18 natural teeth.

Periodontal measurements were performed by a single
examiner. Registration of periodontal pocket depth and clini-
cal attachment level appreciation were recorded at all teeth of
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Fig. 1 Sondarea parodontala cu inregistrarea CAL si GI.

Fig. 1 Clinical attachment level and gingival index probing.

(7) tratament parodontal anterior; (8) prezenta a mai putin
de 18 dinti naturali.

Masurarile parodontale au fost efectuate de un singur exa-
minator. inregistrarea adancimii pungii parodontale si apreci-
erea nivelului de atasament clinic au fost inregistrate la nivelul
tuturor dintilor arcadelor dentare, 6 situsuri per dinte, cu ex-
ceptia molarilor IlI, cu ajutorul sondei parodontale automati-
zate Florida Probe. Sangerarea la sondare a fost inregistrata in
cadrul aprecierii indicelui gingival (GI) in 6 situsuri per dinte
(Figura 1). Prezenta placii bacteriene a fost apreciata prin in-
termediul indicelui Quigley & Hein.

Pacientii au fost divizati in doud gupuri: lotul control - paro-
dontal sanatosi (PS) si lotul de studiu - pacienti cu parodontita
marginala cronica forma incipienta (PMCI). Reprezentantii ce-
lui de-al doilea grup au inclus pacienti cu, cel putin, un situs po-
zitiv de 1-2 mm pierdere de atasament clinic In zona proximala.

Protocolul de studiu a fost aprobat de catre Comitetul de
Etica a Cercetdrii al USMF ,Nicolae Testemitanu” (aviz nr. 16,
sedinta din 25.01.2013, presedinte CEC - Gavriliuc Mihail, dr.
hab. st. med., prof. univ.). Pacientii, inrolati in studiu, au sem-
nat acordul informat.

Colectarea probelor subgingivale

Placa bacteriana supragingivala a fost inlaturata prin inter-
mediul unei chiurete parodontale sterile. Placa subgingivala a
fost colectatd prin intermediul conurilor endodontice sterile
(diametrul 25), fiind introduse in santul gingival /punga paro-
dontalg, 1n situsurile proximale pentru 10 secunde (Figura 2).
La pacientii cu PMCI, probele microbiologice au fost prelevate
din situsurile ce prezentau valori ale nivelului de atasament
clinic de 1-2 mm. Conurile de hartie au fost plasate apoi In me-
diu de transport (Figura 3). Examinarile microbiologice au fost
efectuate prin utilizarea metodei cantitative de polimerizare
in lant (PCR), setul Periodont Screen Real-TM pentru speciile P
Gingivalis, B. Forsythus, T. Denticola, si A. Actinomycetemcomi-
tans, in cadrul laboratorului Invitro Diagnostic.

Analiza statistica

Datele clinice si microbiologice au fost analizate in progra-
mul SPSS V22.0 IBM. Au fost calculate media, deviatia standard,
eroarea standard, gradul de corelatie. Diferentele dintre para-
metrii clinici au fost determinate prin testul ANOVA. Un p<0,05

both dental arcades, six sites per tooth, excluding third molars,
using automated periodontal probe Florida Probe. Bleeding on
probing was recorded by assessing the gingival index (GI) in 6
sites per tooth (Figure 1). The presence of plaque index (PI)
was appreciated by Quigley & Hein.

Patients were divided into two gups: control group - peri-
odontal healthy (PH) and the study group - patients with
chronic initial periodontitis (PCIP). Representatives of the
second group included patients with at least one positive site
of 1-2mm of CAL in the proximal area.

The study protocol was approved by the Research Eth-
ics Committee of the Nicolae Testemitanu Medical University
(approval no. 16, session from 25.01.2013, President of REC
- professor Gavriliuc Mihail). Enrolled patients signed the in-
formed consent.

Subgingival samples collection

Supragingival dental plaque was removed through a sterile
periodontal curette. Subgingival plaque was collected via ster-
ile endodontic cones (diameter 25) being introduced into the
gingival sulcus/periodontal pocket, in proximal sites for 10
seconds (Figure 2). In patients with PCIP, microbiological sam-
ples were taken from sites presenting clinical attachment level
values of 1-2 mm. The cones were then placed in the paper
transport medium (Figure 3). Microbiological examinations
were performed In Invitro Diagnostic laboratory, using quanti-
tative polymerase chain method (PCR), Periodont Screen Real-
TM periodontal kit for the species P. gingivalis, B. forsythus and
T denticola, and A. Actinomycetemcomitans.

Statistical analysis

Clinical and microbiological data were analyzed in IBM
SPSS V22.0. It was calculated the mean, standard deviation,
standard error, the degree of correlation. The differences be-
tween clinical parameters were determined by the ANOVA
test. A p<0.05 was considered statistically significant.

Results

From the sample of 84 patients, 2295 teeth were subject-
ed to clinical examination and microbiological samples were
taken at the level of 504 teeth (6 teeth per participant). Peri-
odontal clinical indications such as CAL, PI, GI, the number of



Fig. 2 Prelevarea probelor subgingivale prin intermediul
conurilor de hartie.
Fig. 2 Collecting subgingival samples using sterile paper points.

a fost considerat semnificativ din punct de vedere statistic.

Rezultate

Din esantionul de 84 de pacienti, 2295 de dinti au fost
supusi examenului clinic, iar probele microbiologice au fost
prelevate la nivelul a 504 de dinti (6 dinti per participant).
Indicii clinici parodontali, precum nivelul de atasament clinic
(CAL), indicele de placa (PI), indicele gingival (GI), numarul
de microorganisme depistate la ambele loturi de pacienti, sunt
prezentati in Tabelul 1. Valorile medii ale CAL, PI si GI, in func-
tie de sexe, in lotul de studiu sunt prezentate in Tabelul 2.

Tabelul 1. Valorile nivelului de atasament clinic (CAL), indicelui pa-
rodontal (PI), indicelui gingival (GI) si numdrului de microorganis-
me, depistate la ambele loturi.

Varsta PI GI CAL nr.m/o
Lotul PS 28,7+6,74 1,02+0,71 0,94%0,59 1,74+0,23  3,3%0,80

Lotul PMCI  26,0£6,25 0,13%0,08 0,0 0,09+0,08 0,0

Notd: Datele sunt prezentate drept medie si deviere standard.

Tabelul 2. Valorile nivelului de atasament clinic (CAL), indicelui
parodontal (PI), indicelui gingival (GI) si procentul persoanelor cu
rezultate pozitive pentru speciile grupului rosu, in functie de sexe.

Pozitive pentru speciile gru-
pului rosu, %

A B C D
Barbati 1,81#0,21 1.42#0,79 1,07+#0,52 29,8 19,1 319 273

CAL PI GI

Femei  1,69+0,23 0,77+0,52 0,82+0,64 34,5 143 345 345

Total 1,75+0,22 1,09+0,66 0,95+0,58 64,3 334 664 618

Nota: A - P. gingivalis; B - T. denticola; C - T. forsythia; D - A. actinomycetemi-
comitans. Datele sunt prezentate drept medie si deviere standard sau sub
forma de valori relative (%).

Reactia de amplificarea in lant (PCR) a demonstrat o distri-
butie proportionala a speciilor de microorganisme P. gingiva-
lis, T forsythia, A. actinomycetemcomitans. Prezenta acestora
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Fig. 3 Plasarea conurilor de hartie cu probe microbiologice in mediu de
transport cu ser fiziologic steril.
Fig. 3 Paper points with subgingival microbiota placed in
sterile saline solution.

microorganisms detected in both groups of patients are pre-
sented 1n Table 1. The mean values of CAL, PI and GI in accor-
dance to gender in the PCIP group are shown in Table 2.

The PCR demonstrated a proportionate distribution of
species of microorganisms of P. gingivalis, T. forsythia, A. ac-
tinomycetemcomitans. Their presence does not show relevant
associations in relation to the gender of the patients (Table 2).
Low concentrations of the listed species were frequently de-
tected in the age group 18-25 years, in two age groups of 26-
35 and 36-42 years, the species experienced increased values,
indicating increased risk of occurrence of the disease (Tab-
le 3). Interrelationship of species of bacteria with periodontal

Table 1. Values of clinical attachment level (CAL), parodontal index
(PI), gingival index (GI) and number of microorganisms according
to study groups.

Age PI GI CAL no.m/o
28.7£6.74

Group PS 1.02+x0.71 0.94%0.59 1.74+0.23 3.3%0.80

Group PMCI  26.0+6.25 0.13+0.08 0.0 0.09+£0.08 0.0

Note: Data are presented as mean and standard deviation.

Table 2. Values of clinical attachment level (CAL), parodontal index
(PD), gingival index (GI) and the percentage of persons with positive
results for red group species, according to gender.

Positive for red group
species, %
A B C D

CAL PI Gl

Males 1.81+0.21 1.42+0.79 1.07#0.52 29.8 19.1 319 273

Females 1.69+0.23 0.77+0.52 0.82+0.64 34.5 143 345 34.5

Total 1.75+0.22 1.09£0.66 0.95+0.58 64.3 334 664 618

Note: A - P. gingivalis; B - T. denticola; C - T. forsythia; D - A. actinomycetemi-
comitans. Data are presented as mean and standard deviation, or as relative
values (%).

clinical parameters is described in Table 4. Significant associa-
tions were found between CAL values and mentioned bacte-
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nu prezintd asocieri relevante in raport cu sexul pacientilor
(Tabelul 2). Concentratiile joase ale speciilor mentionate au
fost frecvent depistate la grupul de varsta 18-25 de ani, iar in
cele doua grupe de varsta de 26-35 si de 36-42 de ani, spe-
ciile au prezentat valori crescute, ce indica riscul crescut al
aparitiei bolii (Tabelul 3). Interrelatia speciilor de bacterii cu
parametrii clinici parodontali este descrisa in Tabelul 4. Aso-
cieri semnificative au fost gasite intre valorile CAL si speciile
mentionate de bacterii, demonstrand ca cele anaerobe, odata
cu avansarea distructiei tisulare parodontale, cresc in numar.

Tabelul 3. Procentul persoanelor cu rezultate pozitive pentru
speciile P, gingivalis, T. denticola, T. forsythia, A. actinomycetemcomi-
tans, in functie de grupul de varsta.

Grup de Concentratie tnaltd (>10°), % Concentratie joasa (<10°%), %

vAarsta, ani A B C D A B C D
18-25 1,2 1,2 1,2 1,2 10,7 3,6 10,7 10,7
26-35 5,6 3,6 71 59 3,6 59 3,6 3,6
36-42 8,3 3,6 83 59 0 4,8 0 0

Notda: A - P. gingivalis; B - T. denticola; C - T. forsythia; D - A. actinomycetemi-
comitans.

Tabelul 4. Interrelatia speciilor de bacterii cu parametrii clinici paro-
dontali.

Concentratie Inalta Concentratie joasa

Parametru clinic  (>10°), % (210%), %

A B C D A B C D
CAL 2 2 2 2 1,5 1,7 1,6 1,5
GI 1,9 1,6 18 1,8 0,6 0,7 0,6 0,6

Notda: A - P, gingivalis; B - T. denticola; C - T. forsythia; D - A. actinomycetemi-
comitans.

Conform analizei de corelatie, rezultatele indica o puterni-
ca asociere, statistic semnificativa, intre variabila CAL si con-
centratia de microorganisme parodontopatogene (Tabelul 4).
Odata cu cresterea valorilor CAL, creste si concentratia bacte-
riilor: P. gingivalis (rxy=0,84), T denticola (rxy=0,60), T forsythia
(rxy=0,86), A. actinomycetemcomitans (rxy=0,85], p<0,001.

Discutii

Acest studiu descrie prevalenta speciilor parodontopa-
togene ale complexului rosu (P, gingivalis, T denticola, T. for-
sythia) si A. actinomycetemcomitans, depistate in probele de
placa subgingivala la pacientii cu PMCL

Studii recente au demonstrat ca atat situsurile parodonta-
le sdandtoase, cat si cele care raspund favorabil la tratamentul
parodontal, contin, de obicei, concentratii joase de bacterii pa-
rodontale patogene [10].

Speciile patogene investigate, sunt asociate initierii si pro-
gresarii afectiunilor parodontale (Tabelul 4). In situsurile cu
valorile CAL de 2 mm, o concentratie naltd a combinatiilor P
gingivalis, T denticola, T. forsythia si A. actinomycetemcomitans
au fost regadsite, confirmand teoria de puternica asociere intre
parodontita marginala cronica si complexul rosu, contribuind
la pierderea de tesut parodontal [13].

Odata cu progresarea pierderii de atasament clinic, creste
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ria, demonstrating that the anaerobic bacteria rise in number
with the periodontal tissue destruction.

According to the correlation analysis, the results indicate
a strong association statistically significant between CAL and
the concentration of periodontal microorganisms (Table 4).
With the CAL increasing values, increases the concentration
of P. gingivalis (r,=0.84), T denticola (r,=0.60), T forsythia
(rxy=0.86), A. actinomycetemcomitans (rxy=0.85), p<0.001.

Table 3. Percentage of persons with positive results for species P
gingivalis, T denticola, T. forsythia, A. actinomycetemcomitans, ac-
cording to age groups.

Age group, High concentration (>10°),%  Low concentration (<10°), %

y-0. A B C D A B C D
18-25 1.2 1.2 12 12 107 36 107 107
26-35 5.6 36 71 59 36 59 36 36
36-42 8.3 36 83 59 0 48 0 0

Note: A - P. gingivalis; B - T. denticola; C - T. forsythia; D - A. actinomycetemi-
comitans.

Table 4. Interrelation between bacteria species and parodontal
clinical parameters.

High concentration Low concentration

Clinical (>10%), % (£10°), %
parameter

B C D A B C D
CAL 2 2 2 2 1.5 1.7 1.6 1.5
GI 1.9 1.6 1.8 1.8 0.6 0.7 0.6 0.6

Note: A - P. gingivalis; B - T. denticola; C - T. forsythia; D - A. actinomycetemi-
comitans.

Discussion

This study describes the prevalence of periodontal red
complex species (P, gingivalis, T. denticola, T. forsythia) and A.
actinomycetemcomitans detected In samples of subgingival
plaque in patients with PMCI.

Recent studies have shown that periodontal sites both
healthy and those who respond favourably to periodontal
treatment, containing typically low concentrations of peri-
odontal pathogenic bacteria [10].

Investigated pathogenic species are associated with peri-
odontal disease initiation and progression (Table 4). in sites
with CAL of 2 mm, a high concentration combinations P. gin-
givalis, T denticola, T forsythia and A. actinomycetemcomitans
were found, confirming the theory of strong association be-
tween chronic periodontitis and red complex contributing to
the loss of periodontal tissue [13].

With the progression of CAL, increases the concentration
of the species A. actinomycetemcomitans [13]. in our study,
the results indicated a direct correlation between increased
levels of periodontal clinical parameters (CAL, bleeding on
probing, GI) and quantitative values of species of anaerobic
microorganisms. Progression in deepness periodontal pock-
ets, becomes a favourable environment for colonization and
development of anaerobic microflora [11].



si concentratia speciei A. actinomycetemcomitans [13]. in
studiul nostru, rezultatele au indicat o corelatie directa intre
cresterea valorilor parametrilor clinici parodontali - CAL, san-
gerarea la sondare, apreciat in cadrul estimarii GI si valorile
cantitative ale speciilor de microorganisme anaerobe.

Progresarea in adancime a pungilor parodontale devine un
mediu favorizant pentru colonizarea si dezvoltarea microflo-
rei anaerobe [11].

Un studiu timpuriu, efectuat de Zimmer si coll. (1991), a
demonstrat stabilirea microflorei patogene in cavitatea orala
de la varste timpurii [15]. La fel, studiile efectuate de Haffajee
sicoll. (1998) [16], si Griffen (1998) [17] au confirmat aceasta
teorie.

Concluzii

A fost demonstratd o asociere stransa Intre valorile maxi-
me ale CAL, GI si prezenta cantitatilor crescute a speciilor P
gingivalis. Testele microbiologice PCR, ne ofera date impor-
tante despre etiologia infectiei parodontale. Utilizarea testelor
microbiologice in diagnosticarea afectiunii parodontale asigu-
ra posibilitatea depistdrii maladiei la etapa incipient3, care de-
vine un instrument preventiv eficient pentru managementul
initierii si progresarii afectiunii parodontale.
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An early study conducted by Zimmer et al. (1991) demon-
strated the establishment of pathogenic microflora in the oral
cavity from an early age [15]. Similarly, studies of Haffajee et
al. (1998) [16], and Griffen (1998) [17], have confirmed this
theory.

Conclusions

It was demonstrated a close association between maximum
values of CAL, GI and the presence of increasing amounts of
species P, gingivalis. PCR microbiological tests provide us with
important data about the aetiology of periodontal infection.
Using microbiological tests in diagnosing periodontal disease
provides the possibility of detecting the disease at the initial
stage, which becomes an effective preventive tool for manag-
ing the initiation and progression of periodontal disease.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Vaporizarea bipolara cu plasma este o metoda relativ
noud, initial fiind parte componentd a tehnicii endourologi-
ce monopolare, utilizate in patologia tractului urinar inferior.
Aceastda metodad necesitd investigatii si clarificari suplimenta-
re referitoare la avantajele ei practice.

Ipoteza de cercetare

Cu scopul reducerii numarului de complicatii, imbunatati-
rii rezultatelor tratamentului sclerozei colului vezicii urina-
re si extinderii indicatiilor pentru tratamentul chirurgical al
pacientilor complicati somatic, s-a cercetat aplicabilitatea si
eficienta rezectiei si vaporizarii plasmocinetice.

Noutatea adusa literaturii stiintifice din domeniu

Rezectia si vaporizarea plasmocinetica a demonstrat re-
zultate clinice satisfacatoare in termeni de 6 luni postopera-
toriu, fara complicatii intra- si postoperatorii majore, ceea ce
confirma siguranta procedurii.

Rezumat

Introducere. Actualmente, tratamentul hipertrofiei ben-
igne de prostata (HBP) si sclerozei colului de vezica urinara
(SCVU) se caracterizeaza prin dezvoltarea rapida a modalita-
tilor tehnologice endoscopice noi, care, in prezent, concureaza
cu succes cu rezectia transuretrala (TUR) monopolara. Scopul
credrii directiei noi in endochirurgie - plasmo-vaporizarea
bipolara (VBP) - este reducerea numarului de complicatii,
comparativ cu TUR monopolar si imbunatatirea rezultatelor
tratamentului HBP si SCVU.
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What is not known yet, about the topic

Bipolar plasma vaporization is a relatively new method,
initially being a part of the monopolar endo-urological tech-
nique in treating pathologies of the inferior urinary tract. This
method required supplementary investigations and clarifica-
tions regarding practical advantages and technical resources.

Research hypothesis

In order to reduce the number of complications, improving
treatment results of bladder neck sclerosis and extending the
indications for surgical treatment of somatically complicated
patients, the need of implementing and efficiency research of
a new technique was justified - plasmakinetic vaporization
and resection.

Article’s added novelty on this scientific topic

Initial data obtained in the first 6 months of this technique
demonstrated, In general, clinical satisfactory results with no
significant intra and postoperative complications, fact that
confirms the safety of this procedure.

Abstract

Introduction. Nowadays, treatment of benign prostate hy-
perplasia (BPH) and urinary bladder neck sclerosis (UBNS) is
characterized by rapid development of new endoscopic tech-
niques that successfully compete with monopolar transure-
thral resection (TUR). The aim of the creation of a new direc-
tive In endosurgery - bipolar plasma vaporization, is to reduce
the number of complications comparing with monopolar TUR
and improving results of BPH and UBNS treatment.



Material si metode. Nouasprezece pacienti cu varsta me-
die de 69 (extreme: 51-89 ani) de ani si SCVU secundar3, au
beneficiat de VBP si supravegheati pe o perioada de 6 luni
postoperatoriu. Protocolul de supraveghere a inclus examina-
rea rectala digitala, analiza PSA, IPSS, QOL, vitezei maxime a
jetului urinar, ecografiei abdominale, volumului rezidual post-
evacuare si uretrografiei retrograde. Criteriile de includere au
fost Q, . <10 ml/s si IPSS >19. Noul tip de electrod (tehnica
,Step-shaped”) produce, astfel, o vaporizare efectiva a tesutu-
lui, practic, fara semne de hemoragie la 320 W. Vaporizarea cu
plasma a fost efectuata sub anestezie spinala si cu folosirea
solutiei saline de irigare cu flux continuu.

Rezultate. Durata medie a interventiei a fost de 11 minu-
te, perioada medie a cateterizarii - 19 ore (extreme: 12-24 de
ore), iar durata medie de spitalizare a constituit 26 de ore (ex-
treme: 18-36 de ore). Postoperator, precum si la 1, 3 si 6 luni
dupa interventia chirurgicala, valorile medii pentru Q__erau,
respectiv, de 7,2 ml/s; 24,8 ml/s; 24,7 ml/s si 24,3 ml/s. La
aceleasi perioade de timp, media VRP a fost, respectiv, de 115
ml, 23 ml, 28 ml si 25 ml. In ceea ce priveste scorurile simp-
tomelor inainte de operatie, IPSS si QoL au fost, respectiv, de
21,5 si 4,4. In timpul supravegherii, acesti parametri au sciazut
la1,3si6lunipandla3,5si1,3;3,6si1,4;3,8si1,4puncte.

Concluzii. Interventiile endoscopice transuretrale TUR si
VBP poseda eficacitate clinica inalta in tratamentul pacientilor
cu HBP si SCVU. Totusi, rezultatele utilizarii VBP par sa fie mai
avantajoase, decat dupa TUR a colului vezicii urinare si prosta-
tei. Traumatizarea mai redusa, durata mai mica a interventiei,
perioadei de reabilitare si a spitalizarii, incidenta mai scazuta
a complicatiilor si recidivelor, demonstreaza ca interventiile
transuretrale respective sunt metode de electie.

Cuvinte cheie: scleroza de col vezical, vaporizare, rezectie
bipolara, prostata.

Introducere

Actualmente, tratamentul hiperplaziei benigne de prostata
(HBP) si sclerozei colului vezicii urinare (SCVU) se caracteri-
zeaza prin dezvoltarea rapida a tehnologiilor endoscopice noi,
care, in prezent, concureaza cu rezectia monopolara transu-
retrald (TUR) de prostata - metoda de baza in tratamentulul
acestei afectiuni pe parcursul mai multor decenii [1]. Rezec-
tia transuretrald bipolara a prostatei [2], ablatia (enuclearea)
laser holmium (Ho LEP) [3-9] si vaporizarea transuretrald a
prostatei (TURP) reprezinta noi modalitati de tratare a HBP si
SCVU [8, 10-12].

Evident ca, fiecare dintre tehnolohiile existente poseda
avantaje si dezavantaje. Prezenta instrumentelor, deprinderi-
lor chirurgicale si indicatiilor determinate pentru una sau alta
metoda au importanta semnificativa pentru obtinerea rezulta-
tului favorabil.

Cu scopul reducerii numarului de complicatii survenite
dupa TUR monopolar, imbunatatirii rezultatelor tratamentu-
lui SCVU si extinderii indicatiilor pentru tratamentul chirurgi-
cal al pacientilor complicati somatic, s-a creat o directie noua
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Material and methods. Nineteen patients with mean age
69 years (ranging from 51 to 89) and secondary UBNS under-
went bipolar plasma vaporization (BPV) and had a 6 months
follow-up. Follow-up protocol included digital rectal exam,
PSA, IPSS and QoL testing, maximum flow rate, abdominal
ultrasound post-evacuation and retrograde urethrography.
Including criteria were Q__ <10 ml/s and IPSS >19. The new
electrode type (step-shaped technique) produces an effective
vaporization of the tissue with almost no signs of haemor-
rhage at 320W. Plasma vaporization was made under spinal
anaesthesia and using saline solution for continuous irriga-
tion.

Results. The mean time of the intervention was 11 min-
utes, mean time of catheterization was 19 hours (ranging be-
tween 12 and 24 h) and mean time of hospital stay was 26
hours (ranging between 18 and 36 hours). Between the post-
operative period and 1, 3 and 6 months mean values of Q
were 7.2 ml/s, 24.8 ml/s, 24.7 ml/s, 24.3 ml/s respectively. in
the same periods of time mean values of residual volume post-
evacuation were 115 ml, 23 ml, 28 ml and 25 ml respectively.
Regarding symptoms score before the surgery, IPSS and QoL
were 21.5 and 4.4 respectively. During follow up, these param-
eters lowered at 1, 3, and 6 months after the surgery to 3.5 and
1.3, 3.6 and 1.4, 3.8 and 1.4 points respectively.

Conclusions. Transurethral endoscopic procedures TUR
and BPV have high clinical efficiency in treating patients with
BPH and UBNS. However, BPV results seem to be better than
TUR of the prostate and urinary bladder. Reduced traumatic ef-
fect, reduced intervention duration, reduced hospital stay and
rehabilitation period, lower incidence of complications and re-
lapse make transurethral methods the treatment of choice.

Key words: bladder neck sclerosis, vaporization, bipolar
resection, prostate.

Introduction

Nowadays BPH and UBNS treatment is characterized by
rapid development of new endoscopic technologies that com-
pete with monopolar TUR, considered for decades the main
method of treatment in these pathologies [1]. Bipolar trans-
urethral prostate resection [2], Holmium laser ablation of the
prostate (enucleation) (Ho LEP) [3-9] and transurethral vapor
resection of the prostate (TUVRP) represent new methods of
treating BPH and UBNS [8, 10-12].

Obviously, each method has its advantages and disadvan-
tages. Presence of surgical instruments, surgical skills and in-
dications determined for one or another method have signifi-
cant importance in obtaining a favorable result.

In order to reduce the number of complications after mo-
nopolar TUR, improve treatment results of UBNS and extend
indications for surgical treatment of somatically complicated
patients - a new surgical branch was created: bipolar surgery
by means of which new methods like plasmakinetic resection
and vaporization appeared. These methods use saline solu-
tions for irrigation and avoid electrical current circulation
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in endoscopie - chirurgia bipolara. Aceasta, la randul ei, a stat
la baza dezvoltarii noilor metode - rezectia si vaporizarea
plasmocinetic3, ce presupune utilizarea in calitate de lichid de
irigare a solutiilor saline, dar si lipsa circulatiei curentului prin
corpul pacientului, datorita plasarii a doi electrozi in instru-
mentul propriu-zis, spre deosebire de rezectia monopolara,
standard, in care electrodul pasiv se aflda pe membrul inferior
al pacientului [13-16].

De mentionat c3, pana in prezent, eficienta clinica la distan-
t3, indicatiile si contraindicatiile pentru aplicarea acestei meto-
de la pacientii cu risc inalt nu au fost pe deplin concretizate. Un
interes incontestabil prezinta studiul comparativ al perioadei
postoperatorii si al rezultatelor indepartate ale tratamentului
la bolnavi dupa rezectia transuretrala monopolara standard, cu
electrod cu buclj, si rezectia transuretrald plasmocinetica.

Material si metode

In acest studiu ne-am propus evaluarea experientei noas-
tre initiale referitoare la vaporizarea bipolara cu plasma
(VBP), efectuate la pacienti cu SCVU secundara si aprecierea
eficientei, sigurantei si rezultatelor postoperatorii pe termen
scurt ale acestui tratament.

Un numadr total de 19 pacienti, cu varsta medie de 69 (ex-
treme: 51-89 ani) de ani si SCVU secundard, au beneficiat de
VBP si au fost supravegheati pe o perioada de 6 luni. SCVU se-
cundara a fost diagnosticatd in 11 cazuri dupa TURP mono-
polar si In 8 cazuri - dupa interventie chirurgicala deschisa
pentru HBP. Protocolul de supraveghere a inclus examinarea
rectala digitala, analiza PSA (antigenul specific al prostatei),
scorului international al simptomelor prostatice (IPSS), in-
dexului calitatii vietii (QoL), vitezei maxime a jetului urinar
(Q,...), ecografiei abdominale, volumului rezidual post-evacu-
are si uretrografiei retrograde. Criteriile de includere au fost
Q,., <10 ml/s si IPSS >19 puncte.

Forma sferica a noului tip de electrod, producator al unei
coroane de plasma pe suprafata sa, in contact direct cu tesu-
tul fibros (tehnica ,step-shaped”), produce, astfel, o vaporizare
efectiva, practic fara semne de hemoragie la 320 W. Vaporizarea
cu plasma a fost efectuata cu succes sub anestezie spinala si fo-
losirea solutiei saline de irigare in flux continuu.

Toti pacientii au fost evaluatila 1, 3 si 6 luni dupa interven-
tia chirurgicald prin intermediul scorului IPSS, QoL, Q__ si RV.
De asemenea, la 6 luni, In caz de necesitate, la unii pacienti au
fost efectuate uretrografia retrograda si ecografia transrectala.

Rezultate

VBP a fost efectuata cu succes In toate cazurile. Nu au exis-
tat complicatii majore intra- sau postoperatorii. Pe durata tu-
turor procedurilor, pierderile de sange au fost nesemnificative
sinici un pacient nu a necesitat hemotransfuzie. De asemenea,
nu au fost semnalate stari septice, leziuni termice profunde,
sangerari postoperatorii semnificative sau retentie de urina
postoperatorie. Toti pacientii au fost capabili de a urina in
mod spontan si de a retine urina dupa inlaturarea cateterului.
Patru pacienti au prezentat simptome iritative moderate (in
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through the patient by using 2 electrodes in the instrument
itself, In contrast to monopolar standard resection where the
passive electrode is placed on the lower limb of the patient
[13-16].

It is worth to mention, that until now, long term clinical ef-
ficiency, indications and contraindications of this method in
patients with high risk have not yet been fully established. An
indisputable interest has a comparative study between post-
operative period and distance results in patients that under-
went standard monopolar transurethral resection and plas-
makinetic transurethral resection. All of the above mentioned
determine the novelty of the problem, both from scientific and
practical point of view, and also determine the need of a com-
parative study regarding the efficiency of the mentioned endo-
scopic treatment method.

Material and methods

In the present study we proposed to evaluate our initial
experience of BPV (bipolar plasma vaporization) in patients
with secondary UBNS and appreciate efficiency, safety and
short term postoperative results of this method.

A total number of 19 patients with mean age 69 years
(ranging from 51 to 89 years) and secondary UBNS under-
went BPV and had a 6 months follow-up. Secondary UBNS was
diagnosed 1n 11 cases after monopolar TURP and in 8 cases
after open surgery for BPH (open adenomectomy). Follow-up
protocol included digital rectal exam, PSA (prostate specific
antigen) testing, IPSS testing (International Prostate Symp-
toms Score), QoL testing (Quality of Life), Q__ appreciation
(maximum flow rate), abdominal ultrasound, residual volume
post-evacuation and retrograde urethrography. Including cri-
teria were Q <10 ml/s and IPSS >19.

Spherical shape of the new type electrode, that produces a
plasma crown on its surface In direct contact with the fibrous
tissue (step shaped technique), executes an effective vapori-
sation with almost no signs of haemorrhage at 320W. Plasma
vaporisation was successfully made under spinal anaesthesia
and using saline solution for continuous irrigation.

All patients were evaluated at 1, 3 and 6 months after the
surgery by the means of IPSS score, QoL score, Q..o and RV
(residual volume). Also, at 6 months after the surgery patients
were examined by retrograde urethrography and trans-rectal
ultrasound if it was necessary.

Results

BPV was successfully made in all cases. There were no
major complications intra or postoperatively. During all pro-
cedures, blood loss was minimal and none of the patients re-
quired blood transfusions. Also, no septic cases, no profound
thermal lesions, no significant postoperative blood loss or
postoperative urine retention were observed. All patients
were capable to urinate spontaneously and hold the urine
after catheter removal. Four patients had moderate irritative
signs (dysuria) and underwent conservative treatment. The
mean duration of the intervention was 11 minutes (ranging



mare parte, disurie) si au primit tratament conservativ. Durata
medie a interventiei a fost de 11 minute (extreme: 5-22 de mi-
nute), durata medie a cateterizarii a fost de 19 ore (extreme:
12-24 de ore) si durata medie de spitalizare a constituit de 26
de ore (extreme: 18-36 de ore).

Postoperatoriu si la 1, 3 si 6 luni dupa interventia chirur-
gicald, valorile medii pentru Q __ erau, respectiv, de 7,2 ml/s,
24,8 ml/s, 24,7 ml/s si 24,3 ml/s. In aceleasi perioade de timp,
media VRP, respectiv, a fost de 115 ml, 23 ml, 28 ml si 25 ml.
Referitor la scorurile simptomelor inainte de operatie, IPSS si
QoL au fost, respectiv, de 21,5 si 4,4 puncte. in timpul supra-
vegherii, acesti parametri au scazutla 1, 3 si 6 luni pana la 3,5
si 1,3; 3,6 si, respectiv, 1,4 si 3,8 si 1,4 puncte. Uretrografia re-
trograda, efectuata la 6 luni postoperator, nu a aratat aspecte
sugestive pentru o re-stenoza.

Parametrii pre- si postoperatori la pacientii cu SCVU, bene-
ficiari de VBP, sunt prezentati in Tabelul 1.

Tabelul 1. Parametrii pre- si postoperatori la pacientii cu scleroza colului
vezicii urinare, care au beneficiat de vaporizare bipolara cu plasma.

Postoperatoriu

Parametri Preoperatoriu
luna 3 luni 6 luni

Q. ml/s 7,2 24,8 24,7 24,3

(3,0-9,8) (21,1-27,2) (19,7-26,8) (19,5-27,1)
RV# ml 115 23 28 25

(45 -230) (0-55) (0-65) (0-60)
IPSSS, puncte 21,5 3,5 3,6 3,8

(20-27) (2-6) 2-7) 2-7)
QoL", puncte 4,4 1,3 1,4 1,4

(3-5) (1-2) (1-2) 1-2)
Notd: *- debitul mediu al jetului urinar, #~ reziduu vezical; $- scorul
international al simptomelor prostatei; “- calitatea vietii. Datele sunt

prezentate sub forma de medie si extreme.

Discutii

Conform rezultatelor studiului dat, exista unele avanta-
je importante, oferite de VBP in tratamentul SCVU secundar.
Acest tip de vaporizare nu schimba vizual caracteristicile te-
suturilor, astfel permite chirurgului sa diferentieze tesutul fi-
bros si fibrele musculare ale capsulei de prostata cu o precizie
mai mare. Datorita lipsei de hemoragii, vizibilitatea ramane
excelentd pe tot parcursul procedurii. Zona de vaporizare s-a
remarcat printr-o suprafata deosebit de neteda si margini as-
cutite, fara neregularitati sau resturi si fara leziuni termice su-
plimentare ale tesutului subiacent.

Cat priveste durata medie a interventiei, VBP a aratat un
timp mai bun decat incizia cu laser [17-20] (11,0 fata de 23,7
minute), demonstrand, astfel, eficacitatea in eliminarea rapida
a tesutului cicatriceal. Rezultatele perioadei de supraveghere
sunt satisfacatoare, comparativ cu datele din literatura. Astfel,
Basok E. et al. (2008) [21], a raportat ca la pacientii cu SCVU
secundara, care au beneficiat de vaporizare bipolara si o su-
praveghere medie de 12,2 luni, Q,., acrescut de la 3,4 ml/s
(preoperator) la 16,2 ml/s. In cazul nostru, desi perioada de
supraveghere a fost mai scurtd, progresele Q _ au fost mai
substantiale: de 7,2 ml, preoperatoriu, la 24,3 ml/s la 6 luni.

Referitor la TUR, in studiul realizat de Sevriukov si coautorii,
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from 5 to 22 minutes), the mean catheterisation time was 19
hours (ranging from 12 to 24 hours) and the mean hospital
stay duration was 26 hours (between 18 and 36 hours). Be-
tween the postoperative period and 1, 3 and 6 months mean
values of Q _ were 7.2 ml/s, 24.8 ml/s, 24.3 ml/s respectively.
in the same periods of time mean values of residual volume
post-evacuation were 115 ml, 23 ml, 28 ml and 25 ml respec-
tively. Regarding symptoms score before the surgery, IPSS and
QoL were 21.5 and 4.4 respectively. During follow up, these
parameters lowered at 1, 3, and 6 months after the surgery
to 3.5 and 1.3, 3.6 and 1.4, 3.8 and 1.4 points respectively.
Retrograde urethrography made in 6 months postoperatively
showed no signs of re-stenosis.

Pre and postoperative parameters of patients with UBNS
that underwent BPV are presented in Table 1.

Table 1. Pre- and postoperative parameters in patients with UBNS that un-
derwent BPV

Postoperative
Parameters  Preoperative
1 month 3 months 6 months
Qe ml/s 7.2 24.8 24.7 24.3
(3.0-9.8) (21.1-27.2) (19.7-26.8) (19.5-27.1)
RV#, ml 115 23 28 25
(45 -230) (0-55) (0-65) (0-60)
IPSSS, points  21.5 3.5 3.6 3.8
(20-27) (2-6) (2-7) 2-7)
QoL”, points 4.4 1.3 1.4 1.4
(3-5) (1-2) (1-2) (1-2)

Note: — mean value of flow rate, *— residual volume; - international prostate
symptoms score; “— quality of life. Data are presented as mean and extreme
values.

Discussion

According to the results of the present study we can con-
clude that there are some important advantages offered by
BPV in treating secondary UBNS. This type of vaporization
does not visually change the characteristics of the tissues, of-
fering the surgeon the possibility to differentiate the fibrous
tissue and the muscle fibers of the prostate capsule with a
better accuracy. Absence of blood loss offers excellent visu-
alization during the entire procedure. Vaporization zone was
very smooth and had sharp edges, with no irregularities or
tissue remains, with no supplementary thermal lesions of the
underlying tissue.

Regarding the mean duration of the intervention, BPV
showed better duration then laser incision [17-20] (11.0 minu-
tes compared to 23.7 minutes), demonstrating its efficiency
in rapid elimination of scar tissue. Regarding objectivity, our
follow-up results are satisfactory compared to literature data.
in the study held by Basok E. K. et al.,, 2008 [21] patients with
secondary UBNS underwent bipolar vaporization and had
mean follow-up duration of 12.2 months, where Q.. elevated
from 3.4 ml/s before the surgery to 16.2 ml/s. in our case,
even though the duration of follow-up is smaller, Q__ prog-
ress was substantial from the preoperative value of 7.2 ml/s
to 24.3 ml/s at 6 months after the surgery.

In the study made by Sevriukov et al., regarding TUR, where
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in care a fost efectuatd doar rezectia bipolara, RV a scazut de la
92,3 ml (preoperatoriu) la un maxim de 35 ml, dupa interventia
chirurgicald; Q . a crescut de la 8,1 ml/sla 19,8 ml/s si IPSS a
fost redus de la 20,8 pana la 7,5 puncte [22, 23].

Din aceasta perspectivd, putem spune ca vaporizarea cu
plasma constituie o implementare promitatoare a sistemului
BiVap (vaporizare bipolard). Studiul nostru a remarcat Imbu-
natatiri substantiale la media RV, care, de la 115 ml a scazut la
25 ml la 6 luni postoperatoriu; de asemenea, au fost obtinute
progrese semnificative ale Q _ si IPSS: primul a crescut de la
7,2 ml/s la 24,3 ml/s, iar cel de-al doilea parametru - de la
21,5 a scazutla 3,8.

Totodatd, VBP poate fi comparata cu o incizie cu laser. Po-
trivit unui studiu, realizat de Bach T. et al. [17], in care 14 paci-
enti au beneficiat de incizie cu laser cu unda continua de 2 mi-
croni, Q__ acrescutdela9 ml/sinainte de operatie la 23 ml/s,
dupa o supraveghere de 12 luni. Scorul simptomelor si QoL s-a
imbunatatit de la 22 la 8 puncte si, respectiv, de la 4 1a 1 punct.
Rezultatele noastre sunt similare acestor cifre, dovedindu-se,
astfel, eficacitatea VBP. Pe de alta parte, tehnologia bipolara
pare sa fie mai avantajoasa din punct de vedere al costurilor,
comparativ cu tratamentul cu laser [21, 24-26].

Vaporizarea bipolara cu plasma este o metoda relativ noua,
initial, fiind o parte a tehnicii chirurgicale aplicate in patolo-
gia tractului urinar inferior. Desi a fost confirmata ca fiind o
procedura sigurd pentru tratamentul hiperplaziei benigne a
prostatei [27] si a tumorilor vezicale mari neinvazive [28], uti-
lizarea acestei metode capata amploare larga si la pacientii cu
SCVU.

Datele obtinute pe termen de pana la 6 luni al acestei teh-
nici, au aratat, in general, rezultate clinice satisfacatoare. As-
pectele postoperatorii ale lojei prostatice au relevat un pasaj
mare, fara obstructie, in fiecare dintre cazuri. Timp redus de
functionare, cateterism si spitalizare, precum si ameliorarile
semnificative postoperatorii ale Q__, RV, IPSS si scorului QoL
reprezintd avantaje importante ale acestei noi tehnici. De ase-
menea, este important de mentionat faptul ca nu s-au consta-
tat complicatii intra- si postoperatorii majore, ceea ce confir-
ma siguranta procedurii.

in functie de toate aceste aspecte mentionate, rezultatul
VBP este comparat, in mod favorabil, cu incizia sau rezectia
monopolara, vaporizarea sau rezectia bipolara, precum si cu
incizia cu laser. Referitor la rata de re-stenoza, VBP pare a fi
destul de promitdtoare, desi sunt necesare studii mai ample
pentru elucidarea acestui aspect. Or, rezultatele pe termen
lung (mai mult de 12 luni) si viabilitatea generalda a metodei
ramane a fi stabilita. Prin urmare, BPV reprezinta o alternativa
valoroasa 1n tratamentul SCVU secundarg, cu buna eficacitate,
morbiditate redusd, recuperare postoperatorie rapida si para-
metri de supraveghere satisfacatori.

Referitor la complicatiile pe termen lung, rata unei re-ste-
noze dupa un tratament endoscopic al SCVU este considerabi-
13, indiferent de tehnica aplicata: de 13,7% - pentru rezectia
standard [29] si de 27,5% - pentru incizia monopolara a co-
lului vezical [22]. Conform studiilor publicate, un avantaj im-
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only bipolar resection was made, RV dropped from 92.3 ml
preoperatively to a maximum of 35 ml after the surgery, Q
elevated from 8.1 ml/s to 19.8 ml/s and IPSS reduced from
20.8to0 7.5 [22, 23].

From this perspective, we can affirm that plasma vaporiza-
tion is a promising implementation of the BiVap system (bi-
polar vaporization). Our study showed remarkable improving
in RV mean values that dropped from 115 ml to 25 ml in 6
months after the surgery and significant progresses of Q
and IPSS - Q__ elevated from 7.2 ml/s to 24.3 ml/s and IPSS
dropped from 21.5 to 3.8.

Also, BPV can be compared to laser incision. According to
the study held by Bach T et al. [17], in which 14 patients un-
derwent laser incision with a continuous wave of 2 microns,
Q. elevated from 9 ml/s before surgery to 23 ml/s after a 12
months follow-up. Symptoms score and QoL improved from
22 to 8 and from 4 to 1 respectively. It is clear that our results
are similar to these numbers, proving BPV’s efficiency. From
another point of view, bipolar technology seems to be more
cost effective than laser treatment [21, 24-26].

Bipolar plasma vaporization is a relatively new method,
being initially a part of the surgical technique for treating uri-
nary inferior tract pathologies. Although it was widely con-
firmed that it was a safe procedure for treating BPH [27] and
large non-invasive bladder tumors [28], this method is now
being more widely used in patients with UBNS. This method
required supplementary investigations and proves regard-
ing practical advantages and technical supply, fact that deter-
mined the object of this study. Data obtained from 6 months
follow-up of this technique showed satisfactory clinical re-
sults. Postoperative aspects of the prostate showed a wide
passage with no obstruction in each of the cases. Reduced
time of execution, catheterization and hospital stay, as well as
significant improving after the surgery of Q__, RV, IPSS and
QoL score represent the advantages of this new method. Also
it is worth to mention that no intra and postoperative compli-
cations were noted, fact that proves the safety of the method.

Depending on all these factors, BPR results are compared
with monopolar incision or resection, bipolar vaporization
or resection and laser incision. Regarding re-stenosis, BPV
seems so have promising results, although further research
is needed to confirm this fact. Thus, long term results (more
than 12 months) and general viability of the method has to
be established. All in all make BPV a valuable alternative in
treating secondary UBNS, with good efficiency, reduced mor-
bidity, rapid postoperative recovery and satisfactory follow-up
parameters.

Regarding long term complications, rate of re-stenosis af-
ter endoscopic treatment of UBNS is considerable according
to literature data, regardless of the method used: 13.7% for
standard resection [29] and 27.5% for monopolar incision of
the bladder neck [22]. According to published researches, an
important advantage of instantaneous bipolar vaporization
of fibrous tissue is that it contributes to a reduced recurrence
rate of appearance of scar tissue [21]. Also, laser incision was



portant al vaporizarii bipolare instantanee al tesutului fibros
este cd acest fapt contribuie la o recurenta scazuta de formare
a tesutului cicatriceal [21]. De asemenea, incizia cu laser a fost
implementatd pentru a asigura o dezintegrare a zonei fibroase
si epitelizarea secundarg, fara cicatrici.

Datorita perioadei relativ scurte de supraveghere postope-
ratorie in studiul nostru, este prea devreme pentru a formula
anumite concluzii referitor la vaporizarea cu plasma BiVap.
Dar, deoarece nu existd imagini uretrografice sugestive a re-
stenozei la 6 luni, iar progresele in ceea ce priveste parametrii
de supraveghere au ramas constante, VBP pare sa confirme ca-
pacitatea de a preveni o fibroza recurenta. Acest aspect poate
constitui un fundament solid pentru studiile ulterioare.

Concluzii

Interventiile endoscopice transuretrale, TUR si VBP, pose-
da eficacitate clinica inaltd in tratamentul pacientilor cu HBP
si SCVU. Rezultatele VBP par a fi mai avantajoase fata de TUR
a colului vezicii urinare si a prostatei. Caracterul traumatizant
mai redus, durata mai mica a interventiei, a perioadei de rea-
bilitare si a spitalizarii, incidenta mai scazuta a complicatiilor
sirecidivelor, pledeaza in favoarea interventiilor transuretrale
respective. Posibilitatea minimizarii volumului de interventie
prin efectuarea VBP permite de a cruta pacientii de varsta in-
aintata si senila de obstructia infravezicala, provocata de HBP
si SCVU.

Vaporizarea bipolara cu plasma prezinta si avantaje im-
portante in tratamentul SCVU secundara: lipsa hemoragiilor,
vizibilitatea buna pe tot parcursul procedurii, o durata mai re-
dusa de reabilitare, datorita eliminarii mai rapide a tesutului
cicatriceal.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Disfunctiile temporo-mandibulare (DTM) reprezintd o
problema semnificativd de sandtate publicd. Viziunea me-
dicald asupra etiologiei si patogeniei disfunctiilor temporo-
mandibulare s-a modificat substantial in ultimii ani datorita
noilor studii stiintifice, care privesc aceste maladii prin pris-
ma unor modele plurifactoriale complexe, astfel fiind realiza-
ta o abordare terapeutica multidisciplinara.

Ipoteza de cercetare

De a sistematiza datele recente din literatura de speciali-
tate, referitor la etiologia si patogenia a diverse forme de dis-
functie temporo-mandibulara.

Noutatea adusa literaturii stiintifice din domeniu

Articolul evalueaza datele recente, raportate din literatu-
rd, ce cuprind aspecte etiologice si patogenetice ale disfunc-
tiei temporo-mandibulare, care au o importanta deosebita in
directionarea tratamentului, in dependenta de forma clinica.

Rezumat

Introducere. Etiologia DTM ramane si astdzi un subiect
controversat in literatura de specialitate. In contextul ultime-
lor rezultate ale cercetarii stiintifice, caracterul plurifactori-
al al etiologiei DTM este unanim acceptat. Unele teorii etio-
logice au fost abandonate, altele valorificate, venind timpul
teoriilor etiologice plurifactoriale. Semnificatia si importan-
ta factorilor in etiologia si patogenia disfunctiei temporo-
mandibulare este si astdzi un subiect de discutie Tn randul
cercetatorilor si clinicistilor, pentru stabilirea imperativelor
stiintifico-didactice.

Material si metode. Au fost analizate publicatiile anilor
2000-2014, selectate pe baza unor cuvinte cheie: disfunctie
temporomandibular3, etiologia DTM, mecanisme patogene-
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What is not known, about the topic

Temporomandibular dysfunctions (TMD) is a significant
public health problem. The medical view on the etiology and
pathogenesis of the temporomandibular dysfunctions has
changed significantly In recent years due to new scientific
studies concerning these diseases in terms of pluri-factori-
al complex models, thus being employed a multidisciplinary
therapeutic approach.

Research hypothesis

To systematize the recent data from the dental literature
concerning the etiology and pathogenesis of various forms of
temporomandibular dysfunction.

Article’s added novelty on the scientific topic

In the article there is presented the recent data from the
dental literature, which covers etiological and pathogenetic
aspects of the temporomandibular that have a great importan-
ce in directing the treatment, depending on the clinical form.

Abstract

Introduction. The etiology of TMD remains a controversi-
al topic In the dental literature. in the context of the recent sci-
entific research results, the plurifactorial nature of TMD etio-
logy has been widely accepted. Some etiological theories have
been abandoned, others were valorized, currently there are
being proposed the plurifactorial etiological theories. The sig-
nificance and importance of the factors in the etiology and pa-
thogenesis of temporomandibular dysfunction remains even
today a topic of discussion among researchers and clinicians,
in order to establish scientific and educational imperatives.

Material and methods. There were analyzed the articles
published between 2000-2014; that were selected based on
the following keywords: temporomandibular dysfunction,



The etiology and pathogenesis of temporomandibular dysfunction

tice a diverse forme de DTM, factori etiologici, cu aplicarea
unor criterii de includere si excludere. Datele obtinute, mai
apoi, au fost sistematizate si analizate.

Rezultate. Analizand si sintetizand datele din literatura de
domeniu, referitor la etiologia si patogenia DTM, am sistema-
tizat informatia respectiva in functie de ponderea si semnifi-
catia factorilor conditio-cauzali, mecanismelor de producere
a disfunctiei si interrelatia acestora in diverse forme clinice.

Concluzii. Analiza factorilor etiologici si a patogeniei, care
intervin in geneza DTM, este un reper anamnestic important
pentru stabilirea diagnosticului si aplicarea metodelor efici-
ente de tratament.

Cuvinte cheie: disfunctie temporo-mandibular3, etiolo-
gie, mecanisme patogenetice, factori etiologici.

Introducere

In concordanti cu criteriile studiilor epidemiologice, reco-
mandate de OMS, Reychlera H. et al. (2008), sustin cad in jur de
30-50% din populatia examinata in cadrul unei cercetari au
suferit, pe parcursul vietii, de cel putin un episod de disfunc-
tie temporo-mandibulara [1].

Conform datelor studiilor din cadrul Institutului National
de Cercetdri Cranio-Faciale si Dentare (SUA) [2], disfunctii-
le temporo-mandibulare sunt o problema semnificativa de
sanatate publica, afectind aproximativ 5-12% din populatia
adulta. Disfunctia temporo-mandibulara reprezinta a doua,
cea mai intdlnitd, afectiune musculo-scheletald, prima fiind
durerea lombara cronica si are un impact semnificativ asupra
activitatii cotidiene, gradului de functionalitate psiho-sociala
si a calitatii vietii.

Material si metode

Sursa de informatie a fost reprezentata de articolele din
baza de date online PubMed (serviciul Librariei Nationale de
Medicind a Institutului National de Sanatate al Statelor Uni-
te; 1. engl. US National Library of Medicine, National Institu-
te of Health). A fost efectuata cautarea dupa cuvintele cheie:
Jdisfunctie temporomandibulard”, ,etiologia disfunctiilor tem-
poromandibulare”, ,mecanisme patogenetice a disfunctiilor
temporomandibulare”, ,factori etiologici a disfunctiilor tem-
poromandibulare”, printre publicatiile de pana in septembrie
2015. Dupa examinarea titlurilor articolelor gasite, au fost ale-
se cele ce, potential, puteau sa contina date referitoare la eti-
ologia si patogenia disfunctiilor temporomandibulare. Au fost
analizate abstractele si textele integrale ale acestor articole,
fiind selectate 18 articole, care contineau informatii referitor
la teoriile etiologice plurifactoriale, factorii etiologici intra- si
extrasistemici. Ulterior, informatia a fost sitematizata cu pre-
zentarea principalelor aspecte ale viziunii contemporane asu-
pra etiologiei si patogeniei disfunctiilor temporomandibulare.

Rezultate

Un factor cauzal important In etiologia si patogenia dis-
functiei temporo-mandibulare este considerat, actualmente,
stresul emotional [3].
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TMD etiology, pathogenetic mechanisms of various forms of
TMD, etiologic factors. The selection process has used inclusi-
on and exclusion criteria. The accumulated data has subjected
to systematization and analysis.

Results. Analyzing and synthesizing the literature of the
field, on the etiology and pathogenesis of TMD, we have sys-
tematized the data depending on its weight and significance
of conditional-causal factors, the mechanisms that produce
dysfunction and their interrelation in various clinical forms.

Conclusions. The analysis of etiological factors and patho-
logy involved in the genesis of TMD is an important anamne-
stic milestone, which helps to establish the diagnosis and to
select and apply effective methods of treatment.

Key words: temporomandibular dysfunction, etiology, pa-
thogenetic mechanisms, etiologic factors.

Introduction

In line with the WHO-recommended criteria for epidemio-
logical studies, Reychlera H. et al. (2008) affirm that about 30-
50% of the population examined in their research, has suffe-
red of at least one episode of temporomandibular dysfunction
during their lifetime [1].

According to the studies conducted at the National Insti-
tute of Dental and Craniofacial Research (USA) [2], tempo-
romandibular dysfunctions are a signiOOficant public health
problem, affecting approximately 5-12% of the adult popu-
lation. Temporomandibular dysfunction is the second most
common, musculoskeletal disease, after chronic back pain and
has a significant impact on daily activities, on the degree of
psychosocial functionality and upon the quality of life.

Material and methods

The source of information was represented by scientific ar-
ticles from the online database PubMed (US National Library
of Medicine, National Institute of Health). A search has been
conducted using the following key words: “temporomandibu-
lar dysfunction”, “etiology of temporomandibular disorders”,
“pathogenetic mechanisms of temporomandibular disorders”,
“etiologic factors of temporomandibular disorders” through
online resources, published until September 2015. After re-
viewing the titles of the found articles, there were chosen the
ones that potentially could contain data regarding the etiolo-
gy and pathogenesis of temporomandibular disorders. There
were analyzed the abstracts and the full texts of these articles,
thus there were selected 18 articles that contained informati-
on regarding plurifactorial etiological theories, intra-systemic
and extra-systemic etiological factors. Subsequently, the data
was systematized, with the presentation of the main aspects of
the contemporary view concerning the etiology and pathoge-
nesis of the temporomandibular disorders.

Results

Currently, emotional stress is considered an important ca-
usal factor in the etiology and pathogenesis of temporomandi-
bular dysfunction [3].

Stress factors trigger various adaptive phenomena, to



Factorii stresanti declanseaza diverse fenomene adaptive,
la care organismul uman este impus sa reactioneze in functie
de nivelul de percepere a stresului si starea sistemului nervos
vegetativ simpatic.

Datele unor investigatii psiho-emotionale la persoanele cu
DTM, demonstreaza o gama larga de caracteristici ale com-
portamentului: nervozitate, anxietate, obsesie etc [4].

in acest context, conform lui Molina O. et al. (2001), an-
xietatea joaca un rol important in producerea disfunctiilor
temporo-mandibulare, drept factor predispozant si agravant,
fiind implicata in perceperea durerii [5].

Dworkin S. et al. (2002), recomanda ca pacientii cu DTM
sa urmeze terapiile - psihologica si comportamentald, ca par-
te a tratamentului complex datorita rolului factorilor psiho-
sociali In cadrul etiologiei multifactoriale a DTM [6].

Intr-un studiu realizat de Bonjardim L. et al. (2008), care
a utilizat Scala HADS (1. engl. Hospital Anxiety and Depresion
Scale), au gasit o corelatie statistica Intre aparitia DTM si an-
xietate [7].

Dougall A. et al. (2012), au stabilit, In urma cercetarii
stiintifice, o diferentd statistic semnificativa pentru variabi-
lele pre- si post-tratament a stresului si a dereglarilor psiho-
somatice [8].

Vedolin G. et al. (2009), intr-un studiu realizat, a observat
niveluri sporite de stres la pacientii cu DTM in comparatie cu
persoanele sanatoase [9].

Conform lui Rollman G. et al. (2000), in literatura de dome-
niu, exista dovezi, ca unii pacienti cu DTM au o predispozitie
biologica de reactionare sporita la stres, ceia ce In perspectiva
ar recomanda treninguri de relaxare, consiliere etc., pentru a
diminua sansa de aparitie a semnelor si simptomelor ei [10].

Stresul poate influenta activitatea simpatica, intervenind
in DTM in doua moduri: ca factor cauzal si favorizant [3].

Starile psiho-emotionante conditionate de stres pot fi res-
ponsabile de alterarea raspunsului muscular prin hiperactivi-
tatea lui [11, 12].

In acelasi timp, anumite particularititi anatomice cum ar
fi: insertia muschiului pterigoidian lateral superior, caracterul
abrupt al pantei posterioare a tuberculului articular, morfolo-
gia particularizata a condilului si a fosei mandibulare, predis-
pun pacientul la DTM. Proportia insertiei fibrelor muschiului
pterigoidian lateral superior pe col si pe disc prezinta variatii
individuale, influentand producerea dislocarii discului articu-
lar [3].

O serie de autori [3], sunt de parerea cd, in cazul discurilor
afectate morfologic, subtierea marginii posterioare, alungirea
ligamentelor discale colaterale, a laminei retrodiscale inferi-
oare, hiperactivitatea muschiului pterigoidian lateral supe-
rior produsa de stres, duce la pozitionarea mai anterioara a
discului in raport cu condilul, in conditii de repaus articular.

Acestea sunt mecanismele de producere a disfunctiilor an-
samblului condil-disc.

Secundar suprasolicitdrii functionale a ATM prin activitati
parafunctionale, are loc microtraumatizarea elementelor ar-
ticulare si aparitia osteoartritei.

In unele observatii clinice si studii electromiografice [3]

Etiologia si patogenia disfunctiei temporo-mandibulare

which the human body is forced to react based on the level of
perceived stress and the status of the sympathetic autonomic
nervous system.

Several psycho-emotional studies conducted on individu-
als with TMD, reveal a wide range of behavioral features, such
as nervousness, anxiety, obsession etc [4].

In this context, according to Molina O. et al. (2001), anxi-
ety plays an important role in initiating temporomandibular
disorders, playing the role of a predisposing and aggravating
factor that is involved in pain perception [5].

Dworkin S. et al. (2002) recommend that TMD patients
should follow psychological and behavioral therapies as part
of their complex treatment, due to the role of psychosocial fac-
tors in the etiology of multifactorial TMD [6].

In a study conducted by Bonjardim L. et al. (2008), where
the researchers have deployed the HADS Scale (Hospital Anxi-
ety and Depression Scale), there has been established a statisti-
cal correlation between the occurrence of TMD and anxiety [7].

Dougall A. et al. (2012), based on their research, have esta-
blished statistically significant difference between the varia-
bles before and after the treatment of stress and psychosoma-
tic disorders [8].

In a study conducted by Vedolin G. et al. (2009), the au-
thors have observed increased stress levels in patients with
TMD in comparison to healthy individuals [9].

According to Rollman G. et al. (2000), in the dental litera-
ture, there are evidences that some patients with TMD exhibit
a biological predisposition of showing increased reaction to
stress, which in perspective, would make relaxation training,
counseling etc., more recommendable for these individuals, in
order to lessen the chance of developing TMD signs and symp-
toms [10].

Stress can influence the sympathetic activity by interfering
with TMD two ways: as a causal or favorable factor [3].

The psycho-emotional stress may be the ones responsible
for the alteration of muscle response via muscle hyperactivity
[11,12].

At the same time, certain anatomical features such as: the
insertion of the superior lateral pterygoid muscle, the steepne-
ss of the posterior slope of the articular tubercle, the peculiar
morphology of the condyle and of the mandibular fossa, can be
considered to be predisposing factors to TMD. The proportion
insertion of the fibers of the superior lateral pterygoid muscle
on the condyloid process and the disk, show individual variati-
ons, which can facilitate an articular disk dislocation [3].

Several authors [3], state that in the case of morphological-
ly affected disks, the thinning of the posterior ridge, the stret-
ching of the collateral disk ligaments and of the inferior retro-
discal lamina, hyperactivity of the superior lateral pterygoid
muscle caused by stress; all of these lead to a more anteriori-
zed disk position to the condyle, during articular rest.

These are the mechanisms of producing the dysfunction of
the condyle-disk assembly.

Secondary to the functional overload of TM] due to para-
functional activities, there occurs the micro-injury to the joint
elements and the onset of osteoarthritis.

In some clinical observations and electromyographic stu-
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s-a determinat ca la 80% din pacientii cu DTM, s-au depistat
parafunctii musculare.

In acelasi timp, hiperactivitatea musculard produsi de
stres poate agrava artrita reumatoida si inflamatia tesuturi-
lor retrodiscale.

Hiperactivitatea musculara caracterizatd prin cresterea
tonusului muscular, declansata de interferentele ocluzale, re-
prezintd, la randul ei, un factor cauzal, care poate suprasolici-
ta elementele ATM.

Dupa cum afirma Okeson J. (2012), disarmoniile ocluzale
sunt un factor important al DTM [3].

In unele studii clinice s-au observat corelatii statistice
semnificative dintre influenta pe termen lung a interferente-
lor ocluzale si aparitia frecventa a semnelor si simptomelor
disfunctionale [13].

Demonstratiile existente curente sugereaza ca influenta
ocluziei in aparitia si dezvoltarea DTM este scazuta. Totusi,
o influenta scazuta Inseamnad ca particularitatile ocluziei
pot contribui la aparitia unei parti din semnele/simptomele
DTM [14].

Meta-analiza a 57 de studii epidemiologice referitor la po-
sibila relatie dintre ocluzie si DTM [3], a concluzionat ca In
35 din ele este demonstrata existenta unei astfel de asocieri.

Conform lui Roda A. et al. (2007), dizarmoniile Intre re-
latia centrica (RC) si intercuspidarea maxima (IM), precum
si ocluzia incrucisata unilaterald, au demonstrat un potential
predictiv pentru anumite forme de DTM [15].

Simmons H. et al. (2008), raporteaza c3, in prezenta rela-
tiilor ocluzale scheletale, clasa a II-a tip scheletal, reprezinta
risc sporit de aparitie a DTM [4].

Am adus aceste date a cercetdrilor din domeniu la subiec-
tul respectiv pentru a mentiona impactul dizarmoniilor oclu-
zale in aparitia si dezvoltarea DTM.

Disarmoniile ocluzale acute (contacte premature din in-
tercuspidarea maxima si interferentelor de parte nelucra-
toare din cursul miscarilor excentrice a mandibulei) au un
impact major asupra functiei muschilor masticatori. Sistemul
neuro-muscular se poate adapta la imperfectiunile ocluzale
prin aparitia unor noi engrame musculare, care permit man-
dibulei sa ocoleasca aceste contacte cu potential distructiv.
Daca fenomenul compensator nu se produce, apare o forma
mai severd de DTM miogena (spasm muscular, mialgie etc.)
[3].

La rand cu cele expuse anterior, dizarmoniile ocluzale cro-
nice nu declanseaza, in mod obligatoriu, DTM. Daca pacientul
nu prezinta semne si/sau simptome disfunctionale, se con-
sidera ca ocluzia se gaseste in limitele tolerantei fiziologice.
Nivelul de adaptare este reprezentat de toleranta fiziologica
individuala.

Un alt factor etiologic cauzal este macrotraumatismul. in
urma macrotraumatismelor are loc alungirea ligamentelor
colaterale ale ATM sau ele pot determina dislocarea condilu-
lui de 1a nivelul fosei mandibulare. Secundar, va fi compromis
raportul dinamic condil-disc. Solicitarea brusca si excesiva
a suprafetelor articulare poate intrerupe continuitatea lor
structurala si aparitia incompatibilitatii morfologice (ade-

MJHS 8(2)/2016

dies [3] there has been determined that in 80% of patients
with TMD, there were found muscle parafunctions.

At the same time, muscle hyperactivity caused by stress
can aggravate rheumatoid arthritis and inflammation of the
retrodiscal tissues.

Muscle hyperactivity characterized by increased muscle
tone that triggered by occlusal interferences, In turn repre-
sents a causal factor, which can overload the TM] elements.

As Okeson J. (2012) is stating it, occlusal disharmonies are
an important factor in the etiology of TMD [3].

In some clinical trials, there had been observed statistical-
ly significant correlations between the long-term influence of
occlusal interferences and the frequent occurrence of dysfunc-
tional signs and symptoms [13].

The current arguments show that the influence of occlusi-
on in the onset and development of TMD is low. However, a les-
ser influence means that some peculiarities regarding occlusi-
on may contribute to some of the TMD signs/ symptoms [14].

The meta-analysis of 57 epidemiological studies regarding
the possible relationship between occlusion and TMD [3] con-
cluded that 35 of them demonstrate the existence of such an
association.

According to Roda A. et al. (2007), imbalances between
centric relation (CR) and maximum intercuspation (IM), as
well as the unilateral cross bite exhibit a potential predictive
value for certain forms of TMD [15].

Simmons H. et al. (2008) reported that in the presence of
occlusal skeletal relations like skeletal Class II, there is an in-
creased risk of developing TMD [4].

We have brought these data from the researches on this
topic in order to highlight the impact of occlusal disharmonies
on the onset and development of TMD.

Acute occlusal disharmonies (premature contacts in ma-
ximum intercuspation and interferences on the non-working
side during the eccentric movements of the jaw) have a major
impact on the masticatory muscle function. The neuromuscu-
lar system can adapt itself to occlusal imperfections by using
of new muscle engrams that allow the jaw to bypass these con-
tacts with a destructive potential. If the compensatory pheno-
menon does not occur, it denotes a more severe form of myo-
genic TMD (muscle spasm, myalgia etc.) [3].

An addition to the aforementioned information, chronic
occlusal disharmonies do not always trigger TMD. If the pa-
tient has signs and/or dysfunctional symptoms, it can be con-
cluded that the occlusion is within the limits of physiological
tolerance. The adaptation level is represented by the individu-
al physiological tolerance.

Another etiologic causative factor is the macro-trauma. Ma-
cro-trauma leas to the elongation of collateral TM] ligaments
or it can cause the dislocation of the condyle at the level of
the mandibular fossa. Secondary, there will be compromised
the dynamic condyle-disk ratio. Sudden and excessive strain of
the articular surfaces can interrupt their structural continuity
and can lead to morphological incompatibility (intraarticular
adhesions, morphological deviations, subluxation, and spon-
taneous dislocation).



rente intraarticulare, deviatii de forma, subluxatia, dislocarea
spontana).

in alt aspect, traumatismele cervicale, la randul lor, pot fi
urmate de disfunctii cranio-cervicale.

Artralgia, asociata cu zgomotele articulare si limitarea
miscarilor mandibulei, In astfel de situatii, se explica prin co-
relatie neuro-fiziologica, care exista intre muschii cervicali si
cei masticatori.

Unii autori mentioneaza ca efectele excitatorii centrale
(impulsuri constante de durere profunda in structurile mus-
culare scheletice, nervoase, vasculare) perturba adesea activi-
tatea musculara prin anumite mecanisme specifice [3, 15, 18].

Un factor favorizant, local, care influenteaza toleranta fizi-
ologica individuald, este instabilitatea ortopedica [3]. Apreci-
erea starii de stabilitate ori instabilitate ortopedica, in urma
examenului clinic functional si paraclinic, este foarte impor-
tantd in prevenirea aparitiei si procesului evolutiei DTM, 1n
special, celor artrogene, cu aplicarea unor solutii terapeutice
eficiente.

Factorii sistemici, care conditioneaza toleranta fiziologica
individuald, sunt: cei constitutionali, conditia fizica, tonusul
simpatic, mecanismele de modulare ale durerii etc.

Pe masura progresarii disfunctiei ansamblului condil-disc
(prin reducerea elasticitatii laminei retrodiscale superioare),
condilul agraveaza traumatizarea laminei retrodiscale inferi-
oare si a tesuturilor retrodiscale, provocand inflamatia aces-
tora. Conform lui Kopp S. et al. (2001), inflamatia tesuturilor
sinoviale este principalul determinant al aparitiei artralgiei
[16]. In cascada inflamatorie sunt implicate procese celula-
re complexe, precum activarea T-limfocitelor, macrofagilor si
celulelor plasmatice cu expunere a numerosi mediatori infla-
matori (prostaglandine, serotonina, citokinele proinflama-
toare, precum si antagonistii acestora). Conform Ugeyler N. et
al. (2006), cascada inflamatorie si raportul dintre substantele
pro- si antiinflamatorii au o importanta in evolutia procesului
algic si in cronicizarea maladiei [17].

De asemenea, in aceste procese sunt implicate si substan-
te neurochimice din eferentatia simpatica (neuropeptida Y;
norepinefrina etc.), cat si peptide neuroendocrine, care con-
tribuie la durerea in articulatia temporo-mandibulara [3].

Okeson J. et al. (2012), considera ca articulatia temporo-
mandibulara poate fi afectata de mai multe tipuri de patolo-
gii, cum ar fi: osteoartrita, osteoartroza si poliartritele [3]. In
osteoartrita nu este vorba de un raspuns inflamator autentic,
ci de o stare neinflamatorie, care duce la distrugerea suprafe-
telor articulare si a osului articular. Cauza este atribuita unei
suprasolicitari mecanice a articulatiei.

In acelasi timp, solicitirile functionale la nivelul suprafe-
telor articulare stimuleaza procesul de remodelare. in cazul
cand se depaseste capacitatea de remodelare a condilului,
apare un raspuns distructiv. Cand modificarile osoase sunt
active, procesul este denumit osteoartrita, dar cand, pe masu-
ra remodelarii, situatia devine stabild, iar morfologia osoasa
ramane alteratd, este vorba de osteoartroza.

Studiile experimentale de laborator au demonstrat ca arti-
culatia temporo-mandibulara poate sa se adapteze la modifi-
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In another aspect, the cervical traumatisms, in turn, may
be followed by cranio-cervical disorders.

Arthralgia, associated with articular noise and the limitati-
on of mandible movements, in such situations, can be explai-
ned by the neuro-physiological correlation that exists betwe-
en the muscles of the neck and jaw.

Some authors state that the central excitatory effects (con-
stant deep pain impulses 1n the structures of skeletal muscles,
nerves, vessels) often disrupt the muscle activity by certain
specific mechanisms [3, 15, 18].

One favorable local factor that influences the individual
physiological tolerance is the orthopedic instability [3]. The
assessment of the orthopedic stability or instability, after a cli-
nical and paraclinical functional exam, is very important as a
preventive measure during the development of TMD, particu-
larly for the arthrogenic clinical forms, when used in combina-
tion with effective therapeutic solutions.

The systemic factors that determine the individual physi-
ological tolerance are the factors related to body constitution,
the physical condition, the sympathetic tonus, the mechanis-
ms of pain modulation etc.

As the condyle-disk assembly dysfunction progresses (by
reducing the elasticity of the retrodiscal superior lamina), the
condyle will exacerbate the traumatic effect on the inferior re-
trodiscal lamina and on the retrodiscal tissues, causing their
inflammation. According to Kopp S. (2001), the inflammation
of the synovial tissues is the main determinant for the onset
of arthralgia [16]. In the inflammatory cascade, there are in-
volved a series of complex cellular processes, such as the acti-
vation of T-lymphocytes, macrophages and plasma cells, with
their exposure to numerous inflammatory mediators (pros-
taglandins, serotonin, pro-inflammatory cytokines and their
antagonists). According to Uceyler N. et al. (2006), the inflam-
matory cascade and the ratio between the pro- and anti-in-
flammatory substances are important in the evolution of the
algic process and chronic disease [17].

In addition, in these processes there are also involved the
neurochemical substances from the sympathetic efferentation
(neuropeptide Y, norepinephrine, etc.), as well as neuroendo-
crine peptides that contribute to the pain in the temporoman-
dibular joint [3].

Okeson J. (2012) considers that several diseases, such as
osteoarthritis, osteoarthritis and polyarthritis [3], can affect
the temporomandibular joint. in osteoarthritis, there is no ge-
nuine inflammatory responses, but there is a non-inflamma-
tory condition that results in the destruction of the joint and
bone articular surfaces. The cause is attributed to a mechani-
cal overload of the joint.

At the same time, the functional demands at the level of
the articular surfaces stimulates the remodeling processes. in
the case when the remodeling capacity of the condyle is exce-
eded, there will follow a destructive response. When the chan-
ges 1n the bone are active, the process is called osteoarthritis,
but when, as the remodeling is active, the situation becomes
stable and bone morphology remains altered, there can be an
osteoarthrosis.

Experimental laboratory studies have shown that the tem-
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carile suprasolicitarii biomecanice ale mandibulei, permitand
tesuturilor articulare afectate sa mentina o functionalitate
eficienta. Aceastd adaptabilitate poate fi negativ afectata de
cativa factori, precum: varsta avansatd, leziuni traumatice in
antecedente, tonus simpatic sporit, schimbari hormonale. Le-
zdrile mecanice, insotite de hipoxie si inflamatie neurogenica,
manifesta mecanismele implicate In aparitia proceselor dege-
nerative in articulatia temporo-mandibulara [18].

Factori etiologici variati pot provoca poliartrite cu infla-
matia suprafetelor articulare. In functie de acesti factori, se
distinge artrita traumatica, infectioasa, reumatoida etc. Artri-
ta traumatica este produsa de un microtraumatism cu leza-
rea si inflamatia suprafetelor articulare. Artritele infectioase
pot lua nastere prin invazia bacteriana pe calea unei plagi sau
consecutiv bacteremiei. Artritele reumatoide sunt afectiuni
sistemice, care implici mai multe articulatii in organism. in
cadrul lor, are loc inflamatia membranei sinoviale, care se
extinde, ulterior, la tesuturile conjunctive Tnconjuratoare si
la suprafetele articulare. In cazuri grave se asociazi resorb-
tia tesuturilor osoase, cu deformarea consecutivd a capului
condilian. In urma deformarii capului condilian poate aparea
malocluzia acuta [3].

Aderentele intracapsulare impiedica miscarile de transla-
tie ale condilului in fosa articulara, ceea ce determina limi-
tarea foarte intensa a miscarilor mandibulei. Acest fenomen
poarta denumirea de anchilozad osoasa, care afecteaza esen-
tial miscarile mandibulei. Acestea se Incadreaza in forma cli-
nica de hipomobilitate mandibulara cronica. in cele din urms3,
tulburdrile de crestere osoasd, cum ar fi: agenezia, hipoplazia,
hiperplazia si neoplazia pot duce la tulburari functionale cu
inducerea unor malocluzii semnificative.

Discutii

Analiza datelor literaturii din domeniu ne demonstreaza
caracterul plurifactorial al etiologiei DTM. Ponderea factori-
lor descrisi in aparitia diverselor forme clinice de DTM este In
dependentad de frecventa, intensitatea si durata actiunii aces-
tor factori si de toleranta fiziologica individuald. In centrul
patogeniei DTM sta suprasolicitarea de durata, nefiziologicad a
componentelor sistemului stomatognat prin hiperactivizarea
musculara. Interrelatia diverselor forme clinice de DTM poate
fi caracterizata prin aparitia, initial, a disfunctiilor musculare,
care, progresand, produc disfunctii articulare si invers.

Teoriile etiologice plurifactoriale sistematizeaza factorii
etiologici: intrasistemici si suprasistemici, care pot indeplini
rolul de factor cauzal, favorizant sau perpetuant.

in acest context, mecanismele patogenetice, descrise 1n li-
teratura din domeniu, sunt influentate de actiunea diversilor
factori etiologici, caracterul modificarilor structurale si func-
tionale, capacitatea de adaptare la imperfectiuni a elemente-
lor sistemului stomatognat.

Din cele expuse anterior, putem mentiona ca, actualmente,
se realizeaza cercetari privitor la etiologia DTM in diverse as-
pecte: genetic, hormonal, patofiziologic, comportamental etc
[4,9-11, 14, 16].
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poromandibular joint can adapt to changes in the biomecha-
nical load of the mandible, allowing the affected joint tissues
to maintain an effective functionality. This adaptability can be
negatively affected by several factors such as advanced age,
history of injuries, increased sympathetic tone, and hormonal
changes. Mechanical injuries, accompanied by hypoxia and
neurogenic inflammation exhibit the mechanisms involved in
the development of degenerative processes in the temporal-
mandibular joint [18].

Various etiological factors may cause polyarthritis with
the inflammation of the articular surfaces. Depending on the-
se factors, there can be distinguished clinical forms, such as
traumatic arthritis, infectious arthritis, rheumatic arthritis
etc. Traumatic arthritis is caused by a microt-rauma, asso-
ciated with inflammation and damage to the joint surfaces.
Infectious arthritis may be incurred by bacterial invasion by
means of a wound or because of bacteremia. Rheumatoid art-
hritis comprise systemic diseases involving several joints of
the body. in such conditions, there is an inflammation of the
nearby synovial membrane, which extends thereafter to the
surrounding connective tissues and to the articular surfaces.
in severe cases, it is associated with bone-tissue resorption,
with subsequent deformation of the condyle head. After such a
deformation occurred, latter there can be developed an acute
malocclusion [3].

Intracapsular adhesions prevent the translational move-
ments of the condyle in the articular fossa, which produce
an intense limitation in the movements of the mandible. This
phenomenon is called ankylosis, which essentially affects the
movements of the mandible. These ones fit into the clinical
form of chronic jaw hypomobility. Finally, bone growth disor-
ders such as agenesis, hypoplasia, hyperplasia, and neoplasia,
can lead to functional disorders with the onset of significant
malocclusion.

Discussion

The analysis of the data from the dental literature demons-
trates the pluri-factorial nature of the TMD etiology. Each
factor’s share in the etiology of various clinical forms of TMD
depends on the frequency, intensity and the duration of action
of these factors, and on the individual physiological tolerance.
At the core of the TMD pathogenesis, there is the long-term
strain, a non-physiological strain upon the components of the
stomatognathic system, via muscular hyperactivity. The inter-
relation of the various clinical forms of TMD can be characte-
rized by the initial onset of muscle dysfunctions, which later
will progress and will produce articular dysfunctions and vi-
ce-versa.

The pluri-factorial etiologic theories systematize the etio-
logical factors as follows: intra-systemic and supra-systemic
factors that can serve as causative, favorable and perpetuating
factors.

In this context, the pathogenetic mechanisms described in
the dental literature, are influenced by the action of various
etiologic factors, by the nature of structural and functional
changes, by the ability to adapt to the imperfections of the ele-
ments from the stomatognathic system.



Concluzii
Analiza factorilor etiologici si a patogeniei, care intervin

in geneza DTM, este un reper anamnestic important pentru
stabilirea diagnosticului si aplicarea metodelor eficiente de
tratament.

Conflict de interese
Nimic de declarat.

Referinte / references

. Reychlera H., Tovarub S. Current recommendations for the diag-

nosis of temporo-mandibular joint disorders. Review paper. Part
one. Mzdica A Journal of Clinical Medicine, 2008; 3(1): 52.

. National Institute of Dental and Craniofacial Research (NIDCR).

http://www.nidcr.nih.gov/OralHealth /Topics/TM]/TM]Disor-
ders.htm (Accesat pe data de: 10.05.2016).

. Okeson ]. Management of temporomandibular disorders and oc-

clusion. 7" edition. Elsevier Health Sciences, 2012, 504 p.

. Simmons III H., Gibbs S. Anterior repositioning appliance therapy

for TM] disorders: specific symptoms relieved and relationship
to disk status on MRI. Journal of the Tennessee Dental Association,
2008; vol. 89, p. 4.

. Molina 0., Dos Santos J., Mazzetto M., Nelson S., Nowlin T., Mainieri

E. Oral jaw behaviors in TMD and bruxism: a comparison study by
severity of bruxism. Cranio: the journal of craniomandibular prac-
tice,2001; 19 (2): 114-122.

. Dworkin S., Sherman J., Mancl L., Ohrbach R., LeResche L., True-

love E. Reliability, validity, and clinical utility of the research diag-
nostic criteria for Temporomandibular Disorders Axis II Scales:
depression, non-specific physical symptoms, and graded chronic
pain. Journal of orofacial pain, 2002; 16 (3): 207-220.

. Bonjardim L., Lopes-Filho R, Amado G., Albuquerque Jr. R.,, Gon-

calves S. Association between symptoms of temporomandibular
disorders and gender, morphological occlusion, and psychologi-
cal factors in a group of university students. Indian journal of
dental research: official publication of Indian Society for Dental
Research, 2008; 20 (2): 190-194.

. Dougall A, Jimenez C., Haggard R., Stowell A, Riggs R., Gatchel

R. Biopsychosocial factors associated with the subcategories of
acute temporomandibular joint disorders. Journal of orofacial
pain, 2012; 26 (1): 7.

Etiologia si patogenia disfunctiei temporo-mandibulare

From the aforementioned data, we can mention that, cur-

rently, there are being conducted researches concerning the
etiology of TMD from various aspects, such as the genetic, hor-
monal, pathophysiological, behavioral one etc [4, 9-11, 14, 16].

Conclusions
The analysis of etiological factors and pathology involved

in the genesis of TMD is an important anamnestic milestone,
which helps to establish the diagnosis and to select and apply
effective methods of treatment.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Conflict of interests
Nothing to declare.

Vedolin G., Lobato V., Conti P, Lauris J. The impact of stress and
anxiety on the pressure pain threshold of myofascial pain patients.
Journal of oral rehabilitation, 2009; 36 (5): 313-21.

Rollman G., Gillespie ]. The role of psychosocial factors in tem-
poromandibular disorders. Current review of pain, 2000; 4 (1):
71-81.

Xu W, Guo C., Wu R, Xu C. Investigation of the psychological sta-
tus of 162 female TMD patients with different chronic pain sever-
ity. The Chinese Journal of Dental Research, 2011; 1 (8): 53-57.
Turner J., Mancl L., Huggins K., Sherman ]., Lentz G., LeResche L.
Targeting temporomandibular disorder pain treatment to hor-
monal fluctuations: A randomized clinical trial. Pain, 2011; 152
(9): 2074-2084.

Al-Riyami S. Temporomandibular joint disorder in patients with
skeletal discrepancies. UCL Eastman Dental Institute for Oral
Health Sciences, London, 2010, 430 p.

Tiirp J., Schindler H. The dental occlusion as a suspected cause for
TMDs: epidemiological and etiological considerations. Journal of
oral rehabilitation, 2012; 39 (7): 502-512.

Roda R., Bagan ], Diaz Fernandez ]., Hernandez Bazan S., Jiménez
Soriano Y. Review of temporomandibular joint pathology: Part I:
Classification, epidemiology and risk factors. Medicina Oral, Pa-
tologia Oral y Cirugia Bucal, 2007; 12 (4): 292-298.

Kopp S. Neuroendocrine, immune and local responses related to
temporomandibular disorders. J. Orofacial. Pain, 2001; 15 (1):
9-28.

Ugeyler N, Valenza R, Stock M., Schedel R., Sprotte G., Sommer
C. Reduced levels of antiinflammatory cytokines in patients with
chronic widespread pain. Arthritis & Rheumatism, 2006; 54 (8):
2656-2664.

Milam S., Schmitz ]. Molecular biology of temporomandibular
joint disorders: proposed mechanisms of disease. . Oral Maxil-
lofac. Surg., 2005; 53: 1448-1454.



PREZENTARE DE CAZ

Comunicarile fascio-celulare
dupa ruptura de trahee. Pre-
zentare de caz cu comentariu
anatomoclinic si analiza litera-
turii
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Datele publicate pana la momentul actual, referitor la su-
biectul fasciilor si spatiilor celulare ale unor regiuni aparte,
au fost obtinute prin diferite metode, ceea ce prezintd surse
contradictorii In descrierea lor.

Ipoteza de cercetare

Prezentare de caz clinic a traumatismului de gat con-
tondent, soldat cu ruptura de trahee, insotit de emfizemul
spatiilor celulare, pornind de la baza craniului si pana in
spatiul retroperitoneal.

Noutatea adusa literaturii stiintifice din domeniu

Datele prezentate ar putea fi utile pentru diferiti specialisti
ai sistemului de sanatate, care lucreaza in domeniul chirurgi-
ei oromaxilofaciale si chirurgiei de urgenta. Sunt prezentate
posibilitatile de tratament si cele de comentariu radioimagis-
tic prin prisma anatomiei chirurgicale a fasciilor si spatiilor
celulare.

Rezumat

Introducere. Leziunile minore bonte ale gatului reprezin-
td o conditie relativ comuna, care poate pune viata in pericol
numai in circumstante rare.

Prezentare de caz. Traumatism de gat contondent, insotit
de emfizem subcutanat cu pneumomediastin (toracic si abdo-
minal), secundar unui accident: aspecte radiologic (CT), clinic,
precum si optiunile pentru managementul initial in departa-
mentul de urgenta.
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What is not known yet, about the topic

The published data until today, regarding the subject of the
fascias (sheaths) and cellular spaces of the particular regions
were obtained by different methods, which presents contra-
dictory sources in their description.

Research hypothesis

Clinical case presentation of a blunt neck trauma resulted
with the rupture of the trachea, accompanied by emphysema
of the cellular spaces from the base of the skull till the retro-
peritoneal space.

Article’s added novelty on this scientific topic

The data presented in this clinical case might be useful for
various members of the healthcare system, working in the
area of the oromaxillofacial surgery and emergency surgery.
Here are presented different options of treatment and for
radio-imagistic comments through the angle of the surgical
anatomy of the fascias and cellular spaces.

Abstract

Introduction. Minor blunt neck injury trauma is a relative-
ly common condition which can be potentially life-threatening
in only rare circumstances.

Case report. A blunt neck trauma accompanied by sub-
cutaneous emphysema and pneumomediastinum (thoracic
and abdominal) secondary to an accident, its radiologic (CT)
appearance, clinical presentation, and the options for initial
management in the emergency department.



Discutii. Pneumomediastinul se poate dezvolta pana la
10% dintre pacientii care au suferit traume Inchise cervicale
sau toracice. Acestea pot fi o cauza semnificativa de morbidita-
te si mortalitate la persoanele afectate, ca urmare a leziunilor
asociate de esofag, laringe sau trahee. Managementul, in aceste
conditii, variaza de la abordarea conservatoare, cu o monitori-
zare atenta si antibioterapie, pana la interventie chirurgicala,
in functie de amploarea si gravitatea leziunilor aerodigestive.

Concluzii. Asa cum este ilustrat in cazul nostru, pacientul
stabil hemodinamic, cu emfizem extins dupa un traumatism
contondent de gat, fara alte leziuni identificabile, necesita mo-
nitorizare in unitatea de terapie intensiva, fara examinari ima-
gistice repetate, fapt ce ar limita examinarile suplimentare, in-
utile. CT este un examen de mare valoare, atat pentru pacientii
care pot fi observati in conditii de siguranta, cat si a celor care
au nevoie de o evaluare suplimentara.

Cuvinte cheie: trauma inchisa a gatului, pneumomedias-
tin, emfizemul spatiilor celulare.

Introducere

Traumatismele inchise ale gatului la copii, de obicei, sunt
consecinte ale accidentelor auto (sindromul ,tablou de bord”).
Ele, de asemenea, se pot produce in caz de accidentare cu bici-
cleta (izbirea si accidentarea regiunii cervicale de volan), prin
cadere (traumatisme cervicale, secundare contactului direct
cu un obiect solid) si leziuni profesionale, de exemplu, in tim-
pul practicarii sportului (bicicletd, snowmobil, schiat pe apa
etc.) [1].

Fiind expuse la impact, organele gatului (laringele, trahe-
ea) pot fi strivite din anterior, in special, la nivelul inelului cri-
coid, si comprimate (esofagul) de coloana vertebrald, amplasa-
ta posterior. Aerul patrunde de-a lungul spatiilor celulare ale
mediastinului spre spatiul subcutanat al gatului, provocand
emfizemul cervicofacial, subcutanat, pneumomediastinul [2].

Pneumomediastinul, urmat de emfizemul cervicofacial,
are o evolutie benigna, pe motivul continudrii in pneumoto-
race printr-un defect pleural, secundar disectiei de catre aer
a acesteia pe traiectul tecii bronhovasculare (efectul Macklin),
sau prin niste microperforatii, ce nu sunt clinic aparente [3].

Emfizemul cervicofacial si pneumomediastinul sunt rare-
ori depistate si pot fi raportate in timpul procedurilor chirur-
gicale stomatologice, ca sechele ale interventiilor chirurgicale,
efectuate anterior la nivelul tractului aerodigestiv superior,
sau ca si consecintda a unei traume orofaciale [4-6]. Uneori,
acestea se pot complica si pot pune viata in pericol, dar, cel mai
frecvent, ele sunt autolimitate si benigne. Simptomele de baza
sunt durerile 1n piept, durerile in gat, prezenta dispneii si du-
rere la Inghitire (odinofagie) [5]. Gestionarea acestei situatii
variaza de la abordarea conservatorie, cu observarea atenta in
unitatea de terapie intensiva (ATI) si antibioticoterapie, pana
la reconstructia laringotraheala sau esofagiana, in functie de
starea pacientului, statutul lui hemodinamic, probele clinice si
severitatea traumei aerodigestive [7, 8].

in continuare, este prezentat un caz de emfizem extins sub-
cutanat, cervicofacial, al mediastinului toracic si abdominal,
precum si cu prezenta aerului In spatiile celulare paraperito-
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Discussion. Pneumomediastinum may develop in up to
10% patients who have sustained blunt cervical or thoracic
trauma and may be a significant cause of morbidity and mor-
tality 1n affected individuals because of the associated damage
to the esophagus, larynx or trachea. Management of this con-
dition varies from conservative approach with close observa-
tion and antibiotic therapy to surgical intervention, depending
on the extent and severity of aerodigestive injuries.

Conclusions. As illustrated in our case, hemodynamically
stable patient with extended emphysema after blunt neck tra-
uma injuries without other identifiable injuries, requires only
monitoring in intensive care, without repeated imaging exami-
nations, fact that would limit extra useless investigations. CT
is of great value both to patients can be safely observed, and to
those who need further evaluation as well.

Key words: blunt neck trauma, pneumomediastinum, em-
physema of cellular spaces.

Introduction

Blunt trauma to the neck typically results from motor ve-
hicle crashes (dashboard syndrome) in childhood, but also
occurs with bicycle accidents (neck striking the handlebars),
falls (neck striking an object) and sports-related injuries (for
example minibike, snowmobile, water jet ski etc.) [1].

Impact to the exposed anterior aspect of the neck may
crush the larynx or the trachea, particularly at the cricoid ring,
and compress the esophagus against the posterior spinal col-
umn. The air ascends along the mediastinum toward the sub-
cutaneous space of the neck, causing cervicofacial subcutane-
ous emphysema, pneumomediastinum [2].

Pneumomediastinum following cervicofacial emphysema
has a benign etiology, caused by extension of a pneumothorax
through a pleural tear, air dissection around the bronchovas-
cular sheath (the Macklin effect), or micro perforations that
are not clinically apparent [3].

Cervicofacial emphysema and pneumomediastinum are
rarely observed and have been reported in relation to dental
surgical procedures, sequelae of surgical intervention in the
upper aerodigestive tract, or orofacial trauma [4-6]. They may
cause a potentially life-threatening condition, but the majority
of cases are self-limiting and benign. Symptoms include chest
pain, neck pain, dyspnea and pain with swallowing (odynopha-
gia) [5]. Management of this condition varies from conserva-
tive approach with close observation in the intensive care unit
(ICU) and antibiotic therapy to laryngotracheal or esophageal
reconstruction, depending on the patient’s hemodynamic sta-
tus, clinical tests and severity of aerodigestive injuries [7, 8].

Next is presented a case of an extended subcutaneous em-
physema, cervicofacial, thoracic and abdominal mediastinum,
the presence of air in the paraperitoneal cellular spaces, which
developed after a direct hit with the fist at the level of the ante-
rior cervical region in a 20 y.o. male patient.

This report focuses on the radiological aspect, including
the one illustrated on CT scan, regarding the communication
and expanding areas of the cellular spaces, especially parava-
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neale, care a aparut la un barbat de 20 de ani dupa o lovitura
directd cu pumnul la nivelul regiunii cervicale anterioare.

Acest articol pune accent pe aspectul radiologic, inclusiy,
cel ilustrat la CT, referitor la comunicarile si ariile de extindere
ale spatiilor celulare, 1n special, celor paravazale, pe prezen-
tarea clinica, precum si pe optiunile pentru managementul
initial, In departamentul de urgenta.

Prezentare de caz

Un barbat 1n varsta de 20 de ani (f/o 13111), transportat
la Institutul de Medicina Urgenta cu dureri in regiunea gatului
si toracelui, dispnee, disfonie, dupa un traumatism in regiunea
anterioard a gatului prin lovitura directd cu pumnul. Cateva
ore mai tarziu, el a acuzat senzatie de constrictie toracica cen-
trald si dispnee usoarad, disfagie si emfizem subcutanat, cu o
raspandire proximald pana la nivelul liniei temporale, iar infe-
rior - pana la nivelul rebordurilor costale.

Examinarea primara a constatat semnele vitale normale si
o stare generala de gravitate medie. Abdomenul moale, indo-
lor, fara semne de iritare peritoneala. Analizele de sange au
aratat o leucocitoza usoara. Concluzia ECG - ritm sinusal, FCC
84 bpm, AEC S1, S2, S3.

Radiografia cervicala la spitalizare (26.07.2015) a consta-
tat emfizem subcutanat al tesuturilor moi, lipsa fracturilor. Ra-
diografia, efectuatd pe 30.07.2015 concluzioneaza: emfizem
subcutanat si intermuscular bilateral, neinsemnat. Pneumo-
mediastinum de volum moderat. Hemopneumotorace absent.

Tomografia computerizata (26.07.2015), are urmatoarea
concluzie: aspect CT sugestiv pentru o leziune a portiunii dis-
tale a laringelui, In segmentul anterior, la nivelul trecerii in
trahee. Emfizem subcutanat al gatului. Aspect CT pentru pne-
umomediastinum masiv. Pneumotorace parietal pe stanga si
esential pe dreapta. Emfizem subcutanat al peretelui toracic.

Prezenta pneumotoracelui pe cliseele radiologice a impus
drenarea cavitatii pleurale bilateral. Perioada postoperatorie
a decurs fara complicatii.

Pacientul a fost consultat si de chirurgul toracalist, dupa
care, a fost internat in sectia de reanimare, unde a beneficiat
de tratament conservativ, cu aplicarea mastii de oxigen ume-
zit. Radiografia de control, repetatd, a aratat rezolvarea pneu-
momediastinului si pacientul a fost externat dupa trei zile, fara
complicatii.

Comentariu anatomoclinic

Imaginile tomografice pun accent pe spatiile celulare, im-
plicate in propagarea gazului, aria lor de extindere, dar si co-
municarile celulo-adipoase.

in straturile profunde ale fetei, unde sunt amplasati
muschii mimici si formatiunile neurovasculare, la diferite ni-
veluri si intre ele, se determina fisuri celulare interfasciale,
care au fost detasate de presiunea emfizemului. Acumularea
gazului la distanta Inte straturile de muschi mimici si periostul
maxilei, argumenteaza si formarea spatiului de acumulare a
colectiilor patologice in afectiunile stomatologice (Figura 1A).

Spatiile celulare din regiunile laterale ale fetei, fiind limita-
te de lamelele profunda si superficiala (in pofida caracterului
aponeurotic al fasciei), demonstreaza legaturi laxe intre stra-
turile celulare. Se vizualizeaza prezenta gazului in spatiile ce-
lulare din regiunea lateralad a fetei, in pofida faptului ca acestea
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sal spaces, clinical presentation and initial management opti-
ons in the emergency department.

Case report

A 20 y.o. man (r/c 13111) was admitted to the Emergency
Medicine Institute, with an injury to the anterior neck region
through a direct blow with the fist. Initially, the patient had
pain in the neck, thorax, shortness of breath and dysphonia. A
few hours later, he complained of central chest tightness and
mild shortness of breath, dysphagia and subcutaneous em-
physema with proximal spread to the temporal line, and distal
spread to the level of costal margins.

The examination revealed normal vital signs and a general
condition of medium severity. The abdomen was soft, pain-
less, with no signs of peritoneal irritation. Blood tests showed
a mild leukocytosis. ECG conclusion: sinus rhythm, HR (heart
rate) 84 bpm, EAH (electrical axis of the heart) S1, S2, S3.

Cervical X-ray at admission (July 26, 2015) revealed subcu-
taneous emphysema of soft tissues, lack of fracture. The X-ray,
performed on July 30, 2015 concluded: insignificant subcuta-
neous and bilateral intermuscular emphysema. Pneumomedi-
astinum of moderate volume; absent hemopneumothorax.

Conclusion of Computed Tomography (July 26, 2015): CT
appearance suggestive for distal laryngeal lesions in the ante-
rior segment at the level of passage into the trachea. Subcuta-
neous neck emphysema. CT appearance of massive pneumo-
mediastinum. Parietal pneumothorax on the left, essentially
on the right. Subcutaneous emphysema of the chest wall.

The presence of pneumothorax on X-ray films required bi-
lateral pleural cavity drainage. The postoperative period ran
without complications.

The patient was also consulted by the thoracic surgeon,
afterwards being admitted to intensive care unit, where he
underwent conservative treatment with humidified oxygen
mask application. Repeated X-ray revealed resolving of pneu-
momediastinum, the patient being discharged after three days
without any complications.

Anatomoclinical comment

The tomographic images obtained emphasize cellular spa-
ces involved 1n gas propagation, their natural range of spread
and cell-fat communication.

In the deeper layers of the face, where mimic muscles and
neurovascular formations are located at different levels and
between them, interfascial cell layers are determined which
have been detached by the pressure of emphysema. The re-
mote gas accumulation between mimic muscles and maxilla
periosteum accounts for the formation of accumulation space
of pathological collections In dental conditions (Figure 1A).

The presence of gas in the cellular spaces of lateral region
of the face is viewed, even if these spaces are limited by deep
and shallow lamellae of the fascia with aponeurotic character.
The subcutaneous layer emphysema is determined by the lo-
ose structure of the parotid fascia of the superficial lamella.
The parotid gland spaces and masticatory muscle sheaths are
tightly closed 1n the place of their adherence to the perioste-
um, the interfascial emphysema being caused by the ingress
of gas In neurovascular complexes. The presence of gas in the



sunt limitate de lamelele profunde si superficiale ale fasciei
proprii, care poseda caracter aponeurotic. Emfizemul stra-
tului subcutanat este determinat de structura laxa a lamelei
superficiale a fasciei parotide. Lojele glandelor parotide si ale
tecilor muschilor masticatori sunt bine inchise in locul adera-
rii lor la periost, iar emfizemul interfascial a fost determinat
de patrunderea gazului pe traiectul pachetelor neurovascula-
re. Prezenta gazului in stratul subcutanat este determinat de
structura laxa a lamelei superficiale a fasciei parotide.

Presiunea emfizemului din spatiul retrovisceral a conti-
nuat vertical, inclusiv, pe traiectul structurilor prin spatiile
celulare profunde ale fetei, iar comunicarea cu spatiile celu-
lare prevertebrale nu poate fi posibila din cauza grosimii apo-
nevrozei prevertebrale. Directia propagarii emfizemului din
spatiul retrovisceral a continuat in directie verticala, inclusiv,
spre spatiile celulare profunde ale fetii, cauza fiind grosimea si
densitatea aponeurozei prevertebrale.

Propagarea emfizemului de-a lungul fisurilor celulare tem-
poromandibulare si temporopterigoidiene are loc in directie
craniana si se limiteaza cu linia temporala, iar forma si di-
mensiunile spatiului variaza in dependenta de nivelul fixarii
muschiului temporal.

Spatiile celulare temporopterigoidian si interpterigoidian,
limitate de formatiunile omonime, superior, comunica liber
cu spatiul subtemporal, iar in pofida faptului ca sunt separa-
te Intre ele de lamela fasciald, propagarea gazului a fost asi-
gurata pe traiectul pachetului vasculonervos maxilar in plan
transversal, deoarece acest pachet vasculonervos este lipsit de
teaca proprie.

Spatiile celulare parafaringiene, limitate de fascia visce-
rald, prevertebrala, membrana faringoprevertebrala si stilo-
faringiang, au o continuitate verticala si oblica (pe traiectul
pachetului vasculonervos principal al gatului), cu propagare
cervicald spre mediastin (anterior si posterior). Acest fapt este
confirmat prin prezenta gazului in aceste regiuni pe imaginile
CT (Figura 1B).

Cu toate ca a fost demonstrata fixarea fasciei proprii a ga-
tului de procesele transversale si cd nu este posibila comuni-
carea spatiilor celulare ale gatului anterior cu cel posterior,
imaginea respectiva demostreaza clar emfizemul lojelor mus-
culare posterioare. Spatiile celulare sunt vizualizate in plan
vertical, iar lojele musculare sunt bine limitate si conturate.
Imaginea respectivd demonstreaza patrunderea gazului din
regiunea anterioard a gatului si in lojele musculare cervicale
posterioare.

Leziunea anterioara de trahee, care corespunde spatiului
celular pretraheal, s-ar parea cd propagarea ar trebui sa fie
doar in plan sagital-anterior (hioid-mediastin anterior). Ins3,
continuitatea si comunicarea intre spatiile celulare ale gatului
(peste 20 de spatii), se dovedeste a fi relativ libera.

Emfizemul din spatiul pretraheal a continuat circular in-
tre lamela parietala a fasciei viscerale si fascia omoclavicula-
rd, spre spatiul celular retrovisceral, asigurand continuitate
transversali si verticali. Insa, practic, continuitatea si comuni-
carea intre spatiile celulare ale gatului se dovedeste a fi relativ
libera. Doar ca prezenta si descrierea unui caz nu poate arata
toate particularitatile anatomo-clinice si diferentele dintre ti-
purile constitutionale, varsta si sex (Figura 2).

Comunicdrile fascio-celulare dupd rupturd de trahee

subcutaneous layer is determined by the lax structure of the
superficial lamella of the parotid fascia.

The direction of emphysema propagation from the retro-
visceral space continued vertically, including deep facial cellu-
lar spaces, except the prevertebral ones because of the thick-
ness and density of prevertebral aponeurosis.

The propagation of emphysema along the temporomandi-
bular and temporopterygoid cellular fissures occurs cranially
and is limited to the temporal line. The shape and dimensions
of the space vary depending on the temporal muscle attach-
ment.

The interpterygoid and temporopterygoid cellular spaces,
limited by the homonymous formations, communicate above
with the subtemporal space. Despite the fact that these spaces
are separated by the fascial lamella, the gas propagation was
transversely possible on the maxillary neurovascular complex
trajectory as the neurovascular complex lacks its own sheath.

The parapharyngeal cellular spaces, limited by the visce-
ral and prevertebral fascia, pharyngeal- vertebral and stylo-
pharyngeal membrane, have a vertical and oblique continuity
(on the main neurovascular complexes of the neck trajectory)
with (anterior and posterior) propagation into the neck and
mediastinum. This is confirmed at CT by the presence of gas in
these regions (Figure 1B).

Despite the fact that there was demonstrated the fixation of
the neck fascia to transverse processes which does not allow
communication of the anterior cell spaces with the posterior
ones, the image obtained clearly demonstrates the presence
of emphysema in the posterior muscular spaces. The cellular
spaces are viewed vertically, and muscular spaces are well li-
mited and defined. This image shows gas penetration from the
anterior neck region to the posterior cervical muscular spaces.

The anterior injury to the trachea, which corresponds to
the pretracheal cellular space, should determine the propaga-
tion only on the anterior-sagittal plane (anterior hyoid-medi-
astinum). But the continuity and communication between the
neck cellular spaces (over 20 spaces) turn out to be relatively
free.

The emphysema of the pretraheal space continued circu-
larly between the parietal lamella of the visceral fascia and
omoclavicular fascia to the retrovisceral cellular space, ensu-
ring both a transverse and vertical continuity. But in practice,
the continuity and communication between cellular spaces of
the neck prove to be relatively free. But the presence and de-
scription of a single case can not show all the anatomo-clinical
peculiarities and differences between the constitutional types,
age and sex (Figure 2).

The continuity of the loose cellular tissue on the trajectory
of anatomical formations (along the cervical and brachial ple-
xus and subclavian vessels) caused the spread of gas from the
lateral neck triangle into the axillary cavity. The paravasal cel-
lular space of the subclavian artery on its path and circularly
contrasts the anatomical formation.

Figure 3B shows the spread of emphysema, and, respec-
tively, the communication between the superficial and deep
subpectoral cellular spaces, despite the fact that the fascia in
this region (coracoclavicostalis) has a pronounced density.
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Fig. 1 Imagine CT. Emfizem subcutanat cu raspandire pana la nivelul craniului facial si spatiile celulare profunde. A - sectiune la nivelul arcadei

zigomatice; B - sectiune la nivelul C,. Aria de raspandire a aerului. 1 - spatiile celulare interpterigoidiene; 2 - emfizem al tesutului subcutanat

la nivelul craniului facial; 3 - limba; 4 - epiglota; 5 - mandibula; 6 - gaz in spatiul celular retrofaringian; 7 - raspandirea gazului in lojele mus-

culare cervicale posterioare; 8 - structuri conjunctivo-fibroase ce limiteaza spatiile celulare parafaringiene.
Fig. 1 CT image. Spread of subcutaneous emphysema to the facial skull and deep cellular spaces. A - section at the level of the zygomatic arch;
B - section at the level of C,. Range of air spreading. 1 - interpterygoid cellular spaces; 2 - subcutaneous tissue emphysema at the level of the
facial skull; 3 - tongue; 4 - epiglottis; 5 - mandible; 6 - gas in the retropharyngeal cellular space; 7 - gas spread into the posterior cervical

muscle spaces; 8 - conjunctive-fibrous structures limiting parapharyngeal cellular spaces.

Fig. 2 Sectiune CT la nivelul leziunii de trahee. Aria de raspandire a aerului a cuprins spatiile celulare anterioare si posterioare ale gatului,
inclusiv, cu usurinta s-a propagat de-a lungul pachetelor vasculonervoase. 1 - raspandirea gazului in lojele musculare cervicale posterioare;
2 - emfizem pe traiectul plexului cervical; 3 - spatiul celular pretraheal; 4 - nivelul leziunii; 5 - m. sternocleidomastoidian si gaz In teaca sa;

6 - a. carotida com. si v. jugulara int.; 7 - emfizem visceral circular; 8 - spatiul celular retrovisceral.

Fig. 2 CT section at the level of tracheal lesion. Range of air spread involved anterior and posterior cellular spaces of the neck, that also

spread easily along neurovascular complexes. 1 - gas spread to posterior cervical muscle spaces; 2 - emphysema on cervical plexus pathway;

3 - pretraheal cell space; 4 - lesion level; 5 - sternocleidomastoid muscle and gas 1n its sheath; 6 - carotid artery and internal jugular vein; 7 -
circular visceral emphysema; 8 - retrovisceral cellular space.

Continuitateatesutuluicelularlax petraiectul formatiunilor The adherence of the main neurovascular sheath complex of
anatomice (de-a lungul plexului cervical si al vaselor subclavi- the neck to the posterior wall of the sternocleidomastoid mus-
culare), a condus la propagarea gazului din triunghiul lateral cle sheath caused emphysema of the muscle sheath and con-
al gatului spre cavitatea axilara (Figura 3).

trasting of the blunt Gruber retrosternocleidomastoid sac [4].



Se vizualizeaza propagarea gazului din triunghiul lateral al
gatului in cavitatea axilara prin intermediul tesutului celular
lax, ce acompaniaza plexul brahial si vasele subclaviculare.
Spatiul celular paravazal al arterei subclaviculare, pe traiect si
circular, contrasteaza formatiunea anatomica.

Figura 3B demonstreza continuitatea comunicarii prin emfi-
zemul spatiilor celulare subpectorale superficial si profund. Cu
toate ca fascia coracoclavicostalis poseda o densitate pronuntats,
fenomenul in cauza s-a raspandit pana la acest nivel.

Imaginea demonstreaza raspandirea emfizemului si, re-
spectiv, comunicarea dintre spatiile celulare subpectorale su-
perficial si profund, in pofida faptului ca fascia din aceasta re-
giune (coracoclavicostalis), dupa cum s-a mentionat, este bine
dezvoltata.

Aderarea tecii pachetului vasculonervos principal al gatu-
lui la peretele posterior al tecii muschiului sternocleidomas-
toidian, a dus la emfizemul tecii muschiului si contrastarea
sacului cec retrosternocleidomastoidian Gruber [4].

Spatiile celulare ale cavitatii toracelui, fiind Tmpartite in
parietale, anterioare si posterioare, sunt valabile in cazul pro-
pagarilor colectiilor lichidiene, iar In cazul pneumomedias-
tinului, cat si a emfizemului parietal, acest fenomen nu este
posibil.

Propagarea colectiilor purulente si lichidiene in unele
spatii celulare ale toracelui (parapleural, mediastinal anterior
si posterior), are un caracter localizat, pe cand in cazul emfize-
mului, are un caracter difuz.

Decolarea pleurei parietale din cauza emfizemului tensio-
nat, s-a produs la nivelul domului pleural datorita prezentei
unui strat adipos bine pronuntat.

Fenomenul a continuat parietal posterior, mai pronuntat
fiind prevertebral, segment extins pana la nivelul liniilor axi-
lare posterioare. Anterior nu poate avea loc detasarea, din
cauza absentei sau dezvoltarii slabe a tesutului prepleural si
concresterea intima cu muschiul transvers al toracelui.

Formatiunea cu nr. 10 din figura 3B, indica continuitatea
fasciei omoclaviculare in fascia retrosternald, prezentd in acest
caz, care limiteaza, la randul sau, spatiul celular retrosternal,
limitat, din anterior, de fascia endotoracica. Traiectul structu-
rii vizate este transversal si contureaza spatiul mentionat.

Continuitatea tesutului adipos de-a lungul axului longitu-
dinal al formatiunilor anatomice din mediastinul anterior a
permis, cu usurinta, instalarea pneumomediastinului tensio-
nat. Spatiul celular pretraheal nu are limita inferioar3; el, cu
usurintd, continua pe parcursul tecii fasciale a aortei descen-
dente, hilul pulmonar si esofag. Continuitatea acestor spatii
celulare a condus la instalarea pneumotoracelui printr-o lezi-
une pleurala cu disectie de aer de-a lungul tecii bronhovascu-
lare (efectul Macklin), sau prin microperforatii care nu sunt
clinic aparente [3].

Deci, prezenta neintreruptd a tesutului adipos de-a lungul
axei longitudinale a structurilor anatomice din mediastinul
anterior, a favorizat instalarea cu usurinta a pneumomedias-
tinului tensionat. Spatiul celular pretraheal fiind delimitat,
inferior, de catre o foita fasciala cribroasa (trecerea retroster-
nald a lamelei parietale 1n cea visceral a fasciei endocervicale),
comunica cu usurinta, pe traiectul aortei descendente si esofa-
gului, cu spatiile celulare ale mediastinului.

Comunicdrile fascio-celulare dupd rupturd de trahee

The cellular (parietal, anterior and posterior) spaces of the
chest cavity allow the propagation of the fluid but not air col-
lections, as in the case of pneumomediastinum and parietal
emphysema.

The propagation of purulent and fluid collections in some
cellular areas of the thorax (parapleural, anterior and posteri-
or mediastinal) has a localized character, while in the case of
emphysema it has a diffuse character.

The detachment of the parietal pleura caused by tension
emphysema occurred at the level of the pleural dome due to
the presence of a well pronounced fatty layer.

The phenomenon continued posteriorly and parietally,
being more pronounced prevertebrally, and the segment ex-
tended to the posterior axillary lines. No anterior detachment
can take place due to the absence or weak development of the
prepleural tissue and intimate concrescence with the trans-
verse thoracic muscle.

Formation no. 10 in Figure 3B shows the continuity of the
omoclavicular fascia in the retrosternal fascia, present in this
case, which limits the retrosternal cellular space, bounded
from above by the endothoracic fascia. The trajectory of the
structure concerned is transverse and outlines the space re-
ferred.

The continuity of the adipose tissue along the longitudinal
axis of the anatomical formations of the anterior mediastinum
allowed tension pneumomediastinum to occur. The pretra-
heal cell space has no inferior limit, it easily continues over
the fascial sheath of the descending aorta, pulmonary hilum
and esophagus. The continuity of these cellular spaces caused
cellular pneumothorax through a pleural injury with air dis-
section along the bronchovascular sheath (Macklin effect) or
microperforations that are not clinically apparent [3].

Thus, the uninterrupted presence of the adipose tissue
along the longitudinal axis of the anatomical structures in the
anterior mediastinum favored tension pneumomediastinum
to easily occur. The pretracheal cell space, being bordered in-
feriorly by a rough fascial sheet (the retrosternal passage of
the parietal lamella into the visceral lamella of the endocer-
vical fascia) communicates easily along the descending aorta
and esophagus with the mediastinal cellular spaces.

Paraesophageal cellular space contrasting is not observed
because the fascial sheath of the organ is poorly pronounced.
in the paraaortic space, bounded by the mediastinal fasciae,
the emphysema is not obvious because the fascial septa are
fixed along the aorta path (Figure 3).

The way the mediastinal cellular space emphysema travels
on the path of anatomical formations towards the abdominal
path occurs due to the presence of minor amounts of lax cel-
lular tissue and the continuity of fascial sheaths.

The continuity of the fascial cylinder along the abdominal
aorta participates in the formation of the fascial sheath of the
renal pedicle, visualized by contrasting the emphysema con-
tinuity on the trajectory of renal vessels. It is noted that em-
physema is located only bilaterally from the aorta and had no
tendency to spread circularly (Figure 4).

Therefore, the penetration of gas from the mediastinal cel-
lular spaces into the retroperitoneal space occurs due to the
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Fig. 3 A - sectiune CT la nivelul 1/3 medie a claviculei; B - sectiune CT la nivelul hilului pulmonar. Aria de raspandire a aerului a cu-
prins spatiile celulare anterioare, posterioare si laterale ale gatului, inclusiv, cu usurintd, s-a propagat de-a lungul plexului cervical, spre
cavitatea axilara. Contrastarea circulara a spatiului celular paraaortal. 1 - raspandirea gazului in lojele musculare dorsale; 2 - emfizem pe
traiectul vaselor subclaviculare spre cavitatea axilara; 3 - clavicula; 4 - sacul cec retrosternocleidomastoidian (Gruber); 5 - penumome-
diastinum; 6 - spatiile celulare subpectorale, superficial si profund; 7 - mm. pectorali; 8 - contrastarea spatiului parapleural; 9 - spatiul
celular paraaortal; 10 - continuitatea fasciei coracoclavicostale, ce limiteaza spatiul retrosternal.

Fig. 3 A - CT section at the level of 1/3 average of the clavicle; B - CT section at the level of the hilum of the lung. The range of air spread
comprised anterior, posterior and lateral cellular spaces of the neck, it also easily spread throughout the cervical plexus to the axillary
cavity. Circular paraaortic cellular space contrasting. 1 - gas spread in dorsal muscle spaces; 2 - emphysema on subclavian vessels path-
way toward the axillary cavity; 3 - clavicle; 4 - blunt retrosternocleidomastoid sac (Gruber); 5 - pneumomediastinum; 6 - superficial and
deep subpectoral cellular spaces; 7 - pectoral muscles; 8 - parapleural space contrasting; 9 - paraaortic cellular space; 10 - continuity of
coracoclavicostal fascia, that limits the retrosternal space.

Fig. 4 A - sectiune CT la nivelul jonctiunii esofago-gastrice; B - sectiune CT la nivelul Th ,. Aria de raspandire a aerului a cuprins spatiile
celulare paraperitoneale. 1 - rdspandirea gazului in textus cellulosus retroperitonealis, inclusiv, se determina gaz sub fascia endoabdomina-
lis; 2 - contrastarea circulara a spatiului celular paraaortal - mediastinul abdominal; 3 - artera renalis; 4 - raspandirea gazului pe traiectul

vaselor renale; 5 - coasta XII.

Fig. 4 A - CT section at the level of esophageal gastric junction; B - CT section at the level of Th ,. Range of air spread involved
the paraperitoneal cellular spaces. 1 - gas spreading n textus cellulosus retroperitonealis, it being also determined under fascia
endoabdominalis; 2 - circular contrasting of paraaortic cellular space - abdominal mediastinum; 3 - renal artery; 4 - gas spread along
renal vessels; 5 - XII rib.



Contrastarea spatiului celular paraesofagian nu este ob-
servatd, deoarece teaca fasciald a organului, ca atare, nu este
evidentiata pe traiect, iar spatiul celular paraaortal fiind limi-
tat de fasciile mediastinale. Septurile fasciale, care se fixeaza
pe traiectul aortei, nu permit dezvoltarea emfizemului circular
paraaortal.

Contrastarea spatiului celular paraesofagian nu se obser-
va din cauza unei teci fasciale slab pronuntate a organului. in
spatiul paraaortal, delimitat de fasciile mediastinale, emfize-
mul nu se evidentiaza din motivul prezentei unor septuri fas-
ciale (Figura 3).

Calea de parcurgere a emfizemului din spatiile celulare me-
diastinale pe traiectul formatiunilor anatomice spre calea ab-
dominal3, are loc datorita prezentei unei cantitati neinsemnate
de tesut celular lax, precum si continuitatii tecilor fasciale.

Continuitatea cilindrului fascial de-a lungul aortei abdomi-
nale participa si la formarea invelisului fascial al pediculului
renal, fapt bine vizualizat prin contrastarea continuitatii em-
fizemului pe traiectul vaselor renale. Se observa ca emfizemul
este localizat doar bilateral de aorta si nu a avut tendinta de
propagare circular (Figura 4).

Asadar, patrundera gazului din spatiile celulare mediasti-
nale in spatiul retroperitoneal are loc datorita continuitatii te-
cilor fasciale si a prezentei unei cantitdti nelnsemnate de tesut
celular lax.

Discutii

Leziuni grave ale regiunii cervicale anterioare ca urmare
a traumelor din copilarie sunt observate rar. Pozitia Tnalta a
laringelui, mandibula relativ mai mare, gatul relativ scurt la
copil, protejeaza laringele si traheea [1]. De asemenea, mobi-
litatea si plasticitatea structurilor cailor respiratorii la copii le
face mai putin predispuse la fracturi si, astfel, se reduce gravi-
tatea prejudiciului [9].

Traumatismele inchise ale gatului pot duce la o gama larga
de leziuni la nivelul laringelui, traheii sau al ambelor organe.
Rénirea altor structuri din regiunea gatului include coloana
cervicald, esofagul, vasele si nervii [1, 9].

Traumatismul traheobronsic constituie o afectiune rara si,
totodat3d, potential letald; ea rezulta din traumatismul conton-
dent sau penetrant al toracelui, sau in traumatismele gatului
si, ca urmare, au diferite manifestari clinice [2]. Acestea, includ
semne de leziune ale tesuturilor moi (de exemplu, hiperemie,
echimoze, tumefiere, durere) ale gatului anterior, emfizem
subcutanat, pneumomediastin sau deformarea reperelor car-
tilaginoase [2, 9].

in pofida faptului cd pneumomediastinul si emfizemul
spatiilor celulare, aparut in urma traumatismului toracic se-
ver contondent sau traumatismului cervical, este adesea con-
siderat drept un indicator de prejudiciu aerodigestiv grav, un
prejudiciu de tract aerodigestiv major este stabilit la aproxi-
mativ 7% dintre pacientii cu traumatism contondent pneu-
momediastinal [8]. Sunt recomandate radiografia si examinari
endoscopice pentru a investiga pacientii cu traumatisme aero-
digestive [9].

Radiografiile posterioare si laterale sunt, de obicei, utile
pentru diagnosticul de pneumomediastin; radiografiile toraci-
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continuity of fascial sheaths and presence of a minor amount
of lax cellular tissue.

Discussion

Serious anterior neck injuries from childhood trauma are
rare. The high position of the larynx, the relatively larger man-
dible, and the shorter neck of a child protect the larynx and
trachea airway [1]. Also, the mobility and the pliability of the
paediatric airway structures make it less prone to fractures
and thus reduce injury severity [9].

Blunt trauma to the neck can result in a wide range of inju-
ries to the larynx, trachea, or both. Injuries to other structures
in the neck include the cervical spine, esophagus, vascular, and
nerves [1, 9].

Tracheobronchial injury, a rare but potentially fatal condi-
tion, results from blunt or penetrating chest or neck trauma
and has different clinical signs [2]. These include signs of soft
tissue injury (e.g., redness, ecchymosis, swelling, tenderness)
to the anterior neck, subcutaneous emphysema, pneumome-
diastinum or deformity to the cartilaginous landmarks [2, 9].

Despite the fact that pneumomediastinum and subcuta-
neous emphysema following severe blunt thoracic or cervical
trauma is often considered an indicator of serious aerodigesti-
ve injury, a major aerodigestive tract injury is seen in approxi-
mately 7% of patients with blunt trauma pneumomediastinum
[8]. Radiographic and endoscopic studies are recommended
to evaluate patients for the aerodigestive injuries [9].

Anterior and lateral radiographs are usually helpful for
diagnosis of pneumomediastinum, as posteroanterior chest
radiographs typically demonstrate a radiolucent line between
the left heart border and the mediastinal pleura [10].

However, radiographic imaging may not be as accurate in
assessment of the severity and extent of injury. CT scan has
high precision in identifying patients with a high likelihood of
serious aerodigestive tract injury, also in visualizing the level
of rupture and its consequences with respect to the pulmona-
ry parenchyma [4, 7].

In the present case, the initial physical examination
showed important cervicofacial and thoracic subcutaneous
emphysema. The chest radiograph and thoracic CT confirmed
these clinical findings and revealed the area of gas spreading
inbetween cellular spaces 1n cranial and abdominal directions,
as well as the communication degree between them.

Complementary diagnostic procedures hence recommend
(microlaryngoscopy, bronchoscopy, esophagoscopy) are often
performed for the evaluation of all pneumomediastinum pati-
ents to exclude a major aerodigestive tract injury [8, 10].

However, the efficacy of such testing in otherwise stable
patients with pneumomediastinum is controversial [10].

It has been hypothesized that pneumomediastinum after
blunt trauma in clinically stable patients is rarely associated
with significant underlying injury [8].

The clinical significance of isolated pneumomediastinum
in the stable blunt trauma patient remains unclear. This leads
to significant challenges in the management of the following
patients: In certain cases, pneumomediastinum may represent
a indicator of severe thoracic injury, although in other instan-
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ce posterioare demonstreaza, in mod tipic, o linie radiotrans-
parenta intre granita inimii stangi si pleura mediastinala [10].

Cu toate acestea, imaginea radiografica nu poate fi la fel
de exacta in evaluarea gravitatii si amplorii traumatismului.
Scanarea CT este de o precizie Inalta privind identificarea pa-
cientilor gravi, cu un risc ridicat de accidentare a tractului ae-
rodigestiv; de asemenea, in vizualizarea nivelului de ruptura
si consecintelor ei, referitoare la parenchimul pulmonar [4, 7].

In cazul de fati, examenul fizic initial a constatat emfizem
cervicofacial si subcutanat toracic important. Radiografia to-
racica si CT cranio-cervico-toracica a confirmat aceste consta-
tari clinice si a relevat aria de raspandire a gazului prin spatiile
celulare in sens cranio-abdominal, precum si gradul de comu-
nicare intre ele.

Prin urmare, proceduri recomandate de diagnosticare
complementard (microlaringoscopie, bronhoscopie, esofago-
scopie) sunt, de multe ori, efectuate pentru evaluarea tuturor
pacientilor cu pneumomediastin, pentru a exclude un trauma-
tism major al tractului aerodigestiv [8, 10].

Cu toate acestea, eficacitatea unor astfel de examinari la
pacienti stabili cu pneumomediastin este controversata [10].

Astfel, a fost emisd ipoteza cd pneumomediastinul, dupa un
traumatism contondent la pacienti stabili clinic, este rareori
asociat cu o trauma de baza semnificativa [8].

Semnificatia clinicd a pneumomediastinului izolat, la un pa-
cient cu traumatism contondent stabil, ramane neclara. Acest
lucru duce la provocari semnificative In gestionarea urmato-
rilor pacienti: in anumite cazuri, pneumomediastinul poate
reprezenta un vestitor de prejudiciu toracic sever, desi, in alte
cazuri, ar putea nici sa nu fie leziuni aerodigestive [8, 10].

in cazul de fata, au existat dovezi clinice de afectare aerodi-
gestiva (de exemplu, dispnee, disfonie, durere toracica), astfel,
incat testele suplimentare de diagnostic nu au fost necesare
pentru determinarea prezentei prejudiciului aerodigestiv.
Amploarea si gravitatea leziunii aerodigestive a determinat
conduita definitiva a pneumomediastinului rezultat din trau-
matism contondent la pacientul dat. Managementul conserva-
tor constd In monitorizarea pacientului in unitatea de terapie
intensiva, in administrarea de oxigen umidificat si antibiotic,
cu conditia ca acesta este stabil hemodinamic si nu are semne
clinice de afectare a tractului aerodigestiv [8].

S-a constatat ca pneumomediastinul fara pneumotorace,
adesea poate fi tratat conservator. Cu toate acestea, debutul
pneumomediastinului masiv si pneumotoraxului poate nece-
sita traheotomie si tub toracostomic, ca tratament initial [10].
Pneumomediastinul, cu prezenta manifestdrilor clinice suges-
tive pentru leziunile traheobronsice, confirmate prin teste de
diagnostic, poate necesita traheostomie sau repararea prima-
ra a leziunii, cu posibila stentare [1, 8, 10].

Concluzii

Pacientul cu pneumomediastin dupa un traumatism con-
tondent la nivelul gatului, fara alte leziuni identificate si hemo-
dinamic stabil, poate beneficia doar de monitorizare in unita-
tea de terapie intensiva, fara explorari invazive sau imagistice
repetate.

Obiectivele unui astfel de management ar fi evitarea teste-
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ces, there may actually be no aerodigestive injury present [8,
10].

In the present case, there was no clinical evidence of aero-
digestive injury (e.g, dyspnea, chest pain, shortness of breath),
so further diagnostic testing was not necessary for determi-
ning the presence of aerodigestive injury. The extent and se-
verity of aerodigestive injuries determine the definitive mana-
gement of pneumomediastinum resulting from blunt trauma
in patients. Conservative management consisting of intensive
care unit observation, humidified oxygen and antibiotic has
been suggested in patients who are hemodynamically stable
and have no clinical signs of aerodigestive tract injury [8].

It has been stated that pneumomediastinum without pne-
umothorax often can be treated conservatively; however, the
onset of massive pneumomediastinum and pneumothorax
may require both tracheotomy and tube thoracostomy as ini-
tial treatment [10]. Pneumomediastinum with the presence of
clinical findings regarding tracheobronchial injuries, confir-
med by diagnostic testing, may require tracheostomy or pri-
mary repair of the injury with possible stenting [1, 8, 10].

Conclusions

A hemodynamically stable patient with pneumomediasti-
num after a blunt neck trauma, with no other injuries identifi-
ed, may be subjected only to observation in intensive care unit
without repeated imaging or invasive tests.

The management objectives focus on limiting unnecessary
tests, at the same time ensuring that significant aerodigestive
injuries are not omitted. CT scanning is valuable in determi-
ning patients who can be safely observed and who need furt-
her evaluation for pneumomediastinum.

The above-mentioned case, via CT data, clearly demons-
trates the degree of communication of the cellular spaces be-
tween regions, which can not be neglected in septicopurulent
complications. The continuity and communications of cellular
spaces are relatively free, being different in age and gender
groups, as well as from case to case.

This clinical case focuses once again on the possible ways
of spread of pus or gas through the cellular spaces of adjacent
regions, namely the mediastinal cellular spaces, neck and fa-
cial regions. However, gas has a much higher coefficient of
propagation on the trajectory of fasciae and aponeuroses, In
comparison to pathological fluids and blood.
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IMAGINI DIN PRACTICA CLINICA

Hemoptizie in perioada post-
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Pacienta de 26 de ani, la a 6-a luna postpartum a fost in-
ternatd in clinica pneumologie pentru hemoptizii repetate,
junghi toracic si febra 39°C. Pulmonar pe dreapta, subscapu-
lar, submatitate si murmur vezicular diminuat.

La varsta de 23 ani, dupa un avort spontan, diagnosticata
cu mola hidatiform3, pentru care a urmat 7 serii de chimiote-
rapie cu metotrexat. In urmitoarele 12 luni, prin masuritori
repetate, nu au fost inregistrate valori serice crescute de gona-
dotropina corionica umana (HCG, human chorionic gonadotro-
pin). Ulterior, survine sarcina, finalizata prin nasterea la ter-
men a unui copil sanatos. Toata perioada postpartum prezinta
eliminari vaginale sanguinolente. La a 4-a luna postpartum,
prin raclat uterin, celulele tumorale nu au fost confirmate. in
aceiasi perioada a aparut si primul episod de hemoptizie.

intrebari:

1) Care sunt modificarile de pe radiografia si CT toracelui?
(Figurile 1, 2)

2) Considerand datele anamnestice si tabloul radiologic,
care ar fi cel mai probabil diagnostic?

3) Ce investigatii recomandati pentru confirmarea diagnos-
ticului?

4) Care este tratamentul si prognosticul acestei maladii?

IMAGES FROM CLINICAL PRACTICE

A postpartum hemoptysis
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A 26-year-old woman, at 6-th month postpartum, was ad-
mitted to the pulmonology department for repeated hemop-
tysis, chest pain, fever 39°C. Dullness and decreased vesicular
murmur were detected on the lower right pulmonary area.
Her medical history revealed a molar pregnancy with abor-
tion at age of 23. A chemotherapy with methotrexate was per-
formed. Serial testing of 3-HCG (HCG, human chorionic gona-
dotropin) serum concentrations for next 12 months revealed
normal values. A pregnancy occurred after and she delivered
a healthy baby. Throughout the postpartum period the patient
presented vaginal bleeding. At the 4-th month postpartum the
uterine curettage was performed and tumor cells were not de-
tected. At this time appeared first episode of hemoptysis.

Questions:

1) What are the changes on chest X-ray and chest CT? (Figu-
res 1 and 2)

2) Considering history and imaging, which is the most likely
diagnosis?

3) What examinations would you suggest for confirmation
of the disease?

4) What are the treatment and the prognosis of the disease?
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Fig. 1 Radiografia toracelui.
Fig. 1 Chest X-ray.
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Fig. 2 CT toracelui.
Fig. 2 Chest CT.



Fig. 3 Aspecte microscopice ale coriocarcinomului (din colectia conf. V. Vataman) A - cresterea infiltrativa a coriocarcinomului
(celule citotrofoblastice si sincitiotrofoblastice) in miometru. B - embol mixt trombo-celular in lumenul arterei pulmonare cu celule
tumorale de coriocarcinom si mase trombotice (coloratie HE, x 200)

Fig. 3 Microscopic aspects of choriocarcinoma (from personal collection of assoc. prof. V. Vataman). A - myometrium invasion by choriocarcinoma
cells (cytotrophoblastic and syncytiotrophoblastic cells). B - pulmonary artery embolism with mixed choriocarcinoma cells and thrombotic masses
(HE staining, x200).

Answers:
1) The chest X-ray shows a spherical S2 opacity and middle

Raspunsuri:
1) Radiografia toracelui pune in evidentad o opacitate sfe-

ricd in S2 dreapta si o opacitate neregulatd in segmen-
tele lobului mediu, de o intensitate variabila, de la sticla
mata pani la intensitate costala. In incidenta lateral3, se
poate suspecta colectia lichidiana interlobara. CT tora-
cic confirmad in S2 pe dreapta nodul pulmonar cu dimen-
siunile 1,5 x 2,0 cm, cu halou 1n ,sticla mata”. Este certifi-
cata colectia lichidiana atat in scizura interlobar3, cat si

liber3d, in cavitatea pleurald, suspectata de a fi sange.

2) Coriocarcinomul metastatic pulmonar. Coriocarcino-

mul, forma maligna si cea mai agresiva dintre tumorile

gestationale trofoblastice, se asociaza cu antecedente de

mola (in 50% dintre cazuri), istoric de avort (25%), nas-

tere la termen (20%) si sarcina ectopica (5%). Metasta-

zele apar precoce in plamani (75%), vagin (15%), ficat

si creier (10%), de obicei, prin diseminare hematogena

[6]. Elementele sugestive de diagnostic sunt:

a) sarcina in curs sau recentsd;

b) pierderile hemoragice vaginale dupa mola vezicularj,
avort sau graviditate normala.

Hemoragia intratoracicd, hemoptizia, dispneea, durerea

toracicd, epansamentul pleural hemoragic sunt manifes-

tarile extinderii pulmonare [2, 4].

3) Masurarea 3-HCG (subunitatea specifica a HCG). Titrul

sporit sau in crestere al B-HCG este un marker foarte
sensibil si specific. HCG este un hormon produs, in mod
normal, de placenta si, In mod aberant, de unele tumori
cu celule germinale, printre care mola hidatiforma, co-
riocarcinomul [1]. In cazul pacientei prezentate, la a 4-a
lund postpartum nivelul -HCG atingea 19.000 mUI/
ml (N 0-2,7 mUI/ml), iar la a 6-a luna postpartum, ni-
velul B-HCG a fost de 1.000.000 mUI/ml. Histeroscopia

right lobe irregular opacity with variable intensity, from
ground glass to high intensity. An interlobar effusion is
suspected. Chest CT also highlighted a nodule on right
S2 (1.5 x 2 cm), with ground glass halo. Fluid collection,
suspected to be blood, is confirmed both in interlobar
fissure and pleural cavity.

2) Secondary lung choriocarcinoma. Choriocarcinoma, a

malignant and the most aggressive gestational tropho-

blastic neoplasia (GTN), is associated with a history of

hydatidiform mole (50% of cases), history of abortion

(25%), normal pregnancy (20%) or ectopic pregnancy

(5%). Metastases occur early in the lungs (75%), vagina

(15%), liver and brain (10%), usually by hematogenous

dissemination [6]. Suggestive for diagnosis are:

a) current or recent pregnancy;

b) vaginal bleeding after hydatidiform mole, abortion or
normal pregnancy.

Intrathoracic haemorrhage, hemoptysis, dyspnea, chest

pain, pleural effusion of blood are manifestations of lung

involvement [2, 4].

3) Identification of high or rising serum titers of 3-HCG

(a specific HCG subunit) is a very specific and sensiti-
ve marker. HCG is produced normally by the placenta
and aberrantly by some germ cell tumors, including
hydatidiform mole, choriocarcinoma [1]. In presented
case, at the 4th month postpartum 3-HCG level were
19,000 mIU/ml (N 0-2.7 mIU/ml) with subsequent ri-
sing to 1,000,000 mIU/ml at the 4th month postpartum.
Hysteroscopy can identify uterine lesions not revealed
by ultrasound, and Doppler usually detects the tumor
hypervascularisation. MRI is useful for recognition of



ar putea identifica leziunile uterine care nu pot fi apre-
ciate ecografic, iar examenul Doppler determina hiper-
vascularizarea tumorii. Tomografia prin RMN este utila
pentru stabilirea penetrarii miometrului. Radiografia
pulmonara releva pleurezie secundara hemoragiilor
din metastazele pulmonare. CT si tomografia prin RMN
cerebral, USG hepatica sunt recomandate pentru identi-
ficarea metastazelor. Examenul histologic dupa biopsie-
rea tumorii poate fi neconcludent datorita necrozelor si
hemoragiilor multiple [2-4].
In cazul prezentat, din biopsia transbronsici au fost
evidentiate celule neoplazice. Ecografic, au fost identi-
ficate si alte focare metastatice in spling, ficat, rinichi.
4) Tratamentul coriocarcinomului este bazat, mai mult, pe
diagnosticul clinic decat pe cel histologic. Aceasta boa-
13 este una pentru care se acceptad initierea tratamen-
tului oncologic in baza valorilor unui marker tumoral,
B-HCG, fara confirmari obligatorii histologice. Terapia cu
citostatice reprezinta tratamentul de electie pentru co-
riocarcinom. Chirurgia are un rol redus, de urgenta, sau
de chirurgie de salvare pentru boala chimiorezistenta.
Coriocarcinomul este radiorezistent. Radioterapia este,
totusi, indicata in tratamentul metastazelor cerebrale.
Prognosticul acestei maladii este estimat printr-un scor
prognostic propus de OMS si FIGO (l. engl. International
Federation of Gynecology and Obstetrics). Prognosticul
coriocarcinomului asociat unei sarcini ,normale” este
nefavorabil, In special, datorita diagnosticarii intarziate
si metastazarilor multiple [2, 5, 6].
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myometrium penetration. Chest X-ray may reveal secon-
dary pleural effusion, bleeding from lung metastases. CT
and MRI of the brain, liver ultrasound are recommen-
ded to identify metastasis. Histological examination of
tumor biopsy may be unconvincing due to multiple ne-
crosis and hemorrhages [2-4].

In our patient, in the transbronchial biopsy were highli-
ghted neoplastic cells. Ultrasound identified splenic, li-
ver and kidneys metastasis.

4) Choriocarcinoma usual treatment is based on clinical di-
agnosis more than histology. Histological confirmation
of tumor is not mandatory. The initiation of treatment
can be based on the values of the tumor marker ($-HCG).
Cytostatic therapy is the treatment of choice for chori-
ocarcinoma. Prognostic factors play an important role
for therapeutic strategy in GTN. Surgery completes the
therapy: emergency surgery or rescue surgery for che-
moresistant disease. Choriocarcinoma is radioresistant,
however radiotherapy is indicated for the treatment of
brain metastases. In order to evaluate the severity of
the disease and the type of chemotherapy WHO (Wor-
Id Health Organization) and FIGO (International Fede-
ration of Gynecology and Obstetrics) risk factor scoring
system are used. The outcome of choriocarcinoma after
term pregnancy is generaly unfavorable because of de-
layed diagnosis and metastasis [2, 5, 6].
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Aparatul de sustinere si
miscare (vol. I)

(culegere de cursuri)

Sub redactia: Ilia Catereniuc, Teodor Lupascu
Tipografia Sirius, Chisindu, 2011, 264 p.
ISBN 978-9975-4222-4-6

Sistemul nervos central.
Splanhnologie (vol. II)

(culegere de cursuri)

Sub redactia: Ilia Catereniuc, Teodor Lupascu
Tipografia Sirius, Chisinau, 2015, 340 p.
ISBN 978-9975-57-174-6

Sistemele cardiovascular, lim-
fatic, nervos periferic si organ-
ele senzoriale (vol. III)

(culegere de cursuri)

Sub redactia: Ilia Catereniuc, Teodor Lupascu
Tipografia Sirius, Chisinau, 2015, 425 p.
ISBN 978-9975-57-178-4

Aceste culegeri de cursuri constituie o incercare reusita
intreprinsa de autori in directia imbinarii predarii anatomi-
ei traditionale cu cea a anatomiei functionale si clinice, supu-
se intru totul necesitatilor actuale ale medicinii practice. Ele
reprezintad rezultatul unui studiu practic de mai multi ani si
al unei vaste analize a literaturii de specialitate, asupra une-
ia dintre disciplinile de baza ale medicinei din cele mai vechi
timpuri si pana in prezent.

Valorificandu-si experienta stiintifica si didactica acumula-
ta de-a lungul anilor, cei ce au colaborat la elaborarea si pre-
gatirea acestor volume pentru tipar si-au propus sa puna la
dispozitia diverselor categorii de cititori (studenti, rezidenti,
medici practicieni) un instrument de lucru util in aprofunda-
rea cunostintelor si datelor acumulate anterior, oferindu-le un
punct de sprijin, atat de necesar pentru desavarsirea pregatirii
lor profesionale.

Realizat de un colectiv de autori, constituit din cadre di-
dactice care predau Anatomia omului in cadrul Universitatii
de Stat de Medicina si Farmacie ,Nicolae Testemitanu” din

BOOK REVIEW

The locomotor system
(vol. 1)

(collection of lectures)

Editors: Ilia Catereniuc, Teodor Lupascu
Sirius Typography, Chisinau, 2011, p. 264
ISBN 978-9975-4222-4-6

Central nervous system.
Splanchnology (vol. II)

(collection of lectures)

Editors: Ilia Catereniuc, Teodor Lupascu
Sirius Typography, Chisinau, p. 340
ISBN 978-9975-57-174-6

The cardiovascular, lymphatic,
peripheral nervous system and
sensory organs (vol. III)

(collection of lectures)

Editors: Ilia Catereniuc, Teodor Lupascu
Sirius Typography, Chisinau, 425 p.
ISBN 978-9975-57-178-4

This series of lectures’ collections represent a successful
attempt carried out by the authors towards the connection
of the traditional teaching of anatomy and her functional and
clinical aspects, matching entirely the current needs of practi-
cal medicine. They represent the result of a multiannual prac-
tical study and an extensive literature review on one of the
core disciplines of medicine from ancient times until now.

Making use of the scientific and didactic experience gained
over the years, those who collaborated on the development
and preparation of these volumes had the goal to offer various
categories of readers (students, residents, practicing physi-
cians) an useful tool In improving previously acquired knowl-
edge and data, giving them a foothold, so necessary for com-
pleting their professional training.

Conducted by a team of authors consisting of academic
staff teaching Human Anatomy at Nicolae Testemitanu State
University of Medicine and Pharmacy from Moldova, this col-
lection of lectures is designed as a summary of knowledge that
has to be accumulated by those who seek to prepare them-



Republica Moldova, aceasta colectie de cur-
suri este conceputad ca o prezentare sintetica a
cunostintelor pe care trebuie sa le acumuleze
cel ce doreste sa se pregateasca cu seriozitate
si sa se perfectioneze in domeniul complex si
de mare interes al structurii si functiei corpu-
lui uman. Este practic imposibil de a purcede
in studiul oricarei specialitati din medicina,
fara un fundament stabil si sigur in domeniul
anatomiei omului.

Un interes deosebit prezinta buna siste-
matizare a informatiei in 3 volume, care
insumeaza 1029 de pagini, cu continut de un
interes major stiintific si metodico-didactic,
atat pentru studenti si rezidenti, cat si pentru
cadrele didactice si medicii specialisti.

Primul volum se refera la aparatul de
sustinere si miscare. Autorii au combinat de-
scrierea teoreticd a aparatului locomotor, cu
aspectele clinice si functionale ale acestuia,
reusind, astfel, s scoata in evidenta releul
dintre anatomie si specialitati ca traumatolo-
gia, ortopedia, chirurgia etc.

in ceea ce priveste morfologia functionald
a sistemului neurovegetativ, minutios descris
in vol. II si III, in viziune contemporand, au-
torii prezinta detaliat cele trei modalitati de
relatii reciproce ale partilor componente:
simpatice, parasimpatice si metasimpatice.
Ei mentioneazd, ca majoritatea viscerelor, de
rand cu prezenta in ele a mecanismelor extra-
ganglionare (simpatic, parasimpatic), spinale,
supraspinale etc., mai contin si un altul, de
baza, care tine de reglarea locala a activitatii
lor functionale.

Referitor la cursurile pe splanhnologie,
sistemele cardiovascular, limfatic si organele
senzoriale, informatia este expusa intr-o ma-
niera bine argumentatd, succint structurats,
astfel Incat cititorilor le este usor sa gaseasca
rapid raspunsul la orice intrebare aparuta in
procesul de studiu.

Culegerile mentionate de cursuri repre-
zintq, astfel, un instrument util in procesul de
cunoastere, examinare si actualizare a cunos-
tintelor in domeniul Anatomiei omului, inscri-
indu-se ca o realizare de valoare in reperto-
riul bibliografiei stiintifico-didactice.

Deci, avem 1n fata o aparitie valoroasa si
de real folos nu numai pentru specialistii te-
oreticieni, ci si pentru medicii clinicisti din
diferite speciaitati, o serie de culegeri care,
neapadrat, se va inscrie in randul manualelor
de prestigiu, editate in tara noastra.

Stanislav Groppa, dr. hab. st. med.,
prof. univ,, Academician al ASM

Universitatea de Stat de Medicind §i Farmacie
Nicolae Testemitanu
Catedra Anatomia Omului

APARATUL DE SUSTINERE
Culegere de cursuri SI MI§CARE

Ministerul Sdnititii al Republicii Moldova
IP Universitatea de Stat de Medicina §i Farmacie
Nicolae Testemitanu
Catedra de anatomie a omului

I SISTEMUL NERVOS CENTRAL.

Culegere de cursuri SPLANHNOLOGIE

Ministerul Sanatatii al Republicii Moldova
IP Universitatea de Stat de Medicind si Farmacie
Nicolae Testemitanu
Catedra de anatomie a omului

I11. SISTEMELE CARDIOVASCIILAR
LIMFATIC, NERVOS PERIFERIC
$1 ORGANELE SENZORIALE

Culegere de cursuri
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selves seriously and to improve in the com-
plex and interesting area of the human body’s
structure and function. It is almost impossible
to proceed in the study of any medical special-
ty, without a stable and secure foundation in
the human anatomy.

Of particular interest is the proper sys-
tematization of the information in 3 volumes,
which include together 1029 pages, contain-
ing a scientific and methodical content of ma-
jor interest, for both students and residents,
as well as for the teaching staff and medical
specialists.

The first volume covers the locomotor sys-
tem. The authors have combined the theoreti-
cal description of the musculoskeletal system,
with its clinical and functional aspects, thus
managing to highlight the relay between the
anatomy and other specialties as traumatol-
ogy, orthopedics, surgery, etc.

Regarding the functional morphology of
the neuro-vegetative system, thoroughly de-
scribed in vol. I and III, in contemporary per-
spective, the authors described in detail the
three ways of mutual relations between its
components: sympathetic, parasympathetic
and metasympathetic. They noted that most
viscera, along with the presence in them of the
extranodal mechanisms (sympathetic, para-
sympathetic), spinal, supraspinal etc.,, also
contain another one, a basic mechanism, per-
taining to local regulation of their functional
activity.

Concerning the courses on splanhnology,
the cardiovascular, lymphatic systems and
sensory organs, the information is displayed
in a well-reasoned manner, briefly structured,
so that the readers find it easy to get quickly
the answer to any queries that appeared in
the educational process.

The discussed collections of lectures are
thus an useful tool in the process of acquir-
ing, reviewing and updating the knowledge
in the area of Human anatomy, enrolling as a
realization of great value in the repertory of
scientific and didactical bibliography.

So, we have in front of us a valuable and
of real help appearance not only for theorists,
but also for clinicians from different special-
ties, a series of collections that would abso-
lutely stand among prestigious textbooks
published in our country.

Stanislav Groppa, PhD,
university professor, academician of ASM
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BOOK REVIEW

Variability of neurovascular
elements in the spleno-

ligamental complex
(monograph)

Author: Olga Belic
Balacron Editions, Chisinau, 2015, 202 p.
ISBN 978-9975-128-520

Una dintre problemele primordiale
ale morfologiei moderne este studierea e

MINISTERUL SANATATII AL REPUBLICII MOLDOVA
DE STAT DE MEDICINA $1 FARMACIE

One of the primary problems of mo-
dern morphology is the study of indivi-

variabilitatii individuale ale organelor
corpului uman, in prim-plan - a vas-
cularizarii si inervatiei lor, atat la nivel
macroscopic, cat si mezo-microscopic.
De aceasta tendinta s-a tinut cont si in
actualele cercetari.

Scopul studiului a constat in abor-
darea multiaspectuald a complexului
spleno-ligamentar la om 1n diferite peri-
oade de varsti. in special, s-au accentuat
particularitatile structurale, topografi-
ce, dimensionale ale aparatului neuro-
vascular al splinei si ale ligamentelor ei.
De obicei, reprezentantii cercetarilor
medico-biologice fundamentale depun
eforturi pentru a prezenta datele proprii
prin prisma valorii lor aplicative. Aceas-
ta tendinta este justificatd, ea se observa
si In monografia dnei Olga Belic.

in materialele prezentate, se ob-
serva o studiere amplda a complexului
spleno-ligamentar. Este vorba nu nu-
mai despre caracteristicile structural-
functionale ale splinei la nivel macro-, mezo- si microscopic la
adulti, dar si despre particularitatile embriogenetice ale orga-
nului supus studiului, deoarece anume aceasta informatie fa-
ciliteaza perceptia variantelor si anomaliilor splinei care se ob-
serva in ontogeneza postnatald, in speta - asplenia, polisplenia,
splina flotanta s.a.

Baza cercetdrilor a constituit-o, in majoritate, materialul
cadaveric. Datele morfometrice care se referd la splina si alte
structuri, au fost suplimentate cu informatie obtinuta ultra-
sonografic sau prin tomografie computerizata, nemaivorbind
despre cercetirile experimentale. In acest mod, s-a trasat o

»NICOLAE

BELIC OLGA

VARIABILITATEA ELEMENTELOR
NEUROVASCULARE ALE COMPLEXULUI
 SPLENO-LIGAMENTAR

dual variability of organs of the human
body, and in the foreground, the vascu-
lature and their innervation at both the
macroscopic and meso- and microsco-
piclevels. This trend was also taken into
account in the current research.

The study aimed to address multi-
dimensionally the spleno-ligamentous
complex in humans in different age pe-
riods, especially focusing on the struc-
tural and topographical particularities,
spleen dimensional neurovascular ap-
paratus and its ligaments. Typically, re-
presentatives of medical and biological
research (fundamental) endeavour to
. present data in terms of their own ap-
plications. This trend is also observed in
the monograph of Mrs. Olga Belic.

In the presented materials, there is
a broad study of spleno-ligamentous
complex. It is not only about structural
and functional characteristics of the
spleen at macro, meso- and microscopic
level in adults, but also about the embri-
ogenetic peculiarities of the organ, since this information faci-
litates perception of variants and spleen abnormalities which
are observed In postnatal ontogenesis. These condition are
asplenia, polysplenia, floating spleen and other.

The research is based on cadaveric material, but, for exam-
ple, morphometric data which refers to the spleen and others
are supplemented with data obtained by ultrasonography,
computed tomography, let alone about experimental research.
This, in its own way is a direct link between data collected on
cadaveric material and intra vital data.

By retrograde analysis of observation charts from Institu-




relatie directa intre datele obtinute pe material cadaveric si
cele intravitale.

in arhiva Institutului de Medicini Urgenta din Chisinau,
autoarea a analizat retrospectiv 290 de foi de observatie ale
pacientilor cu diverse leziuni traumatice ale splinei. O sple-
nectomie, efectuata in urma unui traumatism sau din alta
cauzd, poate duce la complicatii, uneori grave. Deci, se cauta
modalititi de a evita aceste complicatii. In actualul studiu, s-a
incercat de a gasi solutii care contribuie la rezolvarea acestei
probleme. Mai exact, s-a recurs la experiente pe iepuri - au-
togrefarea eterogena a fragmentelor lienale (dupa splenec-
tomie) in muschiul marele drept al abdomenului. Rezultatele
studiului experimental au fost prezentate In ultimul capitol
al monografiei. Ele inspira un anumit optimism prin faptul
ca, in decurs de 6-7 saptamani, fragmentele lienale inoculate
eterotopic in tesut muscular sunt supuse proceselor distruc-
tiv-regeneratorii care duc la restabilirea unui substrat tisular
nou, intr-o anumita masurd, similar celui lienal obisnuit. Prin
urmare, autogrefarea eterotopica a fragmentelor lienale poate
oferi o oarecare compensare functionala in perioada de post-
splenectomie.

in baza celor expuse, consider ca monografia , Variabili-
tatea elementelor neurovasculare ale complexului spleno-Ii-
gamentar” este o lucrare stiintifica, ce contine date originale
proprii si o analiza ampla a literaturii de specialitate. Ea re-
prezinta un studiu finalizat, care merita o apreciere inalta. Va-
loarea monografiei creste datoritd materialului ilustrativ bo-
gat - preponderent fotocopii ale pieselor native, obtinute prin
diverse procedee tehnice. In asa mod, complexul spleno-liga-
mentar este elucidat multilateral, iar cititorului i se propune o
informatie utila si aplicativa.

Viorel Nacu, dr. hab. st. med.,
profesor universitar
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te of Emergency Medicine (Chisinau) archive - 290 patients
treated at the hospital, there were established various trau-
matic injuries of the spleen, which were assessed by author
in the study. So the same spleen and splenic ligaments and are
analysed 1n case of injury, frequency of which, as it is known,
is constantly growing. A splenectomy which is often a result
of an injury or other cause, can lead to complications, someti-
mes serious. So there is a search for the ways to fight, at least
to lower these complications. in the current study there is an
attempt to find a solutions that contributes to solving this pro-
blem. More specifically, were performed experiments (on rab-
bits) - auto transplant of heterogeneous splenic parts (after
splenectomy) into the rectus abdominis muscle. The results of
the experimental study are presented in the last chapter of the
monograph. They inspire some optimism since i was demons-
trated that heterotopic splenic parts in the muscle tissue, wi-
thin 6-7 weeks, undergoes destructive and regenerative pro-
cesses that lead to the restoration of a new tissue substrate, to
a certain extent, similar to the original spleen. Therefore, one
can talk about some functional compensation during the auto
transplantation of the heterotopic splenic fragments.

Based on the all mentioned above, I believe that the mono-
graph “Variability of neurovascular elements in the spleno-liga-
mental complex” is a scientific work that contains its original
data and a comprehensive analysis of the literature and pre-
sents a comprehensive study that deserves high appreciation.
Monograph value increases due to the fact that it is illustrated
by a large number of images - mostly native photocopies of
parts, obtained by various techniques. Thus, spleno-ligamen-
tous complex is a multilateral study. The readers can get useful
morphological information as well as applicative information.

Viorel Nacu, MD, PhD,
university professor
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Monografia ,Sindromul nefrotic la copii. Aspecte clinico-pa-
raclinice si tratament” este o lucrare care a urmarit sa prezinte
principiile de baza ale evaluarii unui pacient
cu sindrom nefrotic. Autoarea, Angela Ciun-
tu, are o preocupare speciald pentru trata-

mentul copiilor cu sindrom nefrotic. In lu- ST FARMACIE
”NICOLAE TESTEMITANU”

crare, autoarea propune atat rezidentilor,
cat medicilor practicieni o lectura necesara
pentru aprofundarea cunostintelor in eva-
luarea clinica si paraclinica a copilului cu
sindrom nefrotic, pornind de la principiile
de baza si ajungand la informatii funda-
mentale de biochimie, imagistica si stategii
moderne de tratament.

Actualitatea problemei abordate in lu-
crarea datad este determinata de cresterea
continua a morbiditatii, evolutiei clinice
dominante de severitatea sindromului
nefrotic acut, de modificarile functionale,
morfologice, umorale, tendinta de recidi-
vare, acutizari frecvente, procentul inalt de
cronicizare si invalidizare. Scopul lucrarii
este de a prezenta limitele diagnosticului,
diagnosticului diferential si tratamentului
la pacientii cu sindrom nefrotic in functie
de varsta, particularitatile clinico-biologi-
ce, morfopatologice si patogenice. Monografia este structurata
in opt capitole.

In capitolul 1 al monografiei sunt elucidate particularitatile
anatomo-fiziologice ale aparatului reno-urinar, structura mi-
croscopica si ultramicroscopica a glomerulului, bazele anato-
mice ale filtratiei glomerulare la copii.

Urmatorul capitol este dedicat semiologiei principalelor
sindroame glomerulare. Conceptiile actuale din nefrologie
sunt prezentate sub forma unor sindroame clinico-biologice
(sindromul nefritic acut, sindromul nefrotic, rapid progresiv
sau cronic), care au fost incadrate in forme anatomo-clinice.
Acest mod de abordare ofera posibilitatea stabilirii unui di-
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Monograph on the topic, Nephrotic Syndrome in Children.
Clinical and Paraclinical Aspects and Treatment, is a study ai-
med to present the basic principles needed

to evaluate a patient with nephrotic syndro-
me. The author, Angela Ciuntu has a special
concern for the treatment of children with
NS proposing to the residents and medical
practitioners a study required for deepe-
ning the knowledge In the clinical and pa-
raclinical evaluation of children suffering
from nephrotic syndrome, starting from
the basic principles and reaching the basic
information of biochemistry, imagistic and
modern treatment strategies.

The actuality of the issue approached
in this study is determined by the con-
tinued growth of morbidity, the clinical
course dominated by the severity of acute
nephrotic syndrome, functional modifica-
tions, morphological, humoral, tendency of
recurrence, frequency of exacerbation, high
incidence of chronicity and the invalidity.
The purpose of this study is to set limits of
diagnosis, differential diagnosis, and thera-
py 1n patients with nephrotic syndrome ac-
cording to age, clinical and biological pecu-

liarities, pathological and pathogenic aspects. The monograph
is divided into eight chapters.

Chapter 1 of the monograph defines the anatomical and
physiological particularities of renal and urinary tract, the mi-
croscopic and ultramicroscopic structure of the glomerulus,
anatomical bases of glomerular filtration in children.

The next chapter is dedicated to the semiology of major
glomerular syndromes. Current conceptions in nephrology
are presented in the form of clinical-biological syndromes as
(acute nephritic syndrome, nephrotic syndrome, progressive
or chronic) and placed in anatomic and clinical forms. This ap-
proach offers the possibility of establishing an exact diagnosis



agnostic exact, in conformitate cu cunostintele si progresele
actuale ale nefrologiei clinice, oferind, totodatd, o orientare
prognostica si terapeutica corespunzatoare.

Capitolul 3 al lucrarii este consacrat sindromului nefrotic
la copii. Se atrage atentia, in special, particularitatilor patoge-
nice, patofiziologice, definitiilor sindromului nefrotic conform
protocoalelor internationale (de ex., KDIGO 2012), modifica-
rilor histopatologice, cat si noilor algoritmi de diagnostic si
principiilor contemporane de tratament diferentiat, in functie
de sensibilitatea fata de glucocorticoizi. S-a prezentat o me-
ta-analiza a cercetarilor clinice randomizate, a remediilor de
substitutie si adjuvantilor glucocorticoizilor la copiii cu sin-
drom nefrotic frecvent recidivant, steroid-dependent si rezis-
tent.

Partea a 4-a, care constituie partea cea mai importanta a
lucrarii, este consacrata glomerulosclerozei focale si segmen-
tare la copii, fiind abordata etiopatogenia, clasificarea varian-
telor morfopatologice, tabloul clinic, diagnosticul paraclinic,
tratamentul contemporan conform ghidurilor internationale.

Urmatorul, al 5-ea capitol, elucideaza particularitatile
evolutiei nefropatiei membranoase la copii, etiopatogenia,
factorii de risc, morfopatologia, metodele de diagnostic, tra-
tament, dar si modalitatea de selectare a pacientilor pentru
tratamentul cu imunosupresoare.

Partea a 6-a a lucrarii este consacratda glomerulonefritei
membranoproliferative la copii, unde s-au elucidat aspectele
genetice si clinice ale celor 3 tipuri ale acestei entitati clinice,
de asemenea - etiopatogenia, morfopatologia, examinarile pa-
raclinice (modificarile urinare, sanguine, sistemului comple-
mentului), tratamentul diferentiat.

Partea a 7-a este dedicata glomerulonefritei rapid progre-
sive la copii. Acest compartiment include clasificarea patoge-
nica, principalele mecanisme etiopatogenetice, morfopatolo-
gie, investigatiile paraclinice necesare si tratamentul specific.

Compartimentul 8 cuprinde noi viziuni etiopatogenetice
ale nefropatiei glomerulare cu depozite de IgA la copii, rolul
factorilor genetici in calitate de marker de prognostic nefavo-
rabil in nefropatia glomerulara IgA, clasificarea morfopatolo-
gica Oxford, diagnosticul, tratamentul, factorii de progresie.

As mentiona descrierea exhaustiva a tehnicilor de diagnos-
tic, inclusiv morfopatologice, biochimice, serologice, precum si
o serie de procedee terapeutice in sindromul nefrotic la copii.

Aparuta 1n conditii grafice deosebite, monografia conf.
univ. Angela Ciuntu constituie o lectura utila pentru toti cei
care vor sa-si apofundeze cunostintele in problemele de dia-
gnostic si tratament al sindromului nefrotic la copii.

In concluzie, as mentiona cd monografia elaborati de Dr.
Angela Ciuntu este bazata pe o bogata experienta profesiona-
13 si pe studiul unei bibliografii recente. Este usor de parcurs
datorita stilului concis, clar si ordonat, iar iconografia bo-
gatd confera lucrarii un caracter stiintific si practic de mare
importanta.

Jana Bernic, dr. hab. st. med, prof. univ,
Catedra de chirurgie, ortopedie si anesteziologie pediatrica
USMF ,Nicolae Testemitanu”
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according to current knowledge and progress of clinical ne-
phrology, while providing appropriate prognostic and thera-
peutic guidance.

Chapter 3 is dedicated to nephrotic syndrome in children,
especially to pathogenic and pathophysiological peculiarities,
definitions of NS according to the international protocols (for
example: KDIGO 2012), histopathological changes, along with
new algorithms for diagnosis and modern principles of def-
erential treatment depending on the sensitivity to glucocorti-
coids. It was aimed to present a meta-analysis of randomized
clinical research, substituted / adjuvant remedies of glucoste-
roids in children with frequently recurrent NS, steroid depen-
dent and resistant.

Chapter 4 constitutes the most important part of the work
and is dedicated to focal segmental glomerulosclerosis in chil-
dren being approached the etiopatogenia, classification of
pathological variants, clinical picture, paraclinic diagnosis, up-
to-date treatment according to international guidelines.

Chapter 5 highlights the development of the peculiarities
of membranous nephropathy in children, etiopathology, risk
factors, morphopathology, diagnostic methods, treatment and
selection of patients for treatment with immunosuppressants.

Chapter 6 is dedicated to membrano-proliferative glo-
merulonephritis in children where the author elucidated the
genetic and clinical aspects of the 3 types of membrano-pro-
liferative glomerulonephritis, ethio-pathogenesis, pathology,
laboratory examinations (changes in urination, blood comple-
mentary system) and differentiated treatment.

Chapter 7 is dedicated to rapidly progressive glomerulone-
phritis in children. This section includes the pathogenic classi-
fication, main ethiopathogenetic mechanisms, morphopathol-
ogy, laboratory investigations and specific treatment.

Chapter 8 highlights the new ethio-pathogenetic visions of
glomerular nephropathy with deposits of IgA in children, the
role of genetic factors as a marker of poor prognosis in IgA ne-
phropathy, Oxford pathological classification, diagnosis, treat-
ment and progression factors.

[ would like to mention the exhaustive description of diag-
nostic techniques along with a number of therapeutic proce-
dures in the treatment of the nephrotic syndrome in children.

The monograph of Associate Professor, Angela Ciuntu,
published under outstanding graphics, constitutes a study for
those who want to enhance the knowledge in diagnosis and
treatment of NS in children.

In conclusion, I would like to mention that the monograph
elaborated by Dr. Angela Ciuntu, is based on a rich profession-
al experience and the study of up-to-dare bibliography;, it is
easy to read due to concise, clear and orderly style of writing,
while rich iconography gives this study a scientific and practi-
cal aspect of great importance.

Jana Bernic, PhD, university professor
Chair of surgery, orthopedics and pediatricanaesthesiology
Nicolae Testemitanu SUMPh
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= Authors’ affiliations
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= Results
Discussions
= Conclusions
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= References
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pictures taking, drawing conclusions. The authors list should not ex-
ceed 10 persons. If the research group exceed 10 individual authors,
in the “Authors name” section first two will be cited, all others should
be mentioned at the end of the article, In the “Acknowledgements and
funding” section.

Members of the research group who do not meet the formal cri-
teria of the authorship, but have had some contribution to the paper,
may be mentioned in the “Acknowledgements and funding” section.

Note: To differentiate the corresponding author, as well as au-
thors who have an equal contribution to the work, using special
characters as a superscript index at the end of their names is recom-
mended:
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(1) - pentru Autorii care au avut o contributie egala.

(De exemplu: Adrian Belii*, Adrian Beliit)

Nu se vor mentiona gradele si titlurile stiintifice si cele stiintifico-
didactice.

= Afilieri. Afilierea autorilor se va scrie dupa sectiunea ,Numele
autorului (autorilor)”. In acest sens, se va mentiona numele complet al
institutiei de afiliere a autorului (autorilor), localitatea si tara.

Afilierea se marcheaza cu cifre arabe, in superscript (de exemplu:
Adrian Belii')

= Elementele scoase in evidenta din articol:

o Ce nu este, deocamdatd, cunoscut la subiectul abordat (de-
scris 1n 1-3 fraze)

o Ipoteza de cercetare (formulata in 1-2 fraze)

o Noutatea adusa de articol literaturii stiintifice din domeniu
(limitata la 1-3 fraze).

Din pagina noua:
Rezumatul
Rezumatul trebuie sa fie scris la timpul trecut, persoana a treia.
Acesta trebuie sd ofere un sumar concis al scopului, obiectivelor, re-
zultatelor semnificative si concluziilor studiului, in limitele la 350 de
cuvinte, organizate In urmatoarele sectiuni:
= Introducere - unde se va reflecta, pe scurt, contextul si scopul
principal al studiului;
= Material si metode - cum a fost realizat studiul si ce teste sta-
tistice au fost aplicate;
= Rezultate - prezinta rezultatele principale ale studiului;
= Concluzii - o scurtd trecere in revista a constatdrilor facute, cu
posibile implicari pentru studii ulterioare.

Nu utilizati abrevieri si citatii In rezumatul articolului.

Cuvintele cheie

Enumerati 4-10 cuvinte cheie, care sunt reprezentative pentru
continutul articolului. Pentru a usura gasirea articolului Dvs. de catre
motoarele de cautare ale bazelor de date, folositi termeni recoman-
dati din lista de titluri cu subiect medical de pe http://nlm.nih.gov/
mesh.

inregistrarea trialului clinic

In caz dacd articolul Dvs. comunici rezultatele unui trial clinic, va
rugam sa indicati Registrul trialului si numarul unic de inregistrare
a trialului.

Exemplu: ,Current Controlled Trials ISRCTN61362816”. Atentie!
Nu trebuie sd existe niciun spatiu intre literele si cifrele numarului
unic de inregistrare a trialului. Pentru mai multe informatii, va rugam
sa accesati http://www.isrctn.org (International Standard Randomi-
sed Controlled Trial Number) si http://www.icmje.org (International
Committee of Medical Journal Editors).
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(*) - Corresponding author;

(1) - Authors with equal contribution.

(e.g. Adrian Belii*, Adrian Beliit)

= Affiliation: Please state the full name of institution, city and
country to which the author(s) is affiliated. Affiliation should be
marked with Arabic numerals in superscript after the author(s)
name (e.g. Adrian Belii')

= Article highlights:

O What is not yet known on the issue addressed in the submitted
manuscript (described in 1-3 sentences)

© The research hypothesis (described in 1-2 sentences)

© The novelty added by manuscript to the already published sci-
entific literature (limited to 1-3 sentences).

From new page:
Abstract
The abstract should be written using the past tense, third per-
son. It should provide a concise summary of the purpose, objectives,
significant results and conclusions of the study. The summary text
should not exceed 350 words organized into the following sections:
= Introduction - reflect in short the context and purpose of the
study;
= Material and methods - describe how the study was conduc-
ted and specify the applied statistics;
= Results - present the key results of the study;
= Conclusions - a brief overview of the findings, with possible
implications for further studies.
Do not use abbreviations or citations in the abstract of the article.
Key words
List 4-10 keywords that are representative for the contents of the
article. To facilitate finding of your article by search engines of elec-
tronic databases, use MESH keywords list (available on http://nlm.
nih.gov/mesh).

Registered clinical trial

In case if your article reported the results of a clinical trial, please
indicate Trial Register and the unique registration number of the
trial.

E.g.: “Current Controlled Trials ISRCTN61362816”

Attention! There should be no space between letters and num-
bers of the unique record number of the trial. For more information,
please visit http://www.isrctn.org (International Standard Random-
ized Controlled Trial Number) and http://www.icmje.org (Interna-
tional Committee of Medical Journal Editors).

From new page:

Introduction

The Introduction section should be written using past tense, third

person, and should:

= provide information that would allow readers outside of the fi-
eld to enter the context of the study, to understand its meaning;

= define the problem addressed and explain why it is important;

= include a brief review of recent literature in the field;

= mention any controversy or disagreement existing in the field;

= formulate research hypothesis and present the main and se-
condary assessed outcomes;

= conclude with the research’ propose and a short comment
whether the purpose has been achieved.



Din pagina noua:

Introducerea

Introducerea, scrisa la timpul trecut, persoana a treia, trebuie:

= sa ofere informatii care ar permite cititorilor din afara dome-
niului sd intre In contextul studiului, sa-i inteleaga semnificatia;

= sd defineasca problema abordata si sa explice de ce aceasta
este importanta;

= 53 includa o scurtd trecere in revistd a literaturii recente din
domeniu;

= sa mentioneze orice controverse sau dezacorduri relevante in
domeniu;

= sd formuleze ipoteza de cercetare si sa prezinte parametrul
principal si cei secundari de rezultat;

= 53 concluda cu scopul lucrarii si cu un comentariu care sa ateste
daca scopul propus a fost atins.

Material si metode

in sectiunea ,Materiale si metode” trebuie si fie descrise cu deta-
lii suficiente procedurile efectuate. Aici se vor mentiona protocoalele
detaliate privind metodele utilizate precum si informatii justificative.
Se vor include: design-ul studiului, descrierea participantilor si mate-
rialelor implicate, descrierea clard a tuturor interventiilor si compa-
ratiilor efectuate, precum si testele statistice aplicate. Se vor specifica
denumirile generice de medicamente. Atunci cand in cercetare sunt
folosite branduri, se indica in paranteze denumirea lor comerciala.
in cazul studiilor pe subiecti umani sau pe animale, trebuie si fie
mentionatd aprobarea etica (data si nr. procesului verbal al sedin-
tei Comitetului de Etica, presedintele CE si denumirea institutiei, in
cadrul careia activeaza CE), precum si consimtamantul informat al
persoanelor.

Rezultate

Rezultate si discutiile vor fi prezentate in sectiuni separate.

Autorii trebuie sa prezinte rezultate clare si exacte. Rezultatele
prezentate trebuie explicate (nu justificate sau comparate, in aceasta
sectiune) cu constatdri fundamentale, evident, referitoare la ipoteza
care a stat la baza studiului. Rezultatele trebuie redate concis si logic,
cu accentuarea celor noi.

Discutii

Se va descrie impactul, relevanta si semnificatia rezultatelor obti-
nute in domeniul respectiv. Rezultatele obtinute se vor compara cu cele
provenite din studiile anterioare din domeniu si se vor trasa potentiale
directii viitoare de cercetare. Discutiile trebuie sa contina interpretari
importante ale constatdrilor si rezultatelor, iIn comparatie cu studiile
anterioare. De asemenea, se vor mentiona limitele studiului si factorii
potentiali de bias.

Concluzii

Aceasta sectiune trebuie sa concluda laconic intregul studiu si sa
specifice, care este plus-valoarea adusa la informatiile disponibile
despre subiectul abordat. in concluzii nu se vor oferi informatii noi
si nu se vor dubla (repeta) cele prezentate in sectiunea ,Rezultate”.

Abrevieri

Folositi numai abrevieri standard. De asemenea, pot fi formulate
si alte abrevieri, cu conditia ca acestea vor fi descifrate In text atunci
cand sunt utilizate pentru prima data. Abrevierile din figuri si tabe-
le vor fi descifrate in legendd. Abrevierile trebuie folosite cat mai rar
posibil.

Material and methods

“Materials and methods” section should present in sufficient de-
tails all carried out procedures. Here should be described protocols
and supporting information on the used methods. It will include
study design, subjects’ recruitment procedure, clear description
of all interventions and comparisons and applied statistics. in the
manuscript text the generic names of drugs should be used. When
drug brands are used their trade name will be shown in parenthe-
ses. For studies on humans or animals a statement about ethical
approval and informed consent of study subjects should be include.
Please specify date and number of Ethics Committee (EC) decision,
chair of the EC as well as institution within EC is organized.

Results

Results and discussion should be presented in separate sections.
Authors must present results in a clear and accurate manner. Results
should be explained (not justified or compared in this section) and
include fundamental statements related to hypothesis behind the
study. The results should be presented concisely and logically, em-
phasizing on new original data.

Discussion

Describe the impact, relevance and significance of the obtained
results for the field. The results are compared with those from pre-
vious publications and draw potential future research directions.
Discussions should include important interpretations of the findings
and results compared with previous studies. Also, study limitations
and potential bias should be mentioned.

Conclusions

This section should conclude laconically entire study, and high-
light the added-value brought on the studied issue. The conclusions
should not provide new information or double (repeat) those pre-
sented in the “Results” section.

Abbreviations

Use only standard abbreviations. Other abbreviations may be
defined and provided when are used for the first time in the manu-
script. Abbreviations In the figures and tables will be explained in leg-
end. Abbreviations should be used as rare as possible.

Declaration of conflict of interests

Following publication, persons or organizations involved in the
study become public and thus their reputation may be influenced.
Therefore, authors must disclose financial and non-financial relation-
ship with people or organizations and to declare conflicts of interest
related to the data presented in the manuscript. in accordance with
the ICMJE guidelines, authors must fulfill a statement of conflicts of
interest, which will be published at the end of the article.

Complementing the declaration of conflicts of interest the follow-
ing will be taken into consideration

For financial conflicts of interest

= specify whether any organization has financial relationship
with research presented in the manuscript, including funding,
salary, reimbursements;

= mentioned, if the article has any impact on the eventually in-
volved organization and could generate losses or profits after
publication, now or in the future;

= authors must indicate if they have shares ownership in any or-
ganization that may incur losses or take profits after publicati-
on, now or in the future. Also, you should specify whether the



Declaratia de conflict de interese
Dupa publicare, persoanele sau organizatiile implicate in studiu
vor deveni publice si astfel poate fi influentata reputatia lor. Prin ur-
mare, autorii trebuie sa dezvaluie relatia financiara sau non-financi-
ara cu persoane sau organizatii si sa declare conflictele de interese
pentru datele si informatiile prezentate in manuscris. in conformita-
te cu ghidurile ICMJE, Autorul (autorii) trebuie sa completeze o decla-
ratie privind Conflictele de interese, care va fi prezentata la sfarsitul
articolului publicat.
Completand declaratia referitoare la Conflictele de interes, se vor
lua In consideratie:
Pentru Conflicte de interese financiare
= specificati dacd vreo organizatie are relatie financiara cu lu-
crarea stiintifica reflectata in manuscris, inclusiv de finantare,
salariu, rambursari;
= mentionati, dacd articolul are un impact asupra organizatiei
date, ce ar genera pierderi sau profituri dupa publicare, in pre-
zent sau in viitor;
= autorul (autorii) trebuie sa precizeze daca detin cote de pro-
prietate in orice organizatie care ar putea sa suporte pierderi
sau sa aiba profituri dupa publicare, in prezent sau in viitor. De
asemenea, se recomanda sa se specifice daca autorul (autorii)
detin(e) sau aplicd pentru orice drepturi de proprietate (bre-
vet) in legatura cu continutul utilizat in manuscris;
= precizati daca existd oricare alte conflicte de interese.

Pentru Conflicte de interese non-financiare

= V3 rugam sa specificati oricare conflicte de interese non-fi-
nanciare legate de politicd, individuale, religioase, ideologice,
educationale, rationale, comerciale etc., care au legatura cu ma-
nuscrisul.

Contributia autorilor

Aceasta sectiune a manuscrisului are rolul de a specifica contri-
butia si gradul de implicare a fiecirui autor. in acest sens, vi rugam
sa respectati formatul exemplului propus: ,HW a conceput studiul, a
participat la design-ul studiului si a ajutat la redactarea manuscrisu-
lui. MG a efectuat procesarea exemplarelor, a metodelor de culturd ale
tesutului si a elaborat manuscrisul. TK a efectuat testele de imunoflu-
orescentd. PN a participat la colorarea probelor si la analiza citome-
tricd prin flux. AR a participat la elaborarea design-ului studiului si a
efectuat analiza statisticd. Manuscrisul final a fost citit si aprobat de
cdtre toti autorii’.

Fiecare Autor trebuie sa aibad o contributie individuala in desfa-
surarea cercetdrii, pregatirii manuscrisului si publicarii lucrarii. Un
Autor trebuie sa contribuie semnificativ la conceptul si design-ul lu-
crarii, la efectuarea procedurilor experimentale, la colectarea datelor,
la compilarea, analiza, interpretarea si validarea rezultatelor.

Conform recomandarilor Comitetului International al Editorilor
Revistelor Medicale, ICMJE, (www.icmje.org), drept autor poate fi con-
sideratd persoana care se Incadreaza in toate cele 4 criterii:

1. a adus o contributie individuala substantiala conceperii, ela-
borarii design-ului cercetarii, sau a colectat, analizat sau in-
terpretat datele;

2. aelaborat manuscrisul sau l-a revazut in mod critic, aducand o
contributie intelectuald importants;

3. a aprobat versiunea finald a manuscrisului, gata pentru publi-
care;

4. este de acord sa fie responsabild pentru toate aspectele legate
de cercetarea efectuata si de manuscrisul depus pentru publi-
care si sa dea asigurare, ca toate intrebarile referitoare la acu-
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author (s) own (s) or apply to any property rights (patent) on
the content used in the manuscript;
= indicate if there are any other conflicts of interest.

For non-financial conflicts of interest

= Please specify any non-financial conflicts of interest: political
individual, religious, ideological, educational, rational, com-
mercial etc. related to manuscript.

Authors’ contributions

This section of the manuscript is to specify the input and in-
volvement of each author. in this regard, please follow the suggested
format: “HW conceived the study and participated in study design
and helped drafting the manuscript. MG performed the processing of
specimens and tissue culture methods and drafted the manuscript. TK
performed immunofluorescence tests. PN participated in staining and
flow-cytometry. AR participated in the study design and performed
the statistical analysis. Final manuscript was read and approved by
all authors”.

Each author must have an individual contribution to the re-
search, manuscript preparation and work publication. An author
should contribute substantially to one of the following: the concept
and design of the work, performing of the experimental procedures,
data collection, compilation, analysis, interpretation and validation
of results.

According to the International Committee of Medical Journals
Editors, ICMJE (www.icmje.org), as author may be a person who fit
all four of following criteria:

1. has made a substantial personal contribution in desi-gning,
developing research protocol, or collected, analyzed and in-
terpreted data;

2. developed or reviewed critically the manuscript bringing a
significant intellectual contribution;

3. approved the final version of the manuscript ready for pub-
lication;

4. agrees to be responsible for all aspects of the conducted re-
search and submitted manuscript and to assure that all ques-
tions relating to accuracy or completeness of the work was
adequately assessed and resolved.

Note: Persons who have contributed to the work, but not fit the
four criteria mentioned above cannot be considered as authors.
Their contribution will be mentioned in the “Acknowledgment and
funding section” of the manuscript. Also, people who have only been
involved in data collection, monitoring, technical assistance and
funding, are not eligible as coauthors, but they may be mentioned in
the “Acknowledgements and funding” section. Mere position of head
of unit, department or institution, on which the research was con-
ducted, without fulfilling all four ICMJE criteria, doesn’t provide the
right to be a coauthor of the work.

Acknowledgements and funding

People who contributed to the study design, data collection, anal-
ysis and interpretation, manuscript preparation and editing, offered
general or technical support, contributed with essential materials
to the study, but do not meet ICMJE authorship criteria will not be
considered as authors, but their contribution will be mentioned in
section “Acknowledgements and funding”. Also in this section must
be specified the sources of work funding. Mention of persons or in-
stitutions who have contributed to the work and manuscript can be
made only after obtaining permission from each of them.



ratetea sau integritatea lucrdrii vor investigate si rezolvate in
mod corespunzdtor.

Nota: Persoanele, care au contribuit la realizarea lucrarii, insd nu
se incadreaza in toate cele 4 criterii enuntate mai sus, nu pot fi con-
siderate drept autori; contributia acestora va fi mentionatd in sectiu-
nea ,multumiri si finantare” a manuscrisului. De asemenea, persoa-
nele care au fost implicate doar in colectarea datelor, supraveghere,
asistenta tehnica si finantare, nu detin drept de Autor, dar ei pot fi
mentionati In sectiunea ,multumiri si finantare”. Simpla detinere a
functiei de sef de unitate, departament sau institutie, in cadrul careia
s-a efectuat cercetarea, fara indeplinirea tuturor celor 4 recomandari
ale ICMJE, nu ofera dreptul de a fi (co)autor al lucrarii.

Multumiri si finantare

Persoanele care au contribuit la elaborarea design-ul studiului,
colectarea datelor, analiza si interpretarea acestora, la pregatirea ma-
nuscrisului si la redactarea lui critica, au oferit suport general sau
tehnic, au contribuit cu materiale esentiale pentru studiu, dar care
nu indeplinesc criteriile ICMJE de Autor, nu vor fi considerate drept
Autori, dar contributia lor va fi mentionata In sectiunea ,multumiri si
finantare”. Tot in aceastd sectiune se vor mentiona sursele de finan-
tare ale lucrdrii. Mentionarea persoanelor fizice sau juridice, care au
contribuit la realizarea lucrarii si manuscrisului, poate fi facuta doar
dupa obtinerea unei permisiuni de la fiecare dintre ele.

Tabelele

Fiecare tabel va fi creat cu dublu-spatiere si amplasat pe o pagi-
na separata, dupa textul manuscrisului. Enumerarea tabelelor va fi
consecutivd, cu cifre arabe, in ordinea primei lor citari in text, scris
cu caractere grase (bold), alinierea - pe stanga, deasupra tabelului.
Fiecare tabel va avea un titlu laconic, care va fi scris cu caractere nor-
male (regular) sub numarul tabelului. Nu utilizati caractere bold in
interiorul tabelului. Urmati exemplul prezentat:

Tabelul 1. Evenimente adverse intra-anestezice si imediat
post-extubare

Lot experimen- Lot control

tal (n=100) (n=100) P
Disritmii 6,0% 3,0% 0,49
Instabilitate hemodinamica 7,0% 1,0% 0,034
Trezire prelungita* 11,0% 4,0% 0,19
GVPO' post-extubare 8,0% 27,0% 0,007
Durere intensa la trezire 17,0% 19,0% 1,0

Notd: * - trezire neobisnuit de lenta, dupa ce concentratia cerebrald a
reziduurilor de anestezice a trecut sub pragul de inducere a hipnozei;
t - greata si vomad postoperatorie. Analiza statistica utilizata: testul Fisher.

Legendele si notele explicative vor fi ficute sub tabel. Toate abre-
vierile non-standard se vor explica in notele de subsol, folosind ur-
matoarele simboluri, in urmatoarea ordine: *,t+,%,§, ||, 7, **, T 1,
$4,88, 1111, 7 Tetc

Mentionati, de asemenea, testele statistice aplicate si tipul de
date prezentate. Asigurati-va ca fiecare tabel este citat In text. Daca
utilizati date din altd sursa publicata sau nepublicata, trebuie sa obti-
neti permisiunea si sa declarati pe deplin sursa sub tabel.

Tables

Content of each table should be double-spaced and placed on
a separate page after the text of the manuscript. Tables numbering
will be done using consecutive Arabic numerals in the order of their
first citation in the text; it is should be written in bold, align to left
and place above the table. Each table should have a concise title that
will be written In bold (regular) under table number. Do not use bold
within the table. Please follow the example:

Table 1. Intra-anesthetic and immediately post-extubation adverse
events

Experimental Control Cohort

Cohort (n=100)

(n=100)
Dysrhythmia 6.0% 30% 0.49
Hemodynamic instability 7.0% 1.0% 0.034
Prolonged awakening* 11.0% 4.0% 0.19
PONVt post-intubation 8.0% 27.0% 0.007
Strong pain on awakening 17.0% 19.0% 1.0

Note: * - Unusually slow awaking, after that cerebral concentration
of the anesthetic reach the under hypnotic level; T - postoperative
nausea and vomiting. Used statistical analysis: Fisher’s exact test.

Legends and notes will be place under the table. All non-standard
abbreviations should be explained in footnotes, using the following
symbols, in the following order: *, +, 4, &, | |, T.* t .+ £ 88 || | . T
q etc.

Applied statistical tests and the type of presented data should be
also mentioned. Make sure that each table is cited in the text. If you
use data from another published or unpublished source, you must
obtain permission and cited the source below the table.

Figures

Figures will be included in the main manuscript, and also sub-
mitted as separate files. The manuscript figures should be presented,
each one on a separate page and should be numbered consecutively
with Arabic numerals in the order of their citation in the text. Figure
numbering will be written abbreviated (Fig. 1), using bold fonts, left
alignment, and placed under the figure. Each figure should have a la-
conic title that will be written using regular font and place in the right
of the figure’s number.

Figures’ quality should assure the visibility of details. Pictures of
persons potentially identified must be accompanied by written per-
mission to use it. If a figure has been previously published, please cite
the original source and submit the written permission to reproduce
the figure from the copyright owner. Permission can be taken from
both the author and the publisher, except the documents of public
domain.

For figures, the following file formats are accepted:

O TIFF

O JPEG

O EPS (preferred format for diagrams)

O PowerPoint (figures should be of the size of a single slide)

The file title should include the figure number and an identifiable
short title.



Figurile

Figurile vor fi prezentate atat In manuscris, cat si pe fisiere se-
parate. in manuscris, figurile vor fi prezentate dupa textul lucririi,
fiecare pe pagina separata si vor fi numerotate consecutiv, cu cifre
arabe, in ordinea citdrii lor In text. Numerotarea va fi scrisd abreviat
(Fig. 1), cu caractere grase (bold), alinierea - pe stanga, sub figura.
Fiecare figurd va avea un titlu laconic, care va fi scris cu caractere
normale (regular) in dreptul numerotarii.

Figurile trebuie sa fie calitative, vizibile In detaliu. Fotografiile
cu persoane potential identificabile trebuie sa fie insotite de permi-
siunea scrisd de a utiliza fotografia. in caz contrar, fata persoanelor
trebuie acoperitd cu o bandi neagra. In cazul in care o figura a fost
publicata anterior, faceti referinta la sursa originala si prezentati per-
misiunea scrisd de la detinatorul drepturilor de autor pentru a repro-
duce figura. Permisiunea poate fi luatd atat de la autorul figurii, cat si
de la editor, cu exceptia documentelor din domeniul public.

Pentru figuri, sunt acceptate urmatoarele formate de fisiere:

o TIFF

o JPEG

o EPS (format preferat pentru diagrame)

o PowerPoint (figurile trebuie sd fie de marimea unui singur di-

apozitiv)

Titlul fisierului va consta din numarul figurii si un titlu scurt,
identificabil.

Legendele figurilor

Legenda figurii va fi scrisa In continuare, imediat dupa titlul fi-
gurii. Descrierea figurii nu trebuie sa repete descrierea din textul
manuscrisului. Cand sunt folosite simboluri, sdgeti, numere sau litere
pentru a identifica, descrie parti ale ilustratiilor, identificati-le si ex-
plicati-le pe fiecare in mod clar in legenda. Explicati scala interna si
identificati metoda de colorare in microfotografii.

Va rugam sa retineti ca este de responsabilitatea autorului (auto-
rilor) de a obtine permisiunea de la detinatorul drepturilor de autor
pentru a reproduce figuri sau tabele care au fost publicate anterior In
alta parte. Imaginile color vor fi tiparite din contul autorilor.

Referintele bibliografice

Toate referintele bibliografice trebuie sa fie numerotate consecu-
tiv, intre paranteze patrate [ ], in ordinea in care sunt citate in text.
Citatele de referinta nu trebuie sa apara in titluri sau subtitluri. Fie-
care referinta trebuie sa aiba un numar individual. Citarile multiple
din cadrul unui singur set de paranteze trebuie sa fie separate prin
virguli si spatiu. In cazul in care existi trei sau mai multe citiri sec-
ventiale, acestea ar trebui sa fie indicate sub formd de serie. Exemplu:
[1,5-7,28].

Vi rugim si evitati folosirea excesivi a referintelor. In cazul in
care se folosesc sisteme automate de numerotare, numerele de refe-
rinta trebuie sa fie finalizate, iar bibliografia trebuie formatata com-
plet inainte de depunere. Lista de referinta trebuie sa contina toti
autorii. Abrevierea revistelor trebuie sd fie In conformitate cu Index
Medicus / MEDLINE. Pot fi citate doar articolele sau rezumatele care
au fost publicate si care sunt disponibile, accesibile prin intermediul
serverelor publice. Orice rezumate sau articole nepublicate sau cu ca-
racter personal nu trebuie sa fie incluse in lista de referintd, dar pot
fi incluse in text si citate In mod corespunzator, indicand cercetatorii
implicati. Obtinerea permisiunii printr-o scrisoare de la autori pen-
tru a le cita comunicarile sau datele nepublicate sunt in responsabili-
tatea autorului corespondent al articolului.

Formatul referintelor

Autorii sunt rugati sa furnizeze cel putin un link pentru fiecare
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Figures’ legends

Figure’s legend should be written immediately after the figure’s
title. Figure’s description should not repeat the description in the text
of the manuscript. When used symbols, arrows, numbers or letters to
describe parts of the figure, explain clearly each one of them in the
legend. Explain the internal scale and identify the staining method of
the photomicrographs.

Please note that it is the responsibility of the author(s) to obtain
permission from the copyright holder to reproduce figures or tables
that have been published previously elsewhere. Color images will be
printed at the expense of the manuscript authors.
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anestezie, terapie intensiva si medicina de urgenta. Editori: Sandesc D.,
Bedreag O., Papurica M. Ed. Mirton, Timisoara, Romania, 2010.”

o Referinta la Web

Numele si initialele autorului sau al autorilor, separate prin virgulg,
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