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Un om al cetatii,
cu dragoste de neam si de tara
(Nicolae Testemitanu:

90 de ani de la nastere)

Sunt oameni care Insumeaza intr-o singura viata mai multe
vieti, ei ramanand In memoria posteritatii drept personalitati
inedite si, de cele mai multe ori, irepetabile - oameni ai ac-
tiunilor benefice, oameni ai faptelor nobile. Care au vietuit si
si-au consacrat existenta pamanteasca in totalitate semenilor
sai si neamului, din sanul caruia au fost lansati in lume. Si care
toatd viata lor constienta si-au trdit-o dupa preceptul Biblic:
»Ceea ce faci numai pentru tine, cu tine pleacd in mormdnt, iar
ceea ce faci pentru altii - ddinuie in veac”.

Anume printre acestia se regaseste si Nicolae Testemitanu,
personalitate marcanta a medicinei autohtone. E unul dintre
ilustrii nostri contemporani, care a intuit, prin harul ce i l-a
dat pronia cereasca la nastere, ca pentru a deveni, intr-adevar,
o personalitate, trebuie, intai de toate, sa-si cultive calitatile,
apoi particularitatile. A facut lucrul acesta intreaga sa viata, zi
de zi, clipa de clipa.

Fecior de taran, nascut la 1 august 1927 in satul Ochiul-Alb
raionul Rascani, si-a petrecut copildria prin greutatile razbo-
iului, in saracie si lipsuri de tot felul, dar a gasit, totusi, forte
in sine si sustinere de la parinti ca sa urmeze, dupa absolvi-
rea scolii medii, studiile si sa-si faureasca un viitor. Viitor, care
avea sa se identifice mai tarziu cu aspiratiile maselor largi, ast-
fel contribuind la progresul societatii moldave.

Cei, care l-au cunoscut pe vremuri mai in de aproape, se
uimesc pana si astazi: de unde acea imensa gandire, acel echi-
libru total In caracter, acea viziune de amploare asupra lucru-
rilor la un fecior de taran?! Se vede, ca dragostea sa fata de
semeni, atentia acordata continuu oamenilor de la tar3, stra-
duinta si pasiunea in cautarea celor mai eficiente solutii in
organizarea la nivel republican a sistemului de sanatate o fi
rabufnind 1n el de la pamantul bastinei, de la buni si strabuni
si, daca vreti, de la cei proverbiali si providentiali ,sapte ani de
acasa”. Dar, totodata, si de la vrednicii profesori universitari,
oameni eruditi si plini de har pedagogic, sositi pe pamant mol-
dav, parca trimisi de divinitate, din orasul Sankt-Petersburg.
Si, fard indoial3, si de la minunatii sai prieteni, colaboratori si
discipoli, prin intermediul carora rezolva zilnic zeci de proble-
me, mari si mici, dintre cele mai acute. Nu in ultimul rand, dar
poate In primul, acea forta revigoratoare, se vede, venea de la
mica sa familie, care i-a fost Intruna sprijin si sursa de inspira-
tie, Indemn si izvor de optimism.

Nicolae Testemitanu era, prin excelentd, omul cuvantului:
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A citadel man, with 47
love of the nation and country
(Nicolae Testemitanu:

90 years from birth)

There are people who sum up more lives in one lifetime
and they remain in the memory of posterity as novelty per-
sonalities and, most of the time, unrepeatable - people of be-
neficial actions, people of noble deeds. Who have lived and
consecrated their entire earthly existence to their fellows and
nation, from whom they were launched into the world. And all
their conscious lives have lived according to the Biblical pre-
cept: ,What you do for yourself, goes with you to the grave, and
what you do for others - is forever.”

Namely among them, is Nicolae Testemitanu, a distinguis-
hed personality of our native medicine. He is one of our con-
temporary illustrists, who, through the grace that gave him the
heavenly promise at birth, intuited that, in order to become a
personality, he must, above all, cultivate his qualities and pe-
culiarities. He did it all his life, day by day, moment by moment.

The peasant son, born on August 1, 1927 in the village of
Ochiu-Alb, Rascani district, spent his childhood through the
difficulties of the war, in poverty and lack of all kinds, but
found strength and support from parents to follow, after gra-
duating from the middle school, the studies and build a future.
The future, which would later identify with the aspirations of
the masses, thus contributing to the progress of the Moldovan
society.

Those who have known him in the near future, are astonis-
hed even today: from where that immense thought, that totaly
balance in character, that great vision of things to a peasant
son?! It is obvious that his love for the neighbors, the constant
attention given to the people of the country, the endeavor
and the passion in search of the most efficient solutions in
the organization of the health system at the republican level,
will be exploiting him from the land of the bastion, ancestors
and, if you like, the proverbial and providential ,seven years
of home”. But, at the same time, from the diligent university
professors, erudite and full of pedagogical grace, who arrived
on Moldavian land, as if they were sent by the divinity, from
St. Petersburg. And, of course, from his wonderful friends,
collaborators and disciples, through which he solves daily do-
zens of problems, big and small, of the most acute. Last but
not least, this revitalizing force, it can be seen, came from his
young family, who was always a support and source of inspira-
tion, urge and source of optimism.

Nicolae Testemitanu was, by excellence, the man of the
word: if he promised anything - he did it. Nobody and nothing
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daca a promis ceva - a si facut. Nimeni si nimic nu-l putea aba-
te din drum sau sa-l faca sa abandoneze vreo idee, asupra ca-
reia luase, finalmente, anumite decizii. Pentru ca la domnia sa
era totul bine cantdrit din start. Generos, modest, punctual, a
fost permanent un sprijin moral, material si profesional pen-
tru medici de toate categoriile, in deosebi ,avea slabiciune”
pentru cei din spatiul rural, pe care ii avea mereu in vizorul
sau.

Daca gasea in anticamera (cand venea de undeva) mai mul-
ta lume, se scuza pentru eventuala retinere, didea mana cu
fiecare in parte, apoi afla fulgerator despre problemele care
i preocupa pe cei veniti dupa ajutor. Avea calitati native de
lider, pentru el fiind absolut de neinteles acei sefi, fie dansii
si ministri, care dupa ce ocupau fotoliile respective, se izolau
de oameni, devenind inaccesibili, Ingdmfati, aroganti, mereu
simuland ,lipsa de timp”.

Nicolae Testemitanu a fost in cele mai grele momente ale
existentei sale un om al suferintei, pedepsit pe nedreptate,
insa nu l-a auzit nimeni si niciodata sa se planga - nu-i placea
sa discute pe aceasta tema. lar la intrebarea colegilor si celor
apropiati -, Ce s-a discutat la sedinta c.c. al p.c. al Moldovei si
pentru ce a fost demis din postul de Ministru?” raspunsul era
unul simplu: ,Nu-i nimic... Cdndva adevdrul va iesi la suprafatd
si toatd echipa, in frunte cu Ivan Bodiul, va dispdrea de pe acest
mult pdtimit meleag. Vor veni si alte vremuri...”

El si-a consacrat, practic, toata viata slujirii poporului, in
deosebi, celui de la sate, grija fati de sanatatea lui. In toate pos-
turile (functiile) - de medic-sef la Spitalul Clinic Republican,
rector al Institutului de Stat de Medicina, Ministru al Sanatatii
si sef de Catedra de medicina sociald si organizarea ocrotirii
sanatatii, Nicolae Testemitanu, in activitatea sa, a intreprins
mai multe masuri Intru imbunatatirea organizarii sistemului
de sanatate, de dezvoltare a asistentei medicale specializate
de ambulatoriu in localitatile rurale, serviciului spitalicesc
specializat la nivel de raion, inclusiv, a medicinei de urgenta.

Dumnealui a contribuit esential la dezvoltarea asistentei
medicale de 1nalta calificare, la nivel republican. in 1963, cu
concursul nemijlocit al domniei sale, este organizat si dat in
exploatare Spitalul Republican de Traumatologie, Ortopedie
si Protezd. In 1964, este deschisd Policlinica Stomatologica
Oraseneasca, care In 1966 este reorganizata in Policlinica Sto-
matologicd Republicani. In acelasi an, in baza sectiei Derma-
tologie a Spitalului Republican, se organizeaza Dispensarul
Dermatovenerologic Republican, iar in baza spitalelor orase-
nesti si raionale au fost edificate spitale republicane in Chisi-
ndu, Balti, Tiraspol, Tighina, Cahul, Rabnita si Soroca.

Nicolae Testemitanu a fost un om cu viziunea larga, cu un
suflet bland, fire marinimoasa, un intelectual de marca, cu ati-
tudini deosebite fata de colegi, de colaboratori, mai ales, de
tineret. Urmele, pe care le-a lasat, in acest sens, denota indis-
cutabil, ca a fost un mare patriot al profesiei, dar, in aceeasi
masura, si al tarii. De aceea, numele si faptele sale raman cu
vrednicie Incrustate In memoria poporului, alaturi de ale altor
feciori temerari ai acestui plai.

Ca un bun patriot, a organizat o imensa activitate de spo-
rire a calitatii asistentei medicale acordate satelor. Cred ca la
ordinea succeselor obtinute iIn domeniul ocrotirii sanatatii
poporului, care erau evidente si indiscutabile, s-a aflat acea

could make it out of the way or make him abandon any idea he
had finally made some decisions about. Because at his reign,
everything was well weighed from the start. Generous, mo-
dest, punctual, was always a moral, material and professional
support for physicians of all categories, especially ,weakened”
for those in the rural area, which he always had in his sight.

If he found in the waiting room (when he came from so-
mewhere) a lot of people, he apologized for the eventual re-
straint, handed each and every one, and then he was instantly
aware of the problems that were of concern to those who
came for help. He had native leadership qualities, and he was
absolutely incomprehensible to those bosses and ministers
who, after occupying the respective chairs, were isolated from
people, becoming inaccessible, selfproud, arrogant, always si-
mulating the ,lack of time”.

Nicolae Testemitanu was in the most severe moments of
his existence, a man of suffering, guilty of injustice, but nobody
heard him and never complain - he did not like to talk about
it. And to the question of colleagues and relatives -, What was
discussed at the meeting central committee of communist party
of Moldova and for what was dismissed from the post of Minister?
,the answer was simple:” There is nothing ... Once the truth will
come to the surface and the whole team, headed by Ivan Bodiu,
will disappear from this much-lived land. Other times will come... ,

He has devoted all his life to serving people, especially to
the village, the care for his health. In all positions - doctor
chief at the Republican Clinical Hospital, rector of the State
Medical Institute, Minister of Health and head of the Depart-
ment of Social Medicine and healthcare organization, Nicolae
Testemitanu, in his activity, took several measures to improve
the organization of the health system, the development of spe-
cialized outpatient care in rural communities, specialized ho-
spital services at district level, including emergency medicine.

He has contributed substantially to the development of
high-quality medical assistance at republican level. In 1963,
with the direct contest of his reign, the Republican Hospital for
Traumatology, Orthopedics and Prosthesis is organized and
put into operation. In 1964, is opened the City Dentistry Po-
lyclinic, which in 1966 is reorganized into the Republican Sto-
matological Polyclinic. In the same year, under the Dermatolo-
gy Department of the Republican Hospital, is organised Repu-
blican Dermatovenereological Dispensary and on the basis of
the city and rayon hospitals, were built republican hospitals
in Chisinau, Balti, Tiraspol, Tighina, Cahul, Ribnita and Soroca

Nicolae Testemitanu was a broad-minded man, with a
gentle soul, a magnificent man, a remarkable intellectual, with
special attitudes, towards colleagues, collaborators, especially
youth. The traces he left, on this line, undoubtedly denote that
he was a great patriot of the profession but, equally, and to the
country. That is why his name and deeds remain inherently
inlaid of the people’s memory, along with other sordid sons
of this land.

As a good patriot, he organized a huge activity to increa-
se the quality of healthcare, provided to the villages. I believe
that in order of success, in the field of the protection of the
health of the people, which were obvious and indisputable,
was that unbridled love for people, of truth, which he has al-
ways proved.



netarmurita dragoste fata de oameni, de adevar, de care dum-
nealui a dat mereu dovada.

Nicolae Testemitanu este initiatorul proiectarii si edificarii
celor mai valoroase Centre de asistenta medicala specializata
de la noi: Spitalul Clinic Republican, Institutul de Ftiziopulmo-
nologie, Centrul Oncologic, Centrul Ocrotirii Sanatatii Mamei
si Copilului, Spitalul de Urgenta, Institutul de Cardiologie, in
baza carora au fost desfasurate si functioneaza astazi zeci de
catedre ale Universitatii de Medicina.

in paralel cu cele expuse, Nicolae Testemitanu a contribuit
la consolidarea bazei tehnico-materiale a institutiilor din do-
lor progresiste de organizare a asistentei medicale, realizarea
in practica a rezultatelor stiintifice in domeniul profilaxiei, di-
agnosticului si tratamentului bolilor.

O etapd importanta in viata lui Nicolae Testemitanu, dupa
4 ani de activitate 1n calitate de rector al Institutului de Stat de
Medicing, este numirea luj, in aprilie 1963, in functia de Minis-
tru al Sanatatii al Republicii Sovietice Socialiste Moldovenesti.
In aceasti functie, de la bun inceput, reiesind din necesititile
populatiei republicii in cadre medicale cu studii superioare si
medii speciale, Nicolae Testemitanu a argumentat necesitatea
si a realizat deschiderea si inaugurarea unor noi facultati in
cadrul Institutului de Medicina. Cresterea considerabild a nu-
marului de studenti, inmatriculati la anul intai al Institutului si
in scolile de medicing, au creat conditii favorabile pentru ame-
liorarea indicilor de asigurare a populatiei cu cadre medicale.

In aceeasi ordine de idei, Nicolae Testemitanu a acordat o
atentie deosebita pregatirii cadrelor stiintifice de Inalta califi-
care prin secundariat clinic si aspiranturd, de care Republica
Moldova avea o mare nevoie. Pe parcursul mandatului Teste-
mitanu in postul de Ministru, au fost pregatiti In centrele stiin-
tifice din Moscova, Leningrad, Kiev, Riga, Harkov si altele peste
220 de candidati in stiinte medicale si secundari clinici, care,
mai apoi, au contribuit din plin la dezvoltarea serviciilor me-
dicale de specialitate, la completarea Institutului de Medicina
cu cadre didactice de 1nalta calificare si la dezvoltarea stiintei
medicale.

Dupa demiterea sa in mod brutal, dictatorial, din functia de
Ministru, este angajat In calitate de docent la Catedra de igiena
sociala si organizare a ocrotirii sanatatii a ISM; concomitent, a
urmat post-doctorantura.

Dupa post-doctoranturd (1968-1971) si sustinerea tezei
de doctor habilitat si conferirea titlului de profesor (1971),
Nicolae Testemitanu este ales, in 1973, sef al Catedrei de igi-
ena sociald si organizare a ocrotirii sanatatii a Institutului de
Stat de Medicina din Chisinau, conducand-o pana la moartea
sa subita, la 20 septembrie 1986.

Fructuoasa si multilaterala a fost si activitatea stiintifica a
dlui Nicolae Testemitanu. El este autor a circa 220 de lucrari, a
12 monografii, dedicate problemelor actuale ale medicinii so-
ciale si managementului sanitar, istoriei medicinei, chirurgiei
si traumatologiei.

Nicolae Testemitanu a manifestat un viu interes stiintific
si practic pentru lichidarea deosebirilor esentiale ale nevoilor
asistentei medicale acordate populatiei urbane si celei rurale.
El a argumentat si a elaborat o noua conceptie de organizare
a asistentei medicale specializate de ambulatoriu si stationar,
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Nicolae Testemitanu is the initiator of the design and con-
struction of the most valuable Specialized Healthcare Centers
from us: the Republican Clinical Hospital, the Institute of Ph-
thisiopulmonology, the Oncology Center, the Mother and Child
Healthcare Center, the Emergency Hospital, the Institute of
Cardiology, based on which they have been deployed and are
operating today dozens of departments of the University of
Medicine.

In parallel with the above mentioned, Nicolae Testemita-
nu contributed to the consolidation of the technical-material
basis of the healthcare institutions, the implementation of the
progressive forms and methods of organizing the medical as-
sistance, the realization in practice of the scientific results in
the field of prophylaxis, diagnosis and treatment of diseases.

An important stage in Nicolae Testemitanu’s life, after four
years of acting as rector of the State Medical Institute, was his
appointment in April 1963 as the Minister of Health of the
Moldovan Soviet Socialist Republic. In this position, from the
very beginning, based on the needs of the republic’s populati-
on in medical staff with higher education and special environ-
ments, Nicolae Testemitanu argued the necessity and made
the opening and inauguration of new faculties within the In-
stitute of Medicine. The considerable increase in the number
of students enrolled in the first year of the Institute and in the
medical schools created favorable conditions for improving
the indices of population insurance with medical staff.

On the same note, Nicolae Testemitanu paid special atten-
tion to the training of highly qualified scientific staff through
clinical secondary and post-graduate course of study, whi-
ch the Republic of Moldova was in great need of. During the
term, Testemitanu in the post of Minister, more than 220 can-
didates in medical and secondary medical sciences, were trai-
ned in the scientific centers of Moscow, Leningrad, Kiev, Riga,
Kharkov, who later have greatly contributed to the developing
specialized medical services, completing the Institute of Me-
dicine with highly qualified teachers and developing medical
science.

After his brutal, dictatorial dismissal from the position of
Minister, he is employed as an associate professor at the De-
partment of Social Hygiene and Organization of Healthcare of
State Institute of Medicine concomitant, he did the post-doc-
toral studies.

After post-doctoral studies (1968-1971) and suppor-
ting the doctoral thesis and conferring the title of professor
(1971), Nicolae Testemitanu was elected in 1973 as head of
the Department of Social Hygiene and Organization of Health
Protection of the State Medical Institute from Chisinau, lea-
ding it until his sudden death on 20 September 1986.

Fruitful and multilateral was also the scientific activity of
Mr. Nicolae Testemitanu. He is the author of about 220 works,
12 monographs, dedicated to the current problems of social
medicine and health management, medicine history, surgery
and traumatology.

Nicolae Testemitanu manifested a vivid scientific and prac-
tical interest in the liquidation of the essential differences in
the needs of healthcare, provided to the urban and rural po-
pulation. He argued and elaborated a new conception of spe-
cialized ambulatory and stationary healthcare and the rural



sia serviciului de urgenta pentru populatia rurala, care preve-
dea descentralizarea asistentei medicale specializate de am-
bulatoriu la locul de trai si centralizarea asistentei de stationar
in spitalele raionale centrale, precum si organizarea pe langa
acestea a sectiilor de asistenta medicala urgenta.

La initiativa si sub conducerea lui Nicolae Testemitanu au
fost organizate si au functionat fructuos Laboratorul stiintific
in probleme de organizare a asistentei medicale pentru popu-
latia rurald, muzeul istoric al universitatii. Catedra condusa de
el a fost recunoscuta de Academia Medicala drept Centru stiin-
tific coordonator din fosta Uniune Sovietica in problemele de
organizare a asistentei medicale populatiei rurale.

Oricat de mult timp i-ar fi rapit solutionarea unor proble-
me organizatorice, ocupand posturi de Tnalt rang, totusi gasea
anumite rezerve de timp si pentru activitatea stiintifici. In
1958 sustine teza de candidat in stiinte medicale la speciali-
tatea traumatologie si ortopedie, iar In 1971 sustine cu brio
la Riga teza de doctor habilitat in stiinte medicale, avand tema
LArgumentarea stiintificd a lichiddrii deosebirilor esentiale ale
nivelurilor de asistentd medicald acordatd populatiei urbane si
rurale”.

In contextul problemei mentionate, colectivul catedrei si
al laboratorului stiintific, In comun cu arhitecti, proiectanti,
matematicieni, economisti si alti specialisti, sub conducerea
profesorului Nicolae Testemitanu, au proiectat 4 categorii de
ambulatorii medicale satesti si 3 categorii de puncte medicale,
care au fost amplasate in toate localitatile rurale.

Pentru prima datd in tara a argumentat stiintific si a efectu-
at amplasarea rationala a retelei de institutii medicale, desti-
nate populatiei rurale, in perspectiva pana in anul 2005.

in baza acestor realiziri stiintifice, in 1982, conducerea de
atunci a republicii a luat o hotarare privind construirea am-
bulatoriilor si punctelor medicale in localitatile rurale. Aceste
rezultate au fost inalt apreciate de Guvernul Republicii prin
decernarea profesorului Nicolae Testemitanu si echipei con-
duse de el, in 1983, a Premiului de Stat in domeniul Stiintei si
Tehnicii.

A fost o mare victorie a medicinei, deoarece pentru prima
data rezultatele unei cercetari stiintifice au fost implementate
printr-o asemenea decizie si apreciere la cel mai inalt nivel.

Vizand imbunatatirea asistentei medicale populatiei rura-
le, au fost construite 90 de ambulatorii si 150 de puncte medi-
cale de diferite categorii, edificate dupa proiecte elaborate de
colectivul catedrei, sub conducerea nemijlocita a lui Nicolae
Testemitanu.

Dansul a fost un mare patriot, care spunea: ,Patria - in-
tai de toate, este pragul casei tale, satul tdu, republica ta!”. E1
pretuia cultura populara si traditiile oamenilor simpli, iubea
si cunostea foarte bine limba romana, fiacea totul ca medicii
si medicinistii s-o cunoasca cat mai bine. Din initiativa sa, la
Institut au inceput sa se studieze, din 1965, multe discipline
in limba romana, au fost traduse si editate carti si materiale
didactice pentru principalele discipline medicale.

Nicolae Testemitanu isi iubea nespus de mult copiii, carora
le-a lasat ca mostenire o avere colosala - insdasi numele Teste-
mitanu, care a devenit pe drept cuvant un simbol al intregului
nostru neam.

Universitatea de Medicina din Chisinau, din 1990, poarta

population emergency service, which provided for the decen-
tralization of specialized ambulatory medical care at the place
of residence and the centralization of stationary assistance in
central district hospitals, as well as the organization of emer-
gency medical services.

At the initiative and under the leadership of Nicolae Tes-
temitanu, the Scientific Laboratory for Organizing Medical
Assistance for the Rural Population, was organised and func-
tioning the Historical Museum of the University. The depart-
ment led by him was recognized by the Medical Academy as
the Coordinating Scientific Center in the former Soviet Union
in matters of organizing health care for the rural population.

No matter how long he had abducted to solve organizatio-
nal problems, occupying high-ranking positions, he still found
some time reserves for scientific activity. In 1958, he supports
te thesis of a candidate in medical sciences in the field of tra-
umatology and orthopedics, and in 1971 he supported the
thesis of doctor of philosophy in medical sciences in Riga, with
the theme , The Scientific Argumentation of Clearing the Essen-
tial Disparities of Levels of Medical Assistance to the Urban and
Rural Population,,.

In the context of the mentioned problem, the team of the
department and of the scientific laboratory, together with
architects, designers, mathematicians, economists and other
specialists, led by Professor Nicolae Testemitanu, designed 4
categories of medical ambulators and 3 categories of medical
points, which were located in all rural areas.

For the first time in the country, he scientifically argued
and carried out the rational placement of the network of medi-
cal institutions, destined for the rural population, in perspec-
tive until 2005.

Based on these scientific achievements, in 1982, then lea-
dership of the republic, took a decision on the construction of
ambulances and medical centers in rural areas. These results
were highly appreciated by the Government of the Republic
through the award of Professor Nicolae Testemitanu and his
team, by the State Science and Technique Prize in 1983.

It was a great victory for medicine, because for the first
time the results of a scientific research were implemented
through such a decision and appreciation at the highest level.

In order to improve the healthcare of the rural population,
were built 90 ambulatory and 150 medical points of different
categories, constructed according to projects elaborated by
the staff of the department, under the direct leadership of Ni-
colae Testemitanu.

He was a great patriot, saying: ,The country - first of all,
is the threshold of your home, your village, your republic!” He
valued the folk culture and the traditions of the simple peo-
ple, he loved and knew very well the Romanian language, he
did everything that the doctors and the medical practitioners
knew best. On his initiative, the Institute has begun to study
many disciplines in Romanian since 1965, books and teaching
materials for the main medical disciplines have been transla-
ted and edited.

Nicolae Testemitanu loved his children very much, to
whom he left as an inheritance a colossal wealth - the very
name Testemitanu, which rightly became a symbol of our en-
tire nation.



numele celui care a fost sa fie personalitate de prima marime
la toate capitolele ce Intregesc activitatea unui stejar al nea-
mului, a unui savant de fortd, a unui conducator de elitd, a unui
profesor universitar in diverse domenii, a unui intelectual cu
inalte valente de moralitate, a unui barbat cu distinse si alese
maniere, a unui Om si Cetatean cu litera mare.

Nicolae Testemitanu s-a stins fulgerator din viata la 20
septembrie 1986 in urma unui atac de cord, In mijlocul si in
bratele colegilor sai de facultate, adunati intr-una din aulele
Institutului de Medicina, amintindu-si de anul de absolvire al
promotiei lor, la aniversarea a 35-ea. Memoria profesorului
Nicolae Testemitanu este eternizata prin Hotararea Parlamen-
tului Republicii Moldova din 23 iunie 2003, care a instituit ca
distinctie de Stat Medalia Nicolae Testemitanu; numele lui il
poarta astazi Scoala din satul Ochiul-Alb, spitalul raional Dro-
chia, o strada din municipiul Chisindu, o strada din oraselul
Soldanesti si din orasul Calarasi, spitalul si o strada din orase-
lul Olanesti, si altele.

in 2010,1a 20 septembrie, Nicolae Testemitanu a fost deco-
rat post-mortem cu Ordinul Republicii. In acelasi an, la USMF
a fost instalat un bust al eminentului savant in curtea Uni-
versitatii, care a fost dezvelit in cadrul festivitatilor din luna
octombrie, consacrate aniversarii de 65 de ani de la fondarea
institutiei.

La 24 februarie 2011, profesorul Nicolae Tstemitanu a fost
ales post-mortem academician la Academiei de Stiinte a Mol-
dovei.

Prin Hotdrarea Guvernului Republicii Moldova din 27 iulie
2016, anul 2017 a fost declarat Anul Nicolae Testemitanu.

Chipul senin al marelui Om, Patriot, Savant si Om de Stat
Nicolae Testemitanu ne duce azi departe in lume faima de
neam vrednic si demn de un viitor cat mai luminos in marea
familie a tarilor europene.

Constantin Etco,
dr. hab. st. med., profesor universitar
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The University of Medicine in Chisinau, since 1990, has the
name of the person who was to be a personality of first degree
in all chapters, that complete the activity of a nation’s oak, a
power scholar, an elite leader, an university professor in vario-
us domains of an intellectual with high valency of morality, of
a man with deserved and chosen manners, a man and a citizen
with a large letter.

Nicolae Testemitanu died instantly on September 20, 1986
following a heart attack, in the middle and in the arms of his
university colleagues, gathered in one of the halls of the Me-
dicine Institute, recalling their graduation year at the 35th
anniversary. The memory of Professor Nicolae Testemitanu is
eternalized by the Decision of the Parliament of the Republic
of Moldova, dated on 23 June 2003, which established Nicolae
Testemitanu Medal of State Award; his name is now in the vil-
lage of Ochiul-Alb, the Drochia district hospital, a street in Chi-
sinau, a street from Soldanesti and Calarasi, the hospital and a
street from Olanesti, and others.

In 2010, on September 20, Nicolae Testemitanu was de-
corated post-mortem with the Order of the Republic. In the
same year, the SUMPh installed a bust of the eminent scholar
at the University courtyard, which was unveiled at the October
celebrations,dedicated to the 65th anniversary of the founding
of the institution.

On 24 February 2011, Professor Nicolae Tstemitanu was
elected post-mortem academician at the Academy of Sciences
of Moldova.

By decision of the Government of the Republic of Moldova
of July 27, 2016, the year 2017 was declared Nicolae Testemi-
tanu year.

The serene face of the great Man, Patriot, Scientist and Sta-
teman Nicolae Testemitanu takes us away today in the world,
the fame of a honorable nation and dignified of a brighter fu-
ture in the great family of European countries.

Constantin Etco,
PhD, university professor
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu au fost, deocamdatd, identificati factorii de risc cu o
specificitate si sensibilitate acceptabile pentru a evalua si pro-
gnoza riscul durerii postoperatorii persistente si care sa faca,
astfel, posibila prevenirea cronicizarii durerii postoperatorii.

Ipoteza de cercetare

Identificarea in perioada perioperatorie a unor parametri
(legati de pacient, actul medical) potential gestionabili si tes-
tarea lor in calitate de factor de risc pentru durerea postope-
ratorie persistenta la 3 sau 6 luni postoperator.

Noutatea adusa literaturii stiintifice din domeniu

S-a constatat cd iluminarea naturala insuficienta in post-
operatoriu este factor de risc pentru durerea postoperatorie
persistenta la 6 luni postinterventional.

Rezumat

Introducere. Durerea postoperatorie persistenta (DPOP)
a devenit o problema prioritara de sanatate publica si urmea-
za a fi inclusa ca entitate nozologica separata in Clasificarea
Internationald a Maladiilor (CIM-11). Implicand, deopotriva,
componentele nociceptiv si neuropat, prevalentele si severi-
tatea DPOP raportate, variaza substantial in dependenta de
metodologia studiilor. Posibilitatea de a evalua si prognoza
exact riscul dezvoltdrii unei DPOP ne-ar permite sa o tintim
preemptiv. DPOP a fost asociatd cu sexul feminin, varsta <55
de ani, durerea si consumul de analgezice in preoperator, ele-
mente bio-psiho-sociale, DPO intens3, caracterul neuropat al
durerii. In studiul dat, a fost cercetati calitatea de factor de
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What is not known yet, about the topic

Risk factors with acceptable specificity and sensitivity
have not yet been identified, to assess and predict the risk of
persistent postoperative pain and thus, to prevent postope-
rative chronic pain.

Reaserch hypothesis

Identification in the perioperative period of some poten-
tially manageable parameters (patient-related, medical act)
and their testing as a risk factor for persistent postoperative
pain at 3 or 6 months postoperative.

Article’s added novelty on this scientific topic

Insufficient post-operative illumination was found to be
a risk factor for persistent postoperative pain at 6 months
postinterventional.

Abstract

Introduction. Persistent postoperative pain (PPOP) has
become a priority public health issue and is to be included
as a separate nozological entity in the International Classifi-
cation of Diseases (CIM-11). By implicating both, nociceptive
and neuropathic components, the prevalence and severity
of reported PPOP, vary substantially depending on the study
methodology. The ability to accurately assess and forecast the
risk of developing a PPOP, would allow us to target it preemp-
tively. PPOP was associated with female gender, <55 years of
age, pain and consumption of analgesics in preoperative, bio-
psycho-social elements, intense PPO, neuropathic pain. In this
study was investigated the risk factor of a number of new pa-



Persistent postoperative pain - risk factors and prevention

risc a unei serii de parametri noi (de ex.: interventia efectuata
noaptea, amanarea interventiei, iluminarea artificiala sau na-
turald in postoperator etc.).

Materal si metode. Studiul de tip prospectiv, observatio-
nal, de cohortd. Acordul Comitetului de Etica a Cercetarii
si a pacientului eligibil - obtinute. Inrolati pacienti majori,
fara comorbiditati severe. Seturi de date complete, analiza-
te - 296. Au fost inregistrati parametrii antropometrici, tipul
interventiei, durata anesteziei, durata interventiei, precum si
o serie de parametri testati in calitate de factor de risc: factori
preoperatori, intraoperatori si postoperatori, ce tin nemijlocit
de pacient sau de actul medical propriu-zis si medicatia admi-
nistrata. Softul statistic utilizat: GraphPad Prism, versiunea 6
(Graph Pad Software Inc, CA, SUA).

Rezultate. Populatia chirurgicala studiatd - omogena din
punctul de vedere al masei corporale, indltimii, duratei anes-
teziei si interventiei chirurgicale; eterogene dupa sex (prepon-
derent femei) si tipul de chirurgie (44,9% - colecistectomii
laparoscopice). Factori de risc pentru DPOP la 3 luni postchi-
rurgical: magnificarea (subscor PCS) (RR=1,7 [95CI: 1,1 - 2,7];
p=0,0368) si durata interventiei 260 min (RR=1,8; [95CI: 1,2 -
2,7]; p=0,0209). Factori de risc pentru DPOP la 6 luni distanta
de la interventia chirurgicald - iluminarea naturala (RR=0,42;
[95CI: 0,21 - 0,84]; p=0,0101) - identificata, astfel, ca factor
protectiv, preventiv.

Concluzii. Durata peste 60 de min a interventiei chirur-
gicale, ce implica consum comparativ mai mare de opioizi se
precipita in fenomene adverse specifice, inclusiv inducerea
hiperalgeziei, DPO intensa si DPOP la 3 luni postchirurgical.
[luminarea naturala insuficienta in postoperator s-a confirmat
ca factor de risc pentru DPOP la 6 luni postinterventional.

Cuvinte cheie: durere postoperatorie persistentd, durere
cronicd, neuroplasticitate maladaptiva, factori de risc.

Introducere

Durerea postoperatorie persistenta (DPOP) este a doua ca-
uza (28,2%) din grupul celor mai frecvente adresari la o Clini-
ca de Durere [1], fiind asociata si cu scoruri joase ale calitatii
vietii. Cu toate acestea, DPOP rareori figureaza in diagnostice-
le stabilite in afara Clinicilor de Durere.

DPOP este definita ca durerea care persista mai mult de 2
luni postoperator [2]. Pentru ca durerea cronica sa fie definita
de origine postchirurgicald, Macrae W. si Davies H. (1999) [2]
au propus criterii specifice: durerea trebuie sa fi aparut dupa
o interventie chirurgicald, sa dureze cel putin 2 luni in posto-
perator, alte cauze ale durerii fiind cercetate si eliminate; de
asemenea, posibilitatea ca durerea sa fie legata de o conditie
pre-existenta trebuie exclusa.

Desi, toate tipurile de chirurgie pot duce la DPOP, une-
le interventii chirurgicale raporteaza prevalente mai mari.
Prevalentele DPOP variaza, dupa cum urmeaza: chirurgia sa-
nului (20-50%, dintre care DPOP severa 5-10%), cezariana
(10%, DPOP severa 4%), amputatie (30-60%, DPOP severa
5-10%), chirurgia toracica (30-50%, DPOP severa 10%), her-
nia inghinala (10-30%, DPOP severa 2-4%), by-pass aorto-co-
ronarian (30-50%, DPOP severa 5-10%) chirurgia coloanei
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rameters (eg. night intervention, delaying the intervention,
artificial or natural illumination in the postoperative etc.).

Material and methods. Prospective, observational, co-
hort study. Research Ethics Committee and Eligible Patient
Agreement - obtained. Enrolled major patients without se-
vere comorbidities. Complete data sets, analyzed - 296. An-
thropometric parameters, type of intervention, duration of
anesthesia, duration of intervention, as well as a set of para-
meters tested as a risk factor: perioperative, intraoperative
and postoperative factors, directly related to the patient or
the actual medical act and administered medication. Used
statistical software: GraphPad Prism, version 6 (Graph Pad
Software Inc., CA, USA).

Results. Surgical population studied - homogeneous in
terms of body mass, height, duration of anesthesia and sur-
gical intervention; heterogeneous by sex (predominantly
women) and type of surgery (44.9% - laparoscopic cho-
lecystectomies). Risk factors for PPOP at 3 months postsur-
gical: magnification (PCS subscore) (RR=1.7 [95CI: 1.1 - 2.7];
p=0.0368) and duration of intervention 260 min (RR=1.8;
[95Cl: 1.2 - 2.7]; p=0.0209). Risk factors for PPOP at 6 months
after surgery - natural illumination (RR=0.42; [95CI: 0.21 -
0.84]; p=0.0101) - identified as a preventive protective factor.

Conclusions. The duration of over 60 minutes of surgery,
involving comparatively higher opioid consumption, preci-
pitates in specific adverse events, including the induction of
hyperalgesia, intense PPO and PPOP at 3 months postsurgi-
cal. Insufficient natural illumination in the postoperative was
confirmed as a risk factor for PPOP at 6 months postinterven-
tional.

Key words: persistent postoperative pain, chronic pain,
maladaptive neuroplasticity, risk factors.

Introduction

Persistent postoperative pain (PPOP) is the second cause
(28.2%) of the most frequent address at a Pain Clinic [1], and
is associated with low life quality scores. However, PPOP rare-
ly appears in established diagnostics outside Pain Clinics.

PPOP is defined as pain that persists for more than 2 mon-
ths postoperatively [2]. For chronic pain, to be defined by
postsurgical origin, Macrae W. and Davies H. (1999) [2] propo-
sed specific criteria: pain should have occurred after surgery,
last at least 2 months postoperatively, other causes of the pain
being researched and eliminated; also, the possibility that
pain is related to a pre-existing condition should be excluded.

Although, all types of surgery can lead to PPOP, some sur-
geries report higher prevalence. The prevalence of PPOP va-
ries as follows: breast surgery (20-50%, of which severe PPOP
5-10%), caesarean (10%, severe PPOP 4%), amputation (30-
60%, severe PPOP 5-10%), thoracic surgery (30-50%, seve-
re PPOP 10%), inguinal hernia (10-30%, severe PPOP 2-4%),
aortic coronary bypass (30-50%, severe PPOP 5-10% ) spine
surgery (15-50%, severe PPOP 5-10%), orthopedic surgery
(10-30%, severe PPOP 5-10%) [3].

Currently, are formulated 5 conceptual hypothesis of pain



vertebrale (15-50%, DPOP severa 5-10%), chirurgia ortopedi-
ca (10-30%, DPOP severa 5-10%) [3].

Actualmente, sunt formulate 5 ipoteze conceptuale ale
mecanismelor persistentei durerii: (1) semnalizarea noxioasa
persistenta din periferie; (2) modificarile neuroplastice mala-
daptive din maduva spinarii sau in structurile cerebrale supe-
rioare; (3) compromiterea modularii inhibitorii a stimulului
noxic; (4) modularea facilitatorie excesiva descendentd; (5)
remodelarea cerebrala maladaptiva [4].

Factorii de risc, patogeneza si strategiile de preveni-
re continud sa fie discutate si cercetate pe larg [5]. Cei mai
importanti predictori raportati, sunt: sexul feminin [6], varsta
[7], factorii psihosociali [8], durere in antecedente: in regiunea
interventiei chirurgicale sau avand alta localizare [9]; tipul de
interventie chirurgicald [10], intensitatea durerii postoperato-
rii (DPO) [11], leziunea nervului [12], consum preoperator de
analgezice [13]. Factorii intraoperatori listati, cel mai frecvent,
sunt interventiile chirurgicale majore [14], complicatiile post-
operatorii si necesitatea unei reinterventii [15]. Factorii post-
operatori: DPO intensa [16], caracterul neuropat al perceptiei
dureroase [17]. La randul ei, DPO intensa induce pacientului o
stare de anxietate, neajutorare, depresie, dereglari de somn -
toate contribuind la agravarea perceptiei DPOP.

Dupa datele Biroului National de Statistica, anual, In Re-
publica Moldova se efectueaza aproximativ 150.000 de
interventii chirurgicale. Prevalenta DPOP la 3 si 6 luni posto-
peratoriu (evaluata pe modelul colecistectomiei laparoscopice
si a hernioplastiei inghinale), pentru Republica Moldova, este
de 38,4%, dintre care, 18,5%, adica fiecare al 5-lea pacient, va
acuza o DPOP severa (=5 puncte, evaluata cu Scorul Vizual Nu-
meric, SVN). Un simplu calcul arata ca cca 57.600 de pacienti se
vor alege cu DPOP, iar 10.656 - vor suferi de DPOP severs, tra-
tamentul careia este costisitor, de lunga durata si cu eficienta
redusa.

Scopul lucrarii a fost testarea calitatii de factor de risc pen-
tru o serie de parametri legati de pacient, de asistenta medi-
cala si medicatia utilizata in perioada perioperatorie, pentru
dezvoltarea DPOP la distantd de 3 si 6 luni dupa interventia
chirurgicala.

Material si metode

Design-ul si parametrii studiului

Studiul de tip prospectiv, observational, de cohorta, s-a
desfasurat In perioada martie 2011 - octombrie 2012 1n Clini-
ca de Anestezie si Reanimare a Institutului de Medicina Urgen-
ta din Chisinau si a inrolat 296 de pacienti. Etapele temporale
ale studiului au fost: In perioada martie 2011 - aprilie 2012,
pacientii au fost Inrolati in studiu si evaluati primar, iar Intre
iunie 2011 si iulie 2012, s-a desfasurat evaluarea la 3 si 6 luni
postinterventional. Protocolul de cercetare a fost aprobat de
catre Comitetul de Etica a Cercetarii (CEC) al Universitatii de
Stat de Medicina si Farmacie ,Nicolae Testemitanu” (inregis-
trat cu nr. 2 din 09.12.2010. Presedinte al CEC - Prof. Mihai
Gavriliuc). Toti pacientii inclusi au semnat acordul informat de
participare in studiu.

Participantii

Au fost evaluati pentru eligibilitate 608 de pacienti; 312
dintre ei au fost exclusi (182 de pacienti - cu o zi Tnainte de
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persistence mechanisms: (1) permanent noxious signaling
from the periphery; (2) maladaptive neuroplastic changes in
the spinal or in the higher brain structures; (3) compromise
inhibitory modulation of the noxious stimulus; (4) descen-
ding excessive modulation; (5) maladaptive cerebral remode-
ling [4].

Risk factors, pathogenesis and prevention strategies con-
tinue to be discussed and extensively researched [5]. The
most important reported predictors are: female gender [6],
age [7], psychosocial factors [8], history of pain: in the surgi-
cal site or other location [9]; type of surgery [10], postopera-
tive pain intensity (POP) [11], nerve injury [12], preoperative
analgesic consumption [13]. The most commonly reported
intraoperative factors are major surgery [14], postoperative
complications, and necessity for reintervention [15]. Posto-
perative factors: intense POP [16], neuropathic character of
painful perception [17]. In turn, intense POP induces a state
of anxiety, helplessness, depression, sleep disturbances - all
contributing to aggravation of PPOP perception.

According to the National Bureau of Statistics, about
150,000 surgical interventions are performed, annually, in
the Republic of Moldova. The prevalence of PPOP at 3 and 6
months postoperatively (evaluated on the model of laparo-
scopic cholecystectomy and inguinal hernioplasty) for the
Republic of Moldova is 38.4%, of which 18.5%, ie every 5th
patient, will accuse one severe PPOP (=5 points, evaluated
with Visual Numeric Scale, VNS). A simple calculation shows,
that about 57,600 patients will have PPOP, and 10,656 will
suffer from severe PPOP, which is costly, long-lasting, and po-
orly effective.

The purpose of this study, was to test the risk factor qua-
lity for a series of patient-related parameters, medical care
and medication, used during the perioperative period, for the
development of PPOP at 3 and 6 months after surgery.

Material and methods

Design and study settings

The prospective, observational, cohort study, was conduc-
ted in March 2011 - October 2012 in the Clinic of Anesthesio-
logy and Reanimatology of the Institute of Emergency Medici-
ne from Chisinau, and enrolled 296 patients. The timeframes
of the study were: from March 2011 to April 2012, patients
were enrolled in the study and assessed primary, and betwe-
en June 2011 and July 2012, was performed the assessment
at 3 and 6 months postinterventionaly. The research protocol
was approved by the Research Ethics Committee (REC) of the
Nicolae Testemitanu State University of Medicine and Phar-
macy (registered with no. 2 of 09.12.2010, President of the
REC - Prof. Mihai Gavriliuc). All the included patients signed
the written informed agreement to participate in the study.

Participants

Were evaluated for eligibility 608 pacients; 312 of them
were excluded (182 patients - the day before the interventi-
on, 130 patients - the day after the intervention). Complete
data sets of patients, enrolled in the first 24 hours after sur-



Persistent postoperative pain - risk factors and prevention

interventie, 130 de pacienti - In ziua urmatoare interventiei).
Seturi de date complete de pacienti inrolati in primele 24 de
ore postoperator - 296. La 3 luni evaluati 75 de pacienti, la 6
luni au raspuns 50 de pacienti. Diagrama de flux CONSORT a
pacientilor inrolati este prezentata in Figura 1.
Criteriile de includere 1n studiu au fost:
= pacient adult (218 ani), fara durere cronica preexistentd;
= semnarea acordului informat scris de Inrolare in studiu;
= ASA I-1I;
= abilitatea pacientilor de a intelege si raspunde la intreba-
rile din chestionar;
= chirurgia abdominala si a aparatului locomotor;
= prezenta minima de 6 ore in unitatea chirurgicala (dupa
transferarea din sala de trezire);

Evaluati pentru eligibilitate
Assessed for eligibility
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gery - 296. At 3 months, evaluate 75 patients, 50 patients res-
ponded to 6 months. The CONSORT flow diagram of enrolled
patients is shown in Figure 1.

The study inclusion criteria were:

= adult patient (218 years) without preexisting chronic
pain;

= signing the informed written enrollment agreement in
the study;

= ASA I-1I;

= patients' ability to understand and answer questions in
the questionnaire;

= abdominal surgery and locomotor apparatus;

= minimum presence of 6 hours in the surgical unit (after
transfer from the wake room);
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Fig. 1 Diagrama de flux CONSORT a pacientilor inrolati.
Fig. 1 CONSORT flow diagram of enrolled patients.



Tabelul 1. Dozele de anestezic local, AINS si analgezic opioid, utilizate pentru analgezia postoperatorie.
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Table 1. Local anesthetic doses, NSAIDs and opioid analgesic, used for postoperative analgesia.

Calea de administrare / Prize in 24 ore /

24 hours sockets

Comentarii /
Comments

Medi tul
D:u icamentul / Doza unica /

9 Single dose Administration way
AINS / NSAIDs
Ketorolac / Ketorolac 30 mg im.
Ketoprofen / Ketoprophene 100 mg im.
Dexketoprofen / Dexketoprophene 50 mg im.
Dexalgin / Dexalgin 50 mg im.
Metamizol / Metamizole 1000 mg im.
Plenalgin / Plenalgin* 5ml im.
Analgezice opioide / Opioid analgesics
Promedol / Promedolum 20 mg im.
Morfina / Morphine 2mg iv.
Tramadol / Tramadol 100 mg im.
Omnopon / Omnoponi* 2% -1ml im.

Anestezice locale / Local anesthetics

Bupivacaina / Bupivacaine 0,25%, 5ml/ora / Spatiu peridural /

0.25%, 5ml/h Peridural space
Lidocaina / Lidocaine 0,5%, 5ml/ora/ Spatiu peridural /
0.5%, 5 ml/h Peridural space

1-3 ori/24 ore /
1-3 time/24 h

1-2 ori/24 ore /
1-2 times/24 h

1-3 ori/24 ore /
1-3 times/24 h

1-2 ori/24 ore /
1-2 times/24 h

1-3 ori/24 ore /
1-3 times/24 h

1-3 ori/24 ore /
1-3 times/24 h

1data/24 ore /
1time/24h

la SVN=5 /
at VNSz5

1-3 ori/24 ore /
1-3 times /24 h

1 data/24 ore /
1 time/24 hours

Intranestezic, pana la suturare, ulterior - in unitatea
chirurgicala / Intaanestezic, until suturing, then - in the
surgical unit

Intranestezic, panad la suturare, ulterior - in unitatea
chirurgical / Intaanestezic, until suturing, then - in the
surgical unit
Intranestezic, panad la suturare, ulterior - in unitatea
chirurgicala / Intaanestezic, until suturing, then - in the
surgical unit
Intranestezic, pand la suturare, ulterior - in unitatea
chirurgicala / Intaanestezic, until suturing, then - in the
surgical unit
Intranestezic, pana la suturare, ulterior - in unitatea
chirurgicala / Intaanestezic, until suturing, then - in the
surgical unit
Intranestezic, pand la suturare, ulterior - in unitatea
chirurgicald / Intaanestezic, until suturing, then - in the
surgical unit

in unitatea de supraveghere postoperatorie / In the
recovery room

in unitatea de supraveghere postoperatorie, cu reeval-
uarea durerii la 5-10 min si repetarea bolusului pana
la SVN <3 / In the recovery room. Pain assessment every
5 to 10 min, with rebolus to VNS <3

in unitatea de supraveghere postoperatorie, ct si in
unitatea chirurgicala / In recovery room and surgical
unit

in unitatea de supraveghere postoperatorie / In the
recovery room

in unitatea de supraveghere postoperatorie / In the
recovery room
in unitatea de supraveghere postoperatorie / In the
recovery room

Notd: Combinatiile dintre AINS si opioizi In seria studiata a fost aleatorie (practica curentd). * - preparat complex.
Note: Combinations between NSAIDs and opioids in the studied series were random (current practice). * - complex preparation.

Criteriile de excludere din studiu au fost:

= dorinta exprimatd de pacient de a iesi din studiu;

* necompletarea chestionarului remis.

Dupa obtinerea acordului informat de participare, in fisa
de studiu au fost completate datele personale si clinice ale
pacientului. In ziua premergitoare interventiei chirurgicale,
pacientii au completat chestionarul PCS (engl. Pain Catas-
trophizing Scale). In primele 24 de ore, pacientii si-au auto-
evaluat cu ajutorul scorului vizual numeric (SVN) durerea
resimtitd (DPO la revenirea din anestezie, DPO intensa =5
SVN) si au completat chestionare evaluative ale durerii, va-

Exclusion criteria in the study were:
= patient's desire to leave the study;
= failure to complete the questionnaire.

After receiving the informed participation agreement, was
completed in the study record the patient's personal and clini-
cal data. On the day before the surgery, patients completed the
Pain Catastrophizing Scale (PCS). In the first 24 hours, patients
assessed their pain with numerical visual score (VNS) (POP on
anesthetic recovery, intense POP =5 VNS) and completed in-
ternationally validated pain evaluation questionnaires, offered
for completion in their native language (Romanian, Russian):
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lidate international, care le-au fost oferite spre completare
in limba lor materna (romang, rusa): scara de catastrofizare
PCS, chestionarul pentru diagnosticarea durerii neuropate
DN4 (fr. Douleur Neuropathique). Ulterior, cu permisiunea lor,
pacientii au fost contactati si interogati telefonic la 3 si 6 luni
postoperator, cand au constatat prezenta sau lipsa durerii si
au reevaluat-o (SVN), au primit chestionarele mentionate mai
sus, le-au completat si le-au expediat Tnapoi prin intermediul
postei. Momentele temporale de inregistrare a parametrilor
sunt reprezentate in diagrama studiului (Figura 2).

Acord informat,

nrolare, factori de Factori de risc
. ! . intraoperatori SVN, PCS, DN4
risc preoperatori,

= } }

Zi-1/Day-1 | Zi0/Day0 | Sala de trezire /

Factori de risc postoperatori,

Zilp/o/
P/o day 1
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pain catastrophe scale, diagnosis questionnaire for neuropa-
thic pain DN4 (fr. Douleur Neuropathique). Subsequently, with
their permission, patients were contacted and questioned by
phone at 3 and 6 months postoperatively, when they found the
presence or absence of pain and reassessed it (VNS), they re-
ceived the above mentioned questionnaires, completed them,
and sent them back by post. The time moments of recording
parameters are represented in the study diagram (Figure 2).

DPOP +/DPOP-  DPOP +/DPOP -

} |

3 lunip/o/ 6 lunip/o/
3 months p/o 6 months p/o

Recovery room
‘ Interventia / ‘
T operation T
Informed consent,

enrolment,
preoperative risk
factors, PCS

Intraoperative

risk factors PCS, DN4

Postoperative risk factors, VNS,

! !

CPOP +/CPOP-  CPOP +/CPOP -

Fig. 2 Design-ul studiului.
Fig. 2 Study design.

Chestionarul PCS consta din 13 itemi, fiecare fiind cotat
intre 0 (niciodata) si 4 (tot timpul) si poate fi scindat in alte
3 subscoruri: magnificare (suma scorurilor intemilor 6, 7,
13), ruminare (suma scorurilor itemilor 8-11) si neajutorare
(suma scorurilor itemilor 1-5, 12). Un scor PCS =27 denota o
personalitate hipervigilenta.

Chestionarul DN4 Interview este utilizat pentru diagnos-
ticarea durerii neuropate si consta din 2 itemi, ce presupun 7
caracteristici in format de autoevaluare de catre pacient. Un
scor DN4 >4 indica la o durere cu caracter neuropat cu o sen-
sibilitate de 80% si o specificitate de 92%.

Asistenta anestezicd

Pacientii, suferinzi de colecistita calculoasa cronica, au be-
neficiat de colecistectomie laparoscopicd in mod programat.

Tabelul 2. Caracterizarea generald a pacientilor inrolati In studiu.
Table 2. Overall characterization of patients enrolled in the study.

The PCS questionnaire consists of 13 items, each being ra-
ted between 0 (never) and 4 (all time) and can be split into
three other subscores: magnification (sum of scores 6, 7, 13),
rumination (sum of item scores 8-11 ) and helplessness (sum
of item scores 1-5, 12). A PCS score 227 denotes a hypervigi-
lance personality.

The DN4 Interview Questionnaire is used to diagnose ne-
uropathic pain and consists of 2 items, which involve 7 fea-
tures in the patient’s self-assessment format. A DN4 score 24
indicates a neuropathic pain with a sensitivity of 80% and a
specificity of 92%.

Anesthetic assistance

Patients suffering from chronic cholecystitis, were schedu-
led to receive laparoscopic cholecystectomy. The anesthetic

Parametru / Parameter

Valori / Values

Varsta, ani / Age, years

= 18 - 24 ani / years

= 25-44ani / years

= 45 - 64 ani / years

= >65 ani / years
Repartizarea pe sexe, b/f / Distribution by gender, m/f
Masa corporalg, kg /

Body mass, kg

IMC <30 / BMI <30

IMC >30 / BMI >30
iniltimea, cm / Height, cm

38.0 (extreme: 18.0 - 80.0); [95CI: 36.4 - 39.6]

67/296 (22.6%)

123/296 (41.6%)

103/296 (34.8%)

3/296 (1.0%)

96/296 (32.4%) si / and 200/296 (67.6 %); ratia / ratio 1:2.1

74.5 (extreme: 26.0 - 126.0), [95CI: 72.7 - 76.3]

214/258 (83%)
43/258 (17%)
169.0 (extreme: 150.0 - 193.0), [95CI: 168.0 - 169.8]




Tehnica anestezica utilizata la pacientii studiati a fost cea ge-
nerald intravenoasa, pe pivot inhalator. De acelasi tip de anes-
tezie au beneficiat si pacientii preluati in mod urgent pentru
apendectomie. Pacientii care au fost programati pentru herni-
oplastii inghinale si artroscopii de genunchi, au beneficiat de
anestezie spinala si/sau epidurala. Analgezia postoperatorie a
fost asigurata prin combinarea dintre AINS si opioizi (Tabelul
1). Mentionam faptul ca la unul si acelasi pacient nu s-au com-
binat 2 AINS.

Parametrii inregistrati si analiza statisticd

Au fost Inregistrati urmatorii parametri generali: varsta,
sexul, Indltimea, masa corporalg, tipul interventiei, durata an-
esteziei, durata interventiei si parametrii testati in calitate de
factori de risc: factori preoperatori, intraoperatori si postope-
ratori, ce tin nemijlocit de pacient sau de actul medical pro-
priu-zis si medicatia administrata - detalizarea lor nominala
este prezentata in Tabelele 3 si 4. Valorile parametrilor au fost
numerizate 1n tabel Excel, dupa care - importate in softul de
analiza statistica GraphPad Prism, versiunea 6 (Graph Pad Soft-
ware Inc., CA, SUA). Datele sunt prezentate sub forma de valori
absolute si relative, sau medie si interval de incredere de 95%
a mediei. Au fost calculate: riscul relativ (RR), sensibilitatea
(Se), specificitatea (Sp), valorea predictiva pozitiva (VPP), va-
loarea predictiva negativa (VPN) si raportul de verosimilitate
(LR). Un p<0,05 a fost considerat statistic semnificativ.

Rezultate

Caracterizarea generald a pacientilor inrolati in studiu
este prezentatd in Tabelul 2. Populatia studiata a fost omo-
gena dupa masa corporald si Inaltime si heterogena dupa re-
partizarea pe sexe. Durata medie a anesteziei (minute) 114,2
(extreme: 30-300), [95% CI: 109,1 - 119,2] si durata medie a
interventiei chirurgicale (minute) a constituit 48,6 (extreme:
10-160), [95% CI: 45,8 - 51,5].

Populatiile chirurgicale studiate au fost: chirurgia abdo-
minala - apendectomie (105/296 [35,5%]), colecistectomie
laparoscopica (133/296 [44,9%]), hernioplastie inghinala
(30/296 [10,1%]), histerectomie (6/296 [2,0%]); chirurgia
aparatului locomotor - amputare degete membru superior/
inferior (6/296 [2,0%]), artroplastie de genunchi (4/296
[1,4%], artroscopie de genunchi (12/296 [4,1%]).

Parametrii principali de rezultat al studiului au fost o serie
de factori presupusi a fi de risc, care au fost cercetati in ipote-
za de a intelege daca prezenta lor perioperatorie s-ar asocia
cu DPOP la 3 si 6 luni distanta de la interventia chirurgicala
(Tabelele 3 si 4).

Din parametrii preoperatori, ce tin nemijlocit de pacient,
statutul psihoemotional alterat s-a confirmat in calitate de fac-
tor de risc pentru DPOP la 3 luni distanta de interventie. Astfel,
pacientii cu subscorul magnificare =5 al PCS au raportat, mai
frecvent, DPOP la 3 luni (RR=1,7 [95CI: 1,1 - 2,7]; p=0,0368).
Din factorii de risc intraoperatori, testati pentru DPOP la 3
luni, s-a confirmat doar durata interventiei 260 min (RR=1,8;
[95CI: 1,2 - 2,7]; p=0,0209), iar pentru DPOP la 6 luni distanta
de la interventia chirurgicala, s-a confirmat iluminarea na-
turald ca factor de mediu preventiv (RR=0,42; [95CI: 0,21 -
0,84]; p=0,0101).
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technique used in the studied patients, was the general in-
travenous, pivotal inhaler. The same type of anesthesia also
benefited patients, urgently taken for apendectomy. Patients
who have been scheduled for inguinal hernioplasty and knee
arthroscopy, have received spinal anesthesia and/or epidural
anesthesia. Postoperative analgesia was provided by the com-
bination of NSAIDs and opioids (Table 1). Note that 2 NSAIDs
were not combined in one and the same patient.

Recorded parameters and statistical analyis

The following general parameters were recorded: age, gen-
der, height, body mass, type of intervention, duration of an-
esthesia, duration of intervention, and parameters tested as
risk factors: preoperative, intraoperative and postoperative
factors, directly related to the patient or medical act and the
administered medication - their nominal detalization is pre-
sented in Tables 3 and 4. The parameter values were numbe-
red in the Excel table and then imported into the GraphPad
Prism, version 6, (Graph Pad Software Inc., CA, US). Data are
presented as absolute and relative values, or average and 95%
confidence interval of the mean. Have been calculated the re-
lative risk (RR), sensitivity (Se), specificity (SP), positive pre-
diction value (PPV), negative predictive value (NPV), and the
likelihood ratio (LR). A p<0.05 was considered statistically
significant.

Results

The overall characterization of patients enrolled in the stu-
dy, is presented in Table 2. The studied population was homoge-
neous after body mass and height and heterogenous by gender
distribution. The mean duration of anesthesia (minutes) 114.2
(extreme: 30-300), [95% CI: 109.1 - 119.2] and mean duration
of surgery (minutes) was 48.6 (extreme: 10-160), [95% CI: 45.8
-51.5].

The studied surgical populations were: abdominal surgery
- apendectomy (105/296 [35.5%]), laparoscopic cholecys-
tectomy (133/296 [44.9%]), inguinal hernioplasty (30/296
[10.1% hysterectomy (6/296 [2.0%]); surgery of the locomo-
tor - amputation fingers of the upper / lower member (6/296
[2.0%]), knee arthroplasty (4/296 [1.4%], knee arthroscopy
(12/296 [4.1%]).

The main outcome parameters of the study were a number
of risk factors that were investigated in the hypothesis of un-
derstanding whether their perioperative presence would be
associated with PPOP at 3 and 6 months away from surgery
(Tables 3 and 4).

From the preoperative parameters, directly related to the
patient, the altered psycho-emotional status was confirmed
as a risk factor for PPOP at 3 months away from interven-
tion. Thus, patients with =25 PCS elevation subscore, reported
more frequently PPOP at 3 months (RR=1.7 [95CI: 1.1 - 2.7],
p=0.0368). From the intraoperative risk factors tested for
PPOP at 3 months, only the duration of the intervention 260
min (RR=1.8; [95CI: 1.2 - 2.7], p=0.0209) was confirmed, and
for PPOP at 6 months after surgery, was confirmed natural il-
lumination as a preventive environmental factor (RR=0.42;
[95CI: 0.21 - 0.84]; p=0.0101).
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Tabelul 3. Rezultatele testdrii calitatii de factori de risc perioperatori pentru DPOP la 3 luni dupa interventie (media cu 95%CI).
Table 3. Results of perioperative risk factor test for DPOP at 3 months after surgery (mean and 95%ClI).

Parametri / Parameters RR Se Sp VPP / PPV VPN / NPV LR/LR p
Durere preoperatorie >5 NRS / 0.9 0.11 0.87 0.44 0.49 0.8 1.0000
Perioperative pain >5 NRS (04-1.9) (0.03-0.25) (0.71-0.96) (0.14-0.79) (0.37-0.62)

Durere postoperatorie >5 NRS / 2.0 0.05 1.00 1.00 0.49 NA 0.4938
Postoperative pain >5 NRS (1.6 -2.5) (0.01-0.18) (0.90 -1.00) (0.16 - 1.00) (0.37-0.62)

Anxietate / 0.0 0.00 0.89 0.0 0.47 0.0 0.1148
Anxiety (infinity) (0.00-0.09) (0.75-0.97) (0.0 -0.60) (0.35-0.60)

Insomnie / 0.5 0.03 0.92 0.25 0.49 0.3 0.6145
Insomnia (01-2.7) (0.0007 -0.1) (0.78-0.98) (0.006 - 0.8) (0.36 -0.61)

Operat pe acelasi loc / 0.0 0.0 0.90 0.0 0.50 0.0 NA
Operated on the same place (infinity) (0.0 - 0.095) (0.77 - 0.98) (0.0 -0.60) (0.38-0.62)

Teama de durere / 0.8 0.32 0.54 0.41 0.44 0.7 0.3410
Fear of pain (0.5-1.2) (0.18-10.50) (0.37-0.71) (0.24-0.61) (0.30 - 0.60)

Durere intensa la trezire / 0.5 0.05 0.84 0.3 0.74 0.3 0.2611
Intense pain at awakening (0.1-1.6) (0.01-0.18) (0.68-0.94) (0.03 - 0.65) (0.35-0.60)

Interventie amanata / 1.0 0.03 0.97 0.50 0.50 1.0 1.0000
Delayed intervention (0.3-4.1) (0.001-0.14) (0.86-0.99) (0.01-0.99) (0.39-0.62)

Analgezice preoperatorii / 1.0 0.05 0.95 0.50 0.50 1.0 1.0000
Preoperative analgesics (0.4-2.7) (0.01-0.18) (0.82-0.99) (0.07-0.93) (0.38-0.62)

Varsta <55 ani / 0.8 0.62 0.30 0.47 0.44 0.9 0.6235
Age <55 years (0.5-1.3) (0.45-0.78) (0.16 - 0.47) (0.33-0.62) (0.24 - 0.65)

Durere intensa in antecedente / 2.0 0.03 1.00 1.00 0.51 NA 1.0000
Intense pain in the past (1.6-2.6) (0.001-0.142) (0.91-1.00) (0.03-1.00) (0.39-0.63)

Antecedente 22 interventii / 2.1 0.08 1.00 1.00 0.51 NA 0.2397
In the past 22 interventions (1.6 -2.6) (0.02-0.22) (0.90 - 1.00) (0.29-1.00) (0.39-0.64)

Anestezie totald intravenoasa / 0.63 0.8 0.08 0.46 0.27 0.85 0.1898
Total intravenous anesthesia (0.4-0.9) (0.62 -0.90) (0.02-0.22) (0.33-0.59) (0.06 -0.61)

Anestezie neuraxiald / 1.8 0.22 0.95 0.80 0.55 4.0 0.0854
Neuraxial anesthesia (1.2-2.7) (0.10 - 0.38) (0.82 - 0.99) (0.44 - 0.98) (0.42 - 0.67)

Durata interventiei 260 min / 1.8 0.42 0.84 0.71 0.60 2.6 0.0209
Surgery duration 260 min (1.2-2.7) (0.26 - 0.59) (0.68-10.94) (0.48-10.89) (0.45-0.73)

Durata interventiei 2120 min / 1.02 0.06 0.95 0.50 0.51 1.03 1.0000
Surgery duration 2120 min (0.4-2.8) (0.007-0.19) (0.82-0.99) (0.07-0.93) (0.38-10.63)

Tiopental intraoperator / 0.7 0.73 0.11 0.47 0.29 0.82 0.1374
Thiopental intraoperative (0.4-1.0) (0.56-0.86) (0.03-0.27) (0.33-0.60) (0.08-0.58)

Ketamind intraoperator / 0.4 0.03 0.89 0.20 0.74 0.2 0.1992
Intravenous ketamine (0.1-2.2) (0.0007 -0.14) (0.74-0.97) (0.005-0.72) (0.35-0.60)

Fentanil intraoperator 21000 pg / 0.0 0.00 0.97 0.00 0.50 0.0 1.000
Intraoperative fentanyl 21000 pg (infinity) (0.00-0.09) (0.86-0.99) (0.00-0.98) (0.38-0.62)

Trezire din anestezie 260 min / 1.5 0.27 0.87 0.67 0.54 2.0 0.2470
Waking from anesthesia 260 min (0.9-2.3) (0.14 - 0.44) (0.71-0.96) (0.38-0.88) (0.41-0.67)

Incizie 210 cm / 2.1 0.05 1.00 1.00 0.51 ? 0.4932
Incision 210 cm (1.6 -2.6) (0.01-0.18) (0.91-1.00) (0.16 - 1.00) (0.39-0.63)

Anxietate postoperatorie / 1.0 0.03 0.97 0.50 0.50 1.0 1.0000
Postoperative anxiety (0.3-4.1) (0.001-0.14) (0.86-0.99) (0.01-0.99) (0.38-0.62)

Greata postoperatorie / 0.8 0.16 0.75 0.40 0.47 0.7 0.3975
Postoperative nausea (0.4-1.5) (0.06-0.32) (0.58-10.88) (0.16 - 0.68) (0.33-0.60)

[luminare naturala / 0.9 0.49 0.44 0.47 0.46 0.9 0.6418
Natural lighting (0.6-1.4) (0.32-0.66) (0.28-0.62) (0.31-0.64) (0.29-0.63)

[luminare nocturnd / 0.9 0.37 0.56 0.47 0.46 0.8 0.6364
Night lighting (0.5-1.4) (0.22-0.54) (0.38-0.72) (0.28-0.66) (0.30-0.61)

Somnolenta postoperatorie / 0.32 0.03 0.87 017 0.47 0.2 0.1992
Postoperative drowsiness (0.05-0.9) (0.001-0.142) (0.71-0.96) (0.004-0.641) (0.35-0.60)

Personalitate hipervigilenta / 1.1 0.29 0.76 0.46 0.46 1.2 0.7667
Hypervigilant personality PCS (0.7-1.9) (0.14 - 0.48) (0.55-0.91) (0.31-0.63) (0.31-0.63)

DN4 postoperator Zi 1/ 1.2 0.11 0.92 0.57 0.51 1.3 1.0000
Postoperative DN4 Day 1 (0.6 -2.3) (0.03-0.25) (0.78-10.98) (0.18-10.90) (0.38-0.63)

Ruminare preoperatorie / 1.0 0.21 0.80 0.54 0.48 1.1 1.0000
Preoperative rumination (0.6 -1.8) (0.09-0.39) (0.61-0.92) (0.25-0.81) (0.34-0.63)

Magnificare preoperatorie / 1.7 0.51 0.77 0.71 0.59 2.2 0.0368
Preoperative magnification (1.1-2.7) (0.34-0.70) (0.58-0.90) (0.49-0.87) (0.42 -0.74)

Neajutorare preoperatorie / 1.0 0.27 0.73 0.53 0.48 1.0 1.0000

Preoperative helplessness (0.6 -1.7) (0.13-0.46) (0.54 - 0.88) (0.28-0.77) (0.33-0.63)
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Tabelul 4. Rezultatele testadrii calitatii de factori de risc perioperatori pentru DPOP la 6 luni dupd interventie (media si 95%CI).
Table 4. Results of the perioperative risk factor test for DPOP at 6 months after the intervention (mean and 95%CI).

Parametri / Parameters RR Se Sp VPP / PPV VPN / NPV LR/ VR p
Durere preoperatorie 25 NRS / 0.7 0.09 0.85 0.33 0.51 0.6 0.6707
Perioperative pain 25 NRS (0.2-2.2) (0.01-0.28) (0.65-0.96) (0.04-0.78) (0.36-0.67)

Durere postoperatorie 25 NRS / 1.1 0.09 0.92 0.50 0.53 1.1 1.0000
Postoperative pain 25 NRS (0.4 -3.0) (0.01-0.28) (0.75-0.99) (0.07-0.93) (0.38-10.68)

Anxietate / 0.0 0.00 0.92 0.00 0.51 0.0 0.4915
Anxiety (infinity) (0.00-0.15) (0.75-0.99) (0.00-0.84) (0.36 - 0.66)

Insomnie / 1.1 0.04 0.96 0.50 0.53 1.1 1.0000
Insomnia (0.3-4.4) (0.001-0.219) (0.80-0.99) (0.01-0.99) (0.38-0.68)

Operat pe acelasi loc / 2.2 0.04 1.00 1.00 0.54 NA 0.4694
Operated on the same place (1.6 -3.0) (0.001-0.22) (0.87-1.00) (0.03-1.00) (0.39-0.69)

Teama de durere / 1.6 0.56 0.65 0.59 0.63 1.6 0.1567
Fear of pain (0.9-2.9) (0.35-0.77) (0.44-0.83) (0.36-0.79) (0.42-0.81)

Durere intensd la trezire / 1.5 0.09 0.96 0.67 0.54 1.2 0.5943
Intensive pain at awaikening (0.6 -3.5) (0.01-0.28) (0.80-0.99) (0.09-0.99) (0.39-0.69)

Varsta <55 ani / 0.6 0.61 0.15 0.39 0.31 0.7 0.1038
Age <55 years (0.3-0.9) (0.39-0.80) (0.04-0.35) (0.23-0.57) (0.09-0.61)

Antecedente 22 interventii / 2.4 0.14 1.00 1.00 0.58 NA 0.0890
In the past 22 interventions (1.7-3.3) (0.03-0.35) (0.87-1.00) (0.29-1.00) (0.42-0.72)

DPO intensa in antecedente / 2.2 0.09 1.00 1.00 0.55 NA 0.2151
Intensive POP in the past (1.6-3.1) (0.01-0.28) (0.87-1.00) (0.16-1.00) (0.40-0.70)

Anestezie totald intravenoasa / 0.6 0.78 0.08 0.43 0.29 0.85 0.2300
Total intravenous anesthesia (0.3-1.1) (0.56-0.93) (0.01-0.25) (0.28-0.59) (0.04-0.71)

Anestezie neuraxiala / 1.7 0.22 0.92 0.71 0.57 2.8 0.2300
Neuraxial anesthesia (0.9-3.0) (0.08 - 0.44) (0.75-0.99) (0.29-0.96) (0.41-0.72)

Durata interventiei 260 min / 1.2 0.30 0.76 0.54 0.54 1.3 0.7485
Surgery duration 260 min (0.6-2.2) (0.13-0.53) (0.55-0.91) (0.25-0.81) (0.37-0.71)

Durata interventiei 2120 min / 1.4 0.09 0.96 0.67 0.53 2.2 0.6011
Surgery duration 2120 min (0.6 -3.4) (0.01-0.28) (0.80-0.99) (0.09-0.99) (0.38-0.68)

Tiopental intraoperator / 0.7 0.77 0.12 0.44 0.38 0.9 0.4455
Thiopental intraoperative (0.4-1.3) (0.55-0.92) (0.03-0.31) (0.28-0.60) (0.09-0.76)

Ketamina intraoperator / 1.1 0.04 0.96 0.50 0.53 1.1 1.0000
Ketamini intraoperative (0.3-4.4) (0.001-0.219) (0.80-0.99) (0.01-099) (0.38-0.68)

Trezire din anestezie 260 min / 1.2 0.39 0.68 0.53 0.55 1.2 0.7640
Awakening from anesthesia 260 min (0.7-2.1) (0.20-0.62) (0.47 -0.85) (0.28-0.77) (0.36-0.73)

Incizie 210 cm / 1.1 0.04 0.96 0.50 0.53 1.1 1.0000
Incision 210 cm (0.3-4.4) (0.001-0.22) (0.80-0.99) (0.01-0.99) (0.38-0.68)

Anxietate postoperatorie / 0.0 0.00 0.89 0.00 0.50 0.0 0.2372
Postoperative anxiety (infinity) (0.00-0.15) (0.70-0.98) (0.00-0.71) (0.35-0.65)

Greatd postoperatorie / 098 0.26 0.73 0.46 0.53 0.97 1.0000
Postoperative nausea (050-193) (0.10-0.48) (0.52-0.88) (0.19-0.75) (0.36-0.70)

[luminare natural / 042 0.30 0.31 0.28 0.33 0.4 0.0101
Natural lighting (0.21-0.84) (0.13-0.53) (0.14-0.52) (0.12-0.50) (0.16 - 0.55)

[luminare nocturnd / 0.8 0.38 0.50 0.41 0.46 0.8 0.4074
Night lighting (04-1.4) (0.19-0.59) (0.30-0.70) (0.21-0.64) (0.28 - 0.66)

Somnolenta postoperatorie / 0.0 0.00 0.85 0.00 0.49 0.0 0.1124
Postoperative downsines (infinity) (0.00-0.15) (0.65-0.96) (0.00-0.60) (0.34-0.64)

Personalitate hipervigilenta / 1.3 0.39 0.73 0.60 0.53 1.4 0.5302
Hypervigilant personality (0.7-2.3) (0.20-0.62) (0.50-0.90) (0.32-0.84) (0.34-0.72)

DN4 postoperator Zi 1/ 1.4 0.08 0.96 0.67 0.53 2.2 0.6020
Postoperative DN4 Day 1 (0.6-3.4) (0.01-0.27) (0.80-0.99) (0.09-0.99) (0.38-10.68)

Ruminare preoperatorie / 1.5 0.29 0.86 0.67 0.55 2.0 0.4537
Postoperative rumination (0.8-2.7) (0.11-0.52) (0.64-0.97) (0.30-0.93) (0.36-0.72)

Magnificare preoperatorie / 1.2 048 0.62 0.56 0.54 1.3 0.7557
Postoperative magnification (0.7-2.2) (0.26-0.70) (0.38-0.82) (0.31-0.79) (0.33-0.75)

Neajutorare preoperatorie / 1.1 0.29 0.76 0.55 0.52 1.2 1.0000

Postoperative helplessness (0.6 -2.2) (011-0.52) (0.53-0.92) (0.23-0.830 (0.33-0.70)
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Discutii

Prezentul studiu a avut drept scop testarea calitatii de fac-
tor de risc pentru DPOP la 3 si 6 luni postoperator pentru o
serie de parametri perioperatori.

Populatia chirurgicala studiata a inclus, neintentionat,
preponderent subiecti de gen feminin si acest fapt ar putea fi
explicat prin inrolarea preponderenta a colecistectomiilor la-
paroscopice, care au constituit 44,9% din gama interventiilor
incluse 1n studiu, litiaza biliara fiind constatatd, mai frecvent,
la femei.

In studiul nostru, varsta tAnira (<55 ani) nu si-a confirmat
calitatea de factor de risc pentru DPOP si, pare a fi mai curand,
un factor asociat cu tipul de chirurgie (chirurgia digestiva, to-
racica) [3].

Statutul mental si fizic, precum si existenta unei dureri in
preoperator, sunt factori de risc pentru DPOP, care s-au confir-
mat si in studiul lui Montes A. et al. (2015) [18], reprezentand,
pe langa varsta si tipul de chirurgie, care sunt factori clinici
predictivi pentru un risc de 70% de a dezvolta o DPOP. Ca si
in studiul nostru, echipa lui Althaus A. (2012) [19], a raportat
drept factori de risc pentru DPOP suprasolicitarea emotionala,
DPO acutd, prezenta conditiei algice preoperatorii, stress-ul
revelat prin anxietate, insomnie si depresie, sau prin luarea de
medicatie pentru a controla aceste stari. In aceasti ordine de
idei, mentionam importanta vizitei preanestezice si a educarii
pacientului in ceea ce priveste durerea.

Componentul neuropat acut al DPO nu s-a dovedit a fi un
factor de risc pentru DPOP la 3 si la 6 luni postchirurgical. Din
contra, Martinez V. si colegii (2012) [20] sustin asocierea din-
tre componentul neuropat acut si DPOP cu caracter neuropat.

Durata interventiei 260 min ca un factor de risc intraope-
rator, ar trebui, probabil, interpretat prin prisma consumului
de opioizi, care este proportional cu timpul operator si cel al
hiperalgeziei induse de morfinomimetice. Dintre factorii de
risc postoperatori, testati pentru DPOP la 6 luni distanta de
la interventia chirurgicald, s-a confirmat rolul deficitului de
iluminare naturald. Aceasta constatare poate fi un indiciu ipo-
tetic al implicarii perceptiei vizuale In mecanismnele fine ale
cronicizarii DPO.

Repetarea interventiei chirurgicale pe acelasi loc a fost
raportat ca fiind un factor agravant pentru DPOP pe modelul
cezarienei multiple [21], a interventiilor repetate la san [22] si
pe coloana vertebrali [23]. In prezentul studiu, acest factor de
risc nu s-a confirmat.

Punctele forte ale studiului efectuat sunt: prospectiv, de co-
horta, bazat pe chestionare validate international, care a avut
ca obiectiv primar evaluarea factorilor de risc pentru DPOP la
distanta (de 3 si de 6 luni) de la interventia chirurgicala.

Din factorii de bias ai studiului, vom enumera ratele mari
ale excluderii pacientilor la inrolare si la tentativa de a-i con-
tacta la 3 si 6 luni postchirurgical. Desi au fost evaluati doar
pacientii care respectau toate criteriile de includere, a fost
inregistratd o rata inaltd a excluderii lor atit in preopera-
tor (Ziua -1), cat si in postoperator (Ziua +1). Cea mai mare
proportie a excluderii pacientilor cu potential de inrolare in
preoperator (127/182 [69,8%]) a constituit-o dificultatea de
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Discussion

The present study aimed to test the risk factors for PPOP at
3 and 6 months postoperatively, for a series of perioperative
parameters.

The studied surgical population included, unintentionally,
predominantly female subjects, and this could be explained
by the predominant enrollment of laparoscopic cholecystec-
tomies, which accounted for 44.9% of the range of interven-
tions, included in the study, biliary lithiasis being found more
frequently in women.

In our study, the young age (<55 years) did not confirm the
quality of risk factors for PPOP and appears to be a factor as-
sociated with the type of surgery (digestive surgery, thoracic
surgery) [3].

Mental and physical status, as well as preoperative pain,
are risk factors for PPOP, which have been confirmed in the
study by Montes A. et al. (2015) [18], representing, in addition
to age and type of surgery, predictive clinical factors for a 70%
risk of developing PPOP. As in our study, Althaus A. (2012)
[19] reported risk factors for PPOP emotional overload, acute
PPO, presence of preoperative algic condition, stress revealed
through anxiety, insomnia and depression, or by taking medi-
cation to control these conditions. In this context, we mention
the importance of preanesthetic visit and patient education in
terms of pain.

On the contrary, the acute neuropathic component of the
PPO, has not been shown to be a risk factor for PPOP at 3 and
6 months post-surgical, although Martinez V. et al. (2012) [20]
support the link between these two clinical dimensions by
reporting that a component early neuropathy is predictive of
neuropathy PPOP.

Intervention duration =60min, as an intraoperative risk
factor, should probably be interpreted rather from the point
of view of opioid consumption and that of hyperalgesia indu-
ced by them. Of the postoperative risk factors, tested for DPOP
6 months away from surgery, was confirmed natural illumi-
nation, and this may be a hypothetical indication of the im-
plication of visual perception in the fine mechanisms of PPO
chronication.

Repeating surgery on the same place, was reported as an
aggravating factor for PPOP on the multiple cesarean model
[21], repeat interventions in the breast [22] and the spine
[23]. This risk factor has not been confirmed in this study.

The strengths of the study are: prospective, cohort, based
on internationally validated questionnaires, which had as pri-
mary objective the assessment of risk factors for PPOP remo-
tely (3 and 6 months) from surgery.

From the weaknesses of the study, we will list the high ra-
tes of exclusion of patients in enrollment and the attempt to
be contacted at 3 and 6 months postsurgical. Although only
patients who met the inclusion criteria, were evaluated and
detected, a high rate of exclusion, was recorded in both pre-
operative (Day -1) and postoperative (Day 1). The highest in-
cidence of exclusion of patients with enrollment potential in
the preoperative (Day -1) (127/182 [69.8%]) was the impos-
sibility to communicate with the patient due to hearing loss
or because the patient can not understand / read / write in
the languages in which the questionnaires were proposed.



a comunica din cauza hipoacuziei sau pentru ca pacientul nu
putea intelege/citi/completa chestionarele remise. Din cei
296 de pacienti inrolati in primele 24 de ore postoperator, 136
(45,9%) au declarat ca detin studii superioare, 44 (14,9%) -
studii medii, 5 (1,7%) - studii primare; 111 (37,5%) dintre
pacienti nu au dat vreun raspuns referitor la nivelul lor de
studii. Mentionam ca o mare parte a pacientilor inrolati in stu-
diu nu au fost de gasit la distanta de 3 luni in postoperator
(218/296 [73,7%]) din diverse motive (plecat la munca peste
hotare, nedorinta de a continua participarea in studiu etc.), iar
factorii de risc, Intalniti mai rar, pentru a fi confirmati, necesita
loturi mari.

Unul dintre potentialii factori de bias ale acestui studiu
este dacd diverse combinatii de analgezice pot avea eficienta
diferita. Totusi, diferentele in puterea analgezica a AINS sunt
minore, iar pentru identificarea unei asemenea diferente ar fi
necesare esantioane mult mai mari de pacienti.

Un alt factor de bias ar putea fi faptul ca doamnele au
fost mai receptive in darea acordului de a participa in studiu
si pentru a raspunde la distanta de 3 si 6 luni postoperator.
Desi Caumo W. et al. (2002) [24] au considerat genul feminin
drept un factor agravant pentru DPO intensa si, indirect, pen-
tru DPOP, Bisgaard T. et al. (2005) [25], analizand factorul dat
de risc pe modelul colecistectomiei laparoscopice, au pus la
indoiala acest fapt.

Desi anterior s-a vehiculat ca genetica ar influenta
perceptia dureroasd, studiul clinic a lui Montes A. (2015) [18]
araportat rezultate negative vizavi de acest subiect, in ultimul
timp atentia deplasandu-se spre factorii epigenetici.

Posibilitatea de a evalua si prognoza cat mai exact riscul
dezvoltdrii unei DPOP, ne-ar permite sa o tintim preemptiv.

Factorii de risc pentru DPOP, identificati in studiul nostru,
nu sunt specifici. De aceea, pentru elucidarea definitiva a su-
biectului prevenirii DPOP, sunt necesare studii suplimentare,
care ar aborda o serie noua de parametri cu potential de risc.

Concluzii

Statutul psihoemotional labil al pacientului (personalita-
tea hipervigilentd) si duratele mari ale interventiilor, asociate
cu un consum mare de opioizi, reprezinta factori de risc pen-
tru DPOP la 3 luni postinterventional.

Deficitul de iluminare naturald in postoperator s-a
confirmat a fi un factor de risc pentru DPOP la 6 luni
postinterventional. Perceptia vizuala poate fi implicatd in me-
canismele fine ale croncizarii DPO.
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Durerea postoperatorie persistentd - factori de risc si prevenire

The need to complete the pain questionnaires, not only du-
ring the hospital stay, but also at a distance of 3 and 6 months
postoperatively, required a certain minimum level of patient
training and understanding, and the patients were naturally
selected according to this criterion. However, out of the 296
patients enrolled in the first 24 hours postoperatively, 136
(45.9%) declared they had higher education, 44 (14.9%)
middle school studies, 5 (1.7%) primary education, and111
(37.5%) patients refrained from cataloging the level of their
training. We also mention that a large proportion of patients,
enrolled in the study, were not found within 3 months post-
operative (218/296 [73.7%]) for various reasons (going to
work abroad, unwillingness to continue attending in the study
etc.), and the risk factors encountered less frequently, to be
confirmed, require large batches.

One of the potential bias factors of this study is the questi-
on of whether different molecules and combinations of these,
may have different efficacy. However, these differences in an-
algesic power given by NSAIDs are minor, and large patient
samples are needed to identify them.

Another factor that we can not overlook is the fact that la-
dies were more receptive to the agreement to participate in
the study and availability at a distance of 3 and 6 months post-
operatively. Although Caumo W. et al. (2002) [24] considered
the gender as an aggravating risk factor for intense POP and
indirectly for PPOP, Bisgaard T. et al. (2005) [25], analyzing
the given risk factor on the model of laparoscopic cholecystec-
tomy, questioned this fact.

Although previously, it was suggested that genetics would
influence painful perception, the clinical study of Montes A.
(2015) [18] reported negative outcomes about this subject,
lately focusing on epigenetic factors.

The ability to accurately assess and forecast the risk of de-
veloping a PPOP would allow us to target it preemptively.

Practically, it remains for anesthesia and intensive care
specialists to identify during the perioperative period, specific
risk factors that may be manageable and answer the question
of whether there is a link between these risk factors and the
probability of making PPOP at 3 or 6 months postoperatively

However, like many other predictive risk clinical tools,
the risk factors for PPOP found in our study are not specific.
Therefore, for the definitive clarifying of the subject of PPOP
prevention, further studies are required which would involve
new risk factors for hypothetical research and confirmation.

Conclusions

The patient’s precarious psycho-emotional status (hyper-
vigilance personality), and the high duration of interventions,
associated with high opioid consumption, are a risk factor for
PPOP at 3 months postinterventional.

Natural post-operative illumination was confirmed as a risk
factor for PPOP 6 months postinterventional. Visual perception
can be involved in the fine mechanisms of POP crunching.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu este cunoscuta proportia de bacterii gram-negative din
cadrul complicatiilor infectioase la pacientii critici cu arsuri,
care sunt rezistente la carbapenemi, precum si mecanismele
moleculare ale rezistentei date.

Ipoteza de cercetare

Combinareaantisepticului decamethoxinumin concentratii
minimale subinhibitorii cu carbapenemi restabileste in vitro
sensibilitatea agentilor patogeni gram-negativi rezistenti.

Noutatea adusa literaturii stiintifice din domeniu

Rezistenta la carbapenemi a fost confirmata la 27,41% din
totalul celor 642 de tulpini de patogeni gram-negativi (A. ba-
umannii, P aeruginosa, P. mirabilis), izolati de la pacientii cu
arsuri, aflati in stare criticd. Mecanismele moleculare au fost,
preponderent, productia de metalo-B-lactamazd, codificate
de genele VIM. Decamethoxinum reduce CMI al carbapene-
melor de 3,09-7,07 ori prin distrugerea genelor VIM.

Rezumat

Introducere. in zilele noastre, o provocare majori si actu-
ald In medicina reprezinta problema prevenirii complicatiilor
infectioase, cauzate de bacteriile gram-negative multi-rezis-
tente la antibiotice. Rezistenta emergenta a agentilor patogeni
predominanti, ca Acinetobacter baumannii, Enterobacteria,
Pseudomonas aeruginosa, corespunde productiei de metalic-
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What is not known yet, about the topic

The proportion of carbapenem-resistant gram-negative bac-
teria in infectious complications in critical patients with burns
is still unknown, and molecular mechanisms of resistance is
poor understood.

Research hypothesis

Combining the antiseptic decamethoxinum in minimal
subinhibitory concentrations with carbapenems restores, in
vitro, the sensitivity of resistant gram-negative pathogens.

Article’s added novelty on this scientific topic

Resistance to carbapenems was confirmed in 27.41% of the
642 strains of gram-negative pathogens (4. baumannii, P. ae-
ruginosa, P. mirabilis) isolated from critically ill patients with
burns. Molecular mechanisms were predominantly the pro-
duction of metal-f-lactamase, encoded by VIM genes. Deca-
methoxinum reduces carbapenem MIC by 3.09-7.07 times by
destroying VIM genes.

Abstract

Introduction. Nowadays, the problem of prevention of
infectious complications, caused by multi-antibiotic-resistant
opportunistic Gram-negative bacteria is of great importance
and actuality in medicine. The emerging resistance of lea-
ding pathogens as Acinetobacter baumannii, Enterobacteria,
Pseudomonas aeruginosa corresponds to the production of
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B-lactamaza (ML), hidrolizei carbapenemelor, fiind frecvent
codificata de genele VIM.

Material si metode. Pe parcursul anilor 2011-2016, au
fost izolate tulpini clinice de microorganisme, anterior de
initierea terapiei antibacteriene, de la pacienti in stare critica
(n=441) cu arsuri de gradul IIb si III. Au fost utilizate metode
standard de identificare. Testarea sensibilitatii antimicrobie-
ne la imipenem si meropenem a tulpinilor de A. baumannii, P
aeruginosa, P. mirabilis a fost efectuata conform normativelor
ghidurilor EUCAST. Screening-ul pentru productia de MBL a
fost realizat, utilizand testul Double Disk Synergy. Genele VIM
in tulpinile izolate de bacterii au fost identificate molecular
prin reactia de polimerizare in lant in timp real. A fost studi-
ata influenta utilizarii combinate a concentratiilor inhibitorii
sub-minime (sub-MIC) de antiseptic decamethoxinum (diclo-
rurd de 1,10-decametilen-bis (N, N-dimetil mentoxicarbonil-
metil-amoniu) asupra sensibilitatii tulpinilor clinice la carba-
peneme.

Rezultate. Studiul de sase ani a relevat patogenii
predominanti in complicatiile infectioase: A. baumannii
(n=220; 34,26%), P. aeruginosa (n=127; 19,78%) si P. mirabilis
(n=34; 5,30%) dintre totalul de 642 de tulpini clinice, obtinute
de la pacienti cu arsuri, in stare critica. Rezistenta la carbape-
nem a fost confirmata in 27,41% de tulpini izolate clinic dintre
totalitatea de agenti patogeni inregistrati. Aparitia rezistentei
la imipenem si meropenem s-a constatat in tulpinile clinice de
A. baumannii (n=111 si, respectiv, n=126), P. aeruginosa (n=43
si, respectiv, n=48) si P. mirabilis (n=1 si n=2, respectiv). Dintre
acestea, rezistenta fenotipica la carbapenem, asociata cu pro-
ducerea de ML, a fost demonstrata la A. baumannii (36,81%),
P aeruginosa (33,86%) si P. mirabilis (8,82%). Rezistenta me-
diata de ML s-a dovedit a fi legata de gena VIM in A. bauman-
nii (1,36%), P aeruginosa (4,72%), P. mirabilis (8,82%). A fost
constatata recuperarea sensibilitatii bacteriilor gram-negati-
ve studiate la imipenem si meropenem de 3,09-7,07 ori, dupa
ce a fost utilizat sub-MIC de decamethoxinum. De asemenea,
dupa utilizarea sub-MIC de DCM in culturile izolate, a fost in-
registrata disparitia genelor VIM, detectate, initial, prin PCR.

Concluzie. Bacilii gram-negativi: A. baumannii (34,26%),
P, aeruginosa (19,78%) si P. mirabilis (5,30%), cauzeaza frec-
vent complicatii infectioase la pacientii cu arsuri si dezvolta
rezistenta la carbapeneme, asociatd genelor VIM, care codifica
MBL. Combinatia sub-MIC de antiseptic decamethoxinum cu
carbapeneme demonstreaza In mod semnificativ eficacitatea,
in vitro, impotriva bacteriilor gram-negative rezistente.

Cuvinte cheie: antibiotice, antiseptice, imipenem, mero-
penem, rezistenta, PCR.

Introducere

Infectia reprezinta una dintre cele mai problematice com-
plicatii care survine la pacienti, conducand, frecvent, la inefi-
cienta tratamentului, morbiditate si mortalitate in unitatile chi-
rurgicale si de terapie intensiva (UTI). Managementul optim an-
timicrobian pentru astfel de pacienti ramane dificil in medicina
practica, in pofida utilizarii substantiale a unei game largi de an-
tibiotice pentru ameliorarea rezultatelor in lupta cu infectia [1].
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metallic-B-lactamase (ML), hydrolysing carbapenems, fre-
quently encoded by VIM gens.

Material and methods. From critically ill patients (n=441)
with 2%4b 37 degree burns clinical strains of microorganisms
had been isolated before antibiotic therapy in 2011-2016
years. They were identified accordingly to standard methods.
The antimicrobial susceptibility testing to imipenem and me-
ropenem was done in all received strains of A. baumannii, P,
aeruginosa, P. mirabilis according to guidelines EUCAST ex-
pert rules. Screening for MBL production was done employ-
ing Double Disk Synergy Test. In isolated strains of bacteria
the molecular identification of VIM gens, was carried out by
real-time polymerase chain reaction. The influence of com-
bined use of sub-minimal inhibitory concentrations (sub-MIC)
of antiseptic decamethoxinum (1,10-dekametilen-bis (N,N-
dimethyl mentoksikarbonilmetil)-ammonium dichloride) on
the susceptibility of clinical strains to carbapenem antibiotics.

Results. The six-year trial demonstrated that A. bauman-
nii (n=220; 34.26%), P. aeruginosa (n=127; 19.78%) and P.
mirabilis (n=34; 5.30%) were predominant causative agents
of infection complications among total of 642 clinical strains,
received from critical patients with burns. Carbapenem resis-
tance was confirmed in 27.41% of clinical isolates of totally
registered pathogens. The occurrence of resistance to imipe-
nem and meropenem was found in clinical strains of A. bau-
mannii (n=111 and n=126, respectively), P aeruginosa (n=43
and n=48, respectively), P mirabilis (n=1 and n=2, respective-
ly). Among them the phenotypic resistance, related with pro-
duction of MBL to carbapenems was proved in A. baumannii
(36.81 %), P. aeruginosa (33.86%) and P. mirabilis (8.82%).
The MBL-mediated resistance was proved to be related with
VIM-gens in A. baumannii (1.36%), P. aeruginosa (4.72%), P
mirabilis (8.82%). There was found the retrieval of the sus-
ceptibility of studied Gram-negative bacteria to imipenem and
meropenem in 3.09-7.07 times after sub-MIC of decamethoxi-
num had been used. We also registered the disappearance of
VIM gens after the use of sub-MIC of DCM in cultures of those
isolates, which primarily had been detected by the PCR.

Conclusion. Gram-negative bacteria as A. baumannii
(34.26%), P aeruginosa (19.78%) and P. mirabilis (5.30%), fre-
quently cause infection complications in patients with burns,
and obtain resistance to carbapenems related with VIM genes,
coding for MBL. The combination of sub-MIC of antiseptic deca-
methoxinum with carbapenems significantly reveals in vitro
their effectiveness against resistant Gram-negative bacteria.

Key words: antibiotics, antiseptics, imipenem, merope-
nem, resistance, PCR.

Introduction

Infection belongs to the most problematic complications,
happening in patients, which frequently leads to treatment
failure, morbidity and mortality in the surgical and intensive
care units (ICU). Optimum antimicrobial management for
such patients has remained still difficult in practical medicine,
despite a substantial use of wide range of antibiotics in out-
comes improvement of infection struggling [1].



Problema prevenirii complicatiilor infectioase si lupta cu
microorganismele care au obtinut rezistenta la antibiotice a
devenit o prioritate in medicina si o confruntare majora in sa-
natatea publica la nivel mondial. Dovezi recente au aratat ex-
tinderea multirezistentei la antibiotice. Cresterea dificultatilor
terapeutice, datorate obtinerii unui profil de multidrog
rezistenta la grupurile majore de agenti antimicrobieni de ca-
tre diverse specii bacteriene, in special, gram-negative, care
sunt agenti etiologici dominanti ai complicatiilor infectioase,
a devenit o preocupare clinica considerabila. Acinetobacter
baumannii, Enterobacteria, Pseudomonas aeruginosa sunt
predominant izolate de la pacientii critic bolnavi. O problema
suplimentara reprezinta multirezistenta acestor bacterii la
antibiotice [2-3].

Mai mult, caracteristica ingrijoratoare a emergentei
rezistentei corespunde productiei de metalo-f-lactamaze
(MBL), hidrolizei carbapenemelor, care sunt considerate ulti-
ma linie de terapie eficienta a infectiilor severe. Rezistenta la
acesti agenti reduce optiunile terapeutice clinice si duce, frec-
vent, la esecul tratamentului. Cu toate acestea, in diferite tari
ale lumii, a fost Inregistrata ML dobandita la reprezentantii
P aeruginosa, A. baumannii si Enterobacteriaceae. Recent,
in mai multe tari europene si asiatice, au fost inregistra-
te carbapenemaze de tip VIM, apartinand clasei B de MfL-
carbapenemaze dobandite, izolate din P. aeruginosa, A. bau-
mannii, Enterobacteria [4-8].

Imbunitatirile tratamentului  pacientilor critici cu
complicatii infectioase pot aduce rezultate benefice datorita
detectarii rezistentei printr-un screening initial, urmat de con-
firmarea fenotipica si genotipicd pentru intelegerea detaliata
a mecanismelor moleculare de antibioticorezistentd a tulpini-
lor clinice bacteriene [4, 5, 9, 10].

in zilele noastre, s-au depus multiple eforturi pentru a gasi
remedii eficiente de prevenire si tratament al complicatiilor
infectioase, legate de bacterii antibioticorezistente. Unele stu-
dii au demonstrat eficacitatea utilizarii antisepticelor impotri-
va microorganismelor oportuniste, rezistente la antibiotice.
Prin urmare, cercetarea referitor la utilizarea combinata a an-
tisepticelor si antibioticelor in optimizarea luptei antimicrobi-
ene Tmpotriva agentilor patogeni gram-negativi, rezistenti la
carbapenem, este foarte actuala [14].

In aceasta lucrare, a fost cercetatd prin analiza fenotipici
si genotipica rezistenta la carbapeneme a agentilor patogeni
gram-negativi larg raspanditi in complicatiile infectioase la
pacientii cu arsuri grave; a fost evaluatd, in vitro, eficienta
depasirii rezistentei lor prin administrarea sinergica a antibi-
oticelor active si a antisepticului decamethoxinum.

Material si metode

In cadrul cercetirii, s-au studiat proprietitile biologice ale
agentilor patogeni predominanti in complicatiile infectioase,
care au fost izolati de la pacientii cu arsuri. Toti pacientii, care
au fost inclusi in cercetare, au urmat tratament in Centrul de
Arsuri din Spitalul Clinic Regional Vinnytsya, numit in memo-
ria lui N. I. Pirogov. Studiul observational a durat o perioada de
sase ani (2011-2016). Au fost inrolati pacientii critici (n=441),
cu arsuri de gradul 2b si 3 (suprafata totala a corpului ars de
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The problem of prevention of infectious complications and
struggling microorganisms, which have obtained resistance
to antibiotics, has become a priority in medicine and a world-
wide major public health issue. Recent evidence has shown the
expansion of multi-antibiotic-resistance. Increasing therapeu-
tic difficulties due to the acquisition of a profile of multidrug
resistance to major groups of antimicrobial agents by various
bacterial species, especially Gram-negative ones, been lead-
ing in etiological structure of infectious complications, have
become a serious clinical concern. Acinetobacter baumannii,
Enterobacteria, Pseudomonas aeruginosa are known to be
predominantly isolated from critically ill patients. Additional
problem of these bacteria is related with their multi-antibiotic
resistance [2-3].

Furthermore, worrisome emerging resistance feature cor-
responds to the production of metallo-f3-lactamases (M{L),
hydrolysing carbapenems, which are considered as the last
line of effective therapy of severe infections. The resistance
to these agents reduces clinical therapeutic choices and fre-
quently leads to treatment failure. Nevertheless, an acquired
ML emerged in P, aeruginosa, A. baumannii and Enterobacte-
riaceae representatives has been registered in different coun-
tries of the World. Recently carbapenemases of VIM types,
belonging to a B class of acquired MBL-carbapenemases, have
been recorded from P. aeruginosa, A. baumannii, Enterobacte-
ria isolates in several European and Asian countries [4-8].

Improvements in the treatment of critically ill patients
with infectious complications can bring beneficial results due
to detection of resistance in an initial screening followed by
phenotypic and genotypic confirmation for detailed under-
standing of molecular mechanisms of resistance to antibiotics
in clinical strains of bacteria [4, 5, 9, 10].

Nowadays many efforts have being made to find out effec-
tive remedies of prevention and treatment of infection com-
plications, related with bacteria, resistant to antibiotics. Some
trials have proved the efficacy of the use of antiseptics against
antibiotic resistant opportunistic microorganisms. As follows,
the research of combined use of antiseptics and antibiotics in
optimization of antimicrobial struggle against Gram-negative
carbapenem-resistant pathogens is too actual [14].

In this work we aimed to research by the way of phenotypic
and genotypic analysis the resistance of widely-spread Gram-
negative pathogens of infection complications in patients with
severe burns to carbapenems; evaluate in vitro the effective-
ness of overcoming his resistance by synergic administration
of activity of antibiotics and decamethoxinum antiseptic.

Material and methods

In the research there were studied biological properties of
prominent pathogens of infectious complications, had been
received from patients with burn trauma. All patients, been
enrolled in the research, underwent treatment in Burn Cen-
tre of Vinnytsya Regional Clinical Hospital named after N. I.
Pirogov. We had being carried out our research observation
during the period of six years (2011-2016). From critically ill
patients (n=441) with 2"b - 3 degree burns (total burned
body surface area from 17.1+0.6% to 6.5+7.6%. All patients
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la17,1+0,6% la 65,0+7,6%). Toti pacientii au fost tratati con-
form protocoalelor de tratament al arsurilor. Ei au fost supusi
interventiei chirurgicale: necrectomia timpurie in primele trei
zile dupa trauma si plastica cu xenodermograft. Toti au benefi-
ciat de terapie intensiva (perfuzie echilibrata si terapie trans-
fuzionala, administrare simptomatica complexa pentru stabi-
lizarea homeostaziei) si tratamente antimicrobiene sistemice
si topice cu antiseptice si remedii de vindecare a plagilor.

Izolatele clinice de microorganisme obtinute au fost trans-
portate la Laboratorul de Bacteriologie al Departamentului
de microbiologie al Universitatii Nationale de Medicind Me-
moriald Pirogov, Vinnytsya, unde au fost detaliat studiate
proprietatile lor tinctoriale, culturale, biochimice, conform
abordarilor si tehnicilor generale aprobate in practica mi-
crobiologica. Microorganismele au fost izolate de la pacienti
fnainte de administrarea antibioticelor. in cadrul studiului,
au fost implicate tulpini clinice de A. baumannii (n=220), P.
aeruginosa (n=127) si Proteus mirabilis (n=34), fiind testata
sensibilitatea lor la carbapeneme si antiseptice. Toate tulpinile
clinice primite de A. baumannii, P. aeruginosa, P. mirabilis au
fost supuse testarii sensibilitatii antimicrobiene la imipenem
si meropenem [5].

Eficacitatea antimicrobiana a antibioticelor mentionate im-
potriva A. baumannii, P. aeruginosa, P. mirabilis, a fost estimata
in functie de cantitatea (%) tulpinilor sensibile, intermediare
sirezistente din totalitatea probelor. Testarea sensibilitatii an-
timicrobiene a tulpinilor bacteriene studiate a fost efectuata
prin utilizarea testelor standard de difuzie in agar cu discuri
de antibiotice si teste de dubla dilutie, In conformitate cu nor-
mativele ghidurilor EUCAST referitor la testarea sensibilitatii
antimicrobiene si CLSI [6, 7].

S-a efectuat screening-ul productiei de ML printre toa-
te izolatele clinice de A. baumannii, P. aeruginosa, P. mirabilis,
care, initial, au fost determinate rezistente la carbapeneme,
prin intermediul unui test standard de difuzie pe disc. Izolatele
au fost evaluate fenotipic la prezenta de metalo-beta-lactama-
ze (ML), utilizand agentul de chelatare a metalului acidul eti-
lendiaminotetraacetic (EDTA). Screening-ul pentru productia
de ML a fost realizat, utilizdnd testul Double Disk Synergy
(DDST). DDST a fost efectuat conform lui Lee si colab. [15].

Pe scurt, s-a diluat o cultura de peste noapte a izolatelor
clinice rezistente la carbapeneme. S-a preparat suspensia bac-
teriana cu turbiditate echivalenta cu 0,5 McFarland standard
si s-a cultivat pe agar Mueller-Hinton cu tampon steril. Au fost
applicate, separat, doua discuri cu imipenem si doud cu me-
ropenem [IMP (10 pg), MEM (10 pg)] (Farmaktiv, Ucraina) pe
suprafata agarului de 4-5 cm (centru la centru). Un disc fil-
trant gol de 6 mm (HiMedia Laboratories, India) a fost, ulte-
rior, plasat in apropierea unuia dintre discurile cu imipenem
la o distanta de 1,0 pana la 1,5 cm si, separat, doua discuri cu
meropenem au fost plasate prin metoda analogica la aceeasi
distanta fata de acest disc filtrant gol. S-a preparat, in preala-
bil, o solutie sterilda de EDTA 0,5 M (pH 8,0) pe discul gol. Placa
a fost incubata la 35°C peste noapte. Prezenta unei zone in-
hibitoare sinergice a fost considerata ca MBL-pozitiva (Figura
1b) [8, 10, 15].

Printre tulpinile de bacterii, izolate clinic, identificarea mo-
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were treated according to protocols of the treatment of burn
disease. They underwent surgery: early necrectomy in prima-
ry three days after trauma and xenodermograft pastics were
used. All of them received intensive care management (bal-
anced infusion and transfusion therapy, complex symptomatic
administrations for stabilization of their homeostasis) and
systemic antimicrobials and topical treatment with antisep-
tics and wound healing remedies.

Clinical isolates of microorganisms were received, trans-
ported to the Bacteriological laboratory of the Department of
Microbiology of National Pirogov Memorial Medical Univer-
sity, Vinnytsya, where they were studied in detail by their tinc-
torial, culture, biochemical properties, according to the gener-
ally approved approaches and techniques in microbiological
practice. Microorganisms from patients had been isolated
before antibiotics were administered. In the research there
were involved clinical strains of A. baumannii (n=220), P. aeru-
ginosa (n=127) and Proteus mirabilis (n=34), in which we have
attempted to find out the sensitivity to carbapenem antibiot-
ics and antiseptics. The antimicrobial susceptibility testing
to imipenem and meropenem was carried out in all received
clinical strains of A. baumannii, P. aeruginosa, P. mirabilis [5].

Antimicrobial effectiveness of mentioned antibiotics
against A. baumannii, P. aeruginosa, P. mirabilis was estimated
according to the quantity (%) of sensitive, intermediate and
resistant strains of their total sample. The antimicrobial sus-
ceptibility testing of strains of studied bacteria species was
done by using standard agar diffusion assays with antibiotic
disks and double dilution tests according to guidelines EU-
CAST expert rules in antimicrobial susceptibility testing and
CLSIs [6, 7].

We performed MBL-producing screening among all clini-
cal isolates of A. baumannii, P. aeruginosa, P. mirabilis, which
were primarily found as carbapenem resistant by means of
standard disk-diffusion test. The isolates were evaluated phe-
notypically for the presence of a metallo-f3-lactamase (MBL),
using the metal chelating agent: ethylenodiaminetetraacetic
acid (EDTA). Screening for MBL production was done employ-
ing Double Disk Synergy Test (DDST). DDST was performed
according to Lee et al. [15].

Briefly, an overnight culture of an carbapenem resistant
clinical isolates were diluted with The bacterial suspension
with turbidity equivalent to 0.5 McFarland standard was pre-
pared and cultured on Mueller-Hinton agar with sterile swab.
Two imipenem and two meropenem [IMP (10 ug), MEM (10
ug)] (Farmaktiv, Ukraine) discs were applied on the surface of
the agar 4-5 cm (center to center) apart. A sterile 6-mm blank
filter disk (HiMedia Laboratories, India) was subsequently
placed near one of the imipenem disks at the distance from 1.0
to 1.5 cm, and apart two meropenem discs with the same dis-
tance from this blank filter disk were placed by analogic man-
ner. Primarily prepared sterile solution of 0.5 M EDTA (pH 8.0)
was applied onto the blank disk. The plate was incubated at
35°C overnight. The presence of a synergistic inhibitory zone
was regarded as MBL positive (Figure 1b) [8, 10, 15].

Among isolated clinical strains of bacteria the molecular
identification of such determinants of resistance to carbape/



leculara a unor astfel de determinanti ai rezistentei la carba-
peneme, ca genele VIM, care codifica $-lactamazele din clasa
B, a fost realizata prin intermediul reactiei de polimerizare in
lant (PCR) in timp real (RT). Amplificarea a fost efectuata prin
tehnici ,BioRad iQ 5” identificarea finala a genelor VIM 1n cul-
tura pura a tulpinilor clinice de A. baumannii, P. aeruginosa,
P. mirabilis a fost realizata cu un set de reactivi pentru determi-
narea ADN, folosind PCR-RT in conformitate cu instructiunile
producatorului (01784-RT-C; 000 NPF ,Litech”).

A fost determinata concentratia minima de inhibitie (MIC)
pentru tulpinile rezistente la imipenem si meropenem prin
testul de dilutie in serie, conform standardelor CLSI. Tulpi-
nile clinice, la care s-a depistat valoarea MIC 216 pg/ml, au
fost considerate ca fiind rezistente. A. baumannii ATCC 15151,
P. aeruginosa ATCC 27853, P. mirabilis NCTC 10975 au fost uti-
lizate ca tulpini control de referinta pentru testul de suscepti-
bilitate [14].

Concomitent, utilizand testul de dilutie 1n serie, a fost stu-
diata sensibilitatea izolatelor clinice la antisepticul decame-
thoxinum (diclorura de 1,10-decametilen-bis (N, N-dimetil
mentoxicarbonilmetil)-amoniu diclorid, certificat de inre-
gistrare Ne UA/12180/01/01 din 29.03. 2017, Ordinul Mi-
nisterului Sanatatii al Ucrainei N2 341). A fost interesant de
studiat influenta antisepticului decamethoxinum (DCM) asu-
pra sensibilitatii la imipenem, meropenem a tulpinilor clini-
ce de A. baumannii, P. aeruginosa, P. mirabilis, care au obtinut
rezistenta la carbapeneme si au fost selectate din numarul to-
tal de probe cercetate. Pentru aceasta, in experiment, au fost
utilizate concentratii sub-inhibitorii (sub-MIC) de DCM pe me-
dii cu concentratii diluate in serie de carbapeneme. Influenta
DCM asupra sensibilitatii bacteriene la carbapeneme a fost
estimata prin analiza comparativa a concentratiilor inhibitorii
minime (MIC) ale unui antibiotic, obtinut prin testul de dilutie
dubla 1in serie pe bulionul nutritiv, cu acelea obtinute pe bulio-
nul nutritiv, continand concentratii inhibitorii sub-minime de
DCM (sub-MIC).

in afari de aceasta, de asemenea, a fost testati influenta
sub-MIC de DCM asupra exprimarii genelor VIM in culturile
bacteriene ale izolatelor clinice, In care aceste gene au fost
identificate anterior si in generatia urmatoare, dupa utilizarea
antisepticului. Identificarile VIM au fost efectuate prin reactii
PCR, asa cum s-a mentionat mai devreme.

in studiu a fost utilizatd analiza statistici variationala. Me-
dia aritmetica (M), eroarea medie a mediei aritmetice (m),
eroarea medie (t), fiabilitatea rezultatelor diferentei (p) s-au
calculat cu softul statistica 6.0.

Rezultate

Pe parcursul unei perioade de 6 ani de cercetare microbiolo-
gicd, printre totalul de 642 de probe din esantioanele clinice cu o
gama larga de factori cauzali oportunistici, au fost identificati: A.
baumannii (n=220, 34,26%), P. aeruginosa (n=127; 19,78%) si
P. mirabilis (n=34; 5,30%). Acestia au fost predominant obtinuti
de la 441 de pacienti in stare critica cu arsuri.

Au fost confirmate 155-176 (24,14-27,41%) de izolate
clinice din totalul de 642 de agenti patogeni Inregistrati in
complicatiile infectioase la pacienti, ca potentiali rezistenti la
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nems, as VIM gens, encoding B-lactamases of B class, was car-
ried out by means of real-time (RT) polymerase chain reaction
(PCR). The amplification was done by means of ,BioRad iQ 5”
techniques and final identification of VIM-gens in pure culture
of clinical strains of A. baumannii, P. aeruginosa, P. mirabilis
was carried out with a set of reagents for DNA determination
using the PCR-RT accordingly to the manufacturer’s instruc-
tions (01784-RT-C; 000 NPF ,Litech”).

We carried out the determination of Minimum Inhibitory
Concentration (MIC) for imipenem and meropenem resistant
strains by serial dilution test according to CLSI standards. Clin-
ical strains, in which MIC value of 216 pg/ml were screened,
were considered as resistant ones. A. baumannii ATCC 15151,
P aeruginosa ATCC 27853, P. mirabilis NCTC 10975 were used
as a control referens-strains for the susceptibility testing [14].

Simultaneously, we also studied by serial dilution
test the sensitivity of clinical isolates to antiseptic deca-
methoxinum (1,10-Dekametilen-bis (N,N-dimethyl mentok-
sikarbonilmetil)-ammonium dichloride, registration certifi-
cate Ne UA/12180/01/01 since 29.03.2017, Order of Ministry
of Health of Ukraine N2 341). There was interesting to study
the influence of antiseptic decamethoxinum (DCM) on the
sensitivity to imipenem, meropenem in clinical strains of A.
baumannii, P aeruginosa, P. mirabilis, which had been obtained
carbapenem resistance and were selected from the total num-
ber of research samples. For this we conducted the experiment
with the use of sub-inhibitory concentrations (sub-MIC) DCM
in the media with serial diluted concentrations of carbapen-
ems. The influence of DCM on the sensitivity of bacterium to
carbapenems was estimated while comparative analysis of
minimal inhibitory concentrations (MIC) of an antibiotic, been
received in double serial dilution test in the nutrient broth,
with those ones, been obtained in the nutrient broth, contain-
ing sub-minimal inhibitory concentrations of DCM (sub-MIC).

Besides this we also testified the influence sub-MIC of DCM
on the expression of VIM gens in the bacterial cultures of clini-
cal isolates, in which these gens had been previously identi-
fied, and in their next generation after the use of antiseptic.
VIM identifications had been carried out by means of PCR re-
actions as mentioned earlier.

The variation-statistical analysis was used in the research.
The arithmetic mean (M), the average error of the arithmetic
mean (m), the average error (t), the reliability of results the
difference (p) were calculated by means of Statistica 6.0.

Results

During an 6-years period of microbiological research,
among total of 642 samples of clinical specimens of wide vari-
ety of opportunistic causative agents were identified as A. bau-
mannii (n=220; 34.26%), P. aeruginosa (n=127; 19.78%) and
P. mirabilis (n=34; 5.30%). They were predominantly received
from 441 critically ill patients with burns.

There were confirmed 155-176 (24.14-27.41%) clinical
isolates of the 642 totally registered pathogens of infectious
complications in patients as potentially carbapenem resistant
ones in the result of standard disc-diffusion test with imipe-
nem and meropenem disks. Occurrence of resistant to carbap-
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carbapenem, in rezultatul testului standard de difuzie cu dis-
curi de imipenem si meropenem. Aparitia tulpinilor rezistente
la carbapeneme a fost urmatoarea: 111 rezistente la imipe-
nem si 126 rezistente la meropenem din 220 de A. baumannii;
43 rezistente la imipenem si 48 rezistente la meropenem din
127 de P aeruginosa; 1 rezistenta la imipenem si 2 rezistente
la meropenem din 34 de P. mirabilis.

in general, in rezultatul studiului de sase ani, tulpinile cli-
nice de A. baumannii s-au dovedit a fi rezistente la imipenem
in 58,9445,35% din cazuri. Rezistenta la meropenem a fost
inregistratd in 64,34+7,97% din tulpini. Numai 35,53+6,62%
dintre A. baumannii au fost susceptibile la imipenem si
32,66%6,73% - la meropenem. in cadrul cercetirii, au fost in-
registrate tendinte de scadere a susceptibilitatii A. baumannii
la imipenem si meropenem in perioada 2011-2016. Au fost
determinate rate crescute ale rezistentei A. baumannii la am-
bele carbapeneme (Figura 1, 2).
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enems isolates was as follows: 111 imipenem-resistant and
126 meropenem-resistant of 220 A. baumannii; 43 imipenem-
resistant and 48 meropenem-resistant of 127 P, aeruginosa; 1
imipenem-resistant and 2 meropenem-resistant of 34 P. mira-
bilis.

Generally, in the result of six-year trial, clinical strains
of A. baumannii were found to be resistant to imipenem in
58.94+5.35% cases. Resistance to meropenem was regis-
tered in 64.34+£7.97% of strains. Only 35.53+6.62% of A. bau-
mannii were susceptible to imipenem and 32.66+6.73% - to
meropenem. In the research the decreasing tendencies of A.
baumannii susceptibility to imipenem and meropenem had
being registered during 2011-2016. But the increased rates of
A. baumannii resistance to both carbapenem antibiotics were
determined (Figures 1, 2).
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Fig. 1 Sensibilitatea la imipenem a tulpinilor clinice de A. baumannii,
izolate de la pacientii cu arsuri in perioada 2011-2016, (%);
S - sensibil, I - intermediar, R - rezistent.
Fig. 1 The susceptibility to imipenem of clinical strains of A.
baumannii, isolated from patients with burns in 2011-2016, (%);
S - sensitive, | - intermediate, R - resistant.

Referitor la tulpinile clinice de P aeruginosa, au fost de-
terminate sensibilitati descendente analogice la imipenem si
meropenem. Dupa sase ani de studiu, In izolatele clinice de
Pseudomonas, nu a fost Inregistrata sensibilitate la merope-
nem mai mare de 52,86+6,82%. Eficacitatea imipenemului a
fost demonstrata doar impotriva la 59,35+5,92% din izolatele
P, aeruginosa. ,Curbele» ratei de sensibilitate la carbapeneme
printre tulpinile clinice de P aeruginosa par a fi in scadere in
perioada 2011-2016. Cantitatea de tulpini de P. aeruginosa re-
zistente la imipenem si meropenem a crescut pana la sfarsitul
anului 2016 (Figura 3, 4).

In acest studiu, au fost gasite doud tulpini clinice de P. mira-
bilis, rezistente la meropenem si una - rezistenta la imipenem
(Figura 5).

Tulpinile clinice de P. mirabilis au fost implicate In cerce-
tarile ulterioare, datorita faptului ca acest agent patogen a
fost singurul reprezentant al Enterobacteriei, care a obtinut
rezistenta la carbapeneme, la pacientii studiati cu arsuri.

Fig. 2 Sensibilitatea la meropenem a tulpinilor clinice de A. bauman-
nii, izolate de la pacientii cu arsuri grave in perioada 2011-2016, (%);
S - sensibil, I - intermediar, R - rezistent.

Fig. 2 The susceptibility to meropenem of clinical strains of A. bau-
mannii, isolated from patients with severe burns in 2011-2016, (%);
S - sensitive, | - intermediate, R - resistant.

As for clinical strains of P aeruginosa, the analogical de-
creasing sensitivities to imipenem and meropenem were
found. After six years of the trial the susceptibility in clinical
isolates of Pseudomonas to meropenem was registered no
more than 52.86+6.82%. And the effectiveness of imipenem
was proved only against 59.35+5.92% of P aeruginosa iso-
lates. The “curves” of sensitivity rate to carbapenems among
clinical strains of P. aeruginosa seemed about its decreasing
in 2011-2016. Amount of resistant to imipenem and merope-
nem P. aeruginosa isolates had risen by the end of 2016 (Fi-
gures 3, 4).

In our research we found two clinical strains of P mirabilis
been resistant to meropenem and one of them - resistant to
imipenem (Figure 5).

We involved clinical strains of P mirabilis in further re-
search because of the fact, that this pathogen was the only
representative of Enterobacteria, which obtained resistance to
carbapenems in observed burn patients.
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Fig. 3 Sensibilitatea la imipenem a tulpinilor clinice de P. aeruginosa,
izolate de la pacienti cu arsuri grave in perioada 2011-2016 (%);
S - sensibil, I - intermediar, R - rezistent.

Fig. 3 The susceptibility to imipenem of clinical strains of P. aerugi-
nosa, isolated from patients with severe burns in 2011-2016, (%);
S - sensitive, | - intermediate, R - resistant.

Tabelul 1. Distributia organismelor producatoare de metalo-beta-
lactamaza.

3 Cantitatea de tulpini
Numgrul Cantitatea de tulpini antl a“ea ¢ tulpint
) ) total de cu fenotipul MBL* producatoare de ML,
Microrganism tulpini P codificate de VIM
izolate %, n %
A. baumannii 220 81 36,81 3 1,36
P. aeruginosa 127 43 33,86 6 4,72
P mirabilis 34 3 8,82 3 8,82
Total 381 127 79,49 12 14,9
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Fig. 4 Sensibilitatea la meropenem a tulpinilor clinice de P. aerugi-
nosa, izolate de la pacientii cu arsuri grave in 2011-2016 (%); S -
sensibil, I - intermediar, R - rezistent.

Fig. 4 The susceptibility to meropenem of clinical strains of P aeru-
ginosa, isolated from patients with severe burns in 2011-2016,(%);
S - sensitive, | - intermediate, R - resistant.

Table 1. Distribution of metallic-f-lactamase-producing orga-
nisms.

Total Quantity of strains Quantity of strains
Mi . number with MBL*-producing  with VIM-encoded
ICTOTEaNISM ot icolated  phenotype MBL-producing
strains n % n %
3
A. baumannii 220 81 36.81 1.36
6
P aeruginosa 127 43 33.86 4.72
P mirabilis 34 3 8.82 3 8.82
12
Total 381 127 79.49 14.9

Notd:*- metalo-B-lactamaza.

In cadrul studiului, a fost demonstrata rezistenta fenotipi-

Note: *- metallic-B-lactamase.

In the research there was proved phenotypic resistance to
carbapenems, related with production of metallic-B-lactamase
(MBL). By means of double disk-synergy techniques imipe-

ca la carbapeneme, legata de producerea metalo-f-lactamazei
(MBL). Prin intermediul tehnicilor de double-disk synergy,

94,12

100 %
90
80
70
60
50
40
30
20
10

94,12
g B Imipenem

B Meropenem

2,94 5,88

S | R

0,00 2,94

2011-2016 (n=34)

Fig. 5 Sensibilitatea la carbapeneme la tulpinile clinice de P. mirabilis, izolate de la pacientii cu arsuri grave in
2011-2016 (%); S - sensibil, I - intermediar, R - rezistent.

Fig. 5 The susceptibility to carbapenems in clinical strains of P. mirabilis, isolated from patients with severe
burns in 2011-2016, (%); S - sensitive, I - intermediate, R - resistant.
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Fig. 6 Screeningul productiei de metalo-f-lactamaza prin testele fenotipice cu imipenem si meropenem EDTA teste double-disk synergy (DDST):
1 - discuri cu imipenem; 2 - discuri cu meropenem; 3 - zona sinergica de inhibare, care Inconjoara discurile cu imipenem si EDTA (a, b) si cu mero-
penem si EDTA (b), indicand activitatea ML.

Fig. 6 Screening of metallic-f-lactamase production by phenotypic tests imipenem- and meropenem- EDTA double-disk synergy test (DDST):

1 - disks with imipenem; 2 - disks with meropenem; 3 - synergistic zone of inhibition surrounding imipenem and EDTA disks (a, b) and meropenem
and EDTA disks (b) indicating MBL activity.

izolatele clinice rezistente la imipenem si meropenem de A.
baumannii (n=126), P. aeruginosa (n=48), P. mirabilis (n=3)
au fost testate la producerea de MBL. Acest studiu a constatat
prevalenta fenotipului producator de MBL la izolatele clinice de
A. baumannii (36,81%), P. aeruginosa (33,86%). La izolatele ex-
puse de P. mirabilis a fost demonstrat doar in 8,82% (Tabelul 1).

Toate tulpinile clinice, dovedite fenotipic ca produca-
toare de ML, au fost testate prin PCR pentru a determina
rezistenta la carbapeneme, asociata cu VIM. A fost determina-
ta prevalenta generala a rezistentei la carbapeneme, mediate
de VIM in cazul tulpinilor de P. aeruginosa (n=6), A. bauman-
nii (n=3), P. mirabilis (n=3) (Tabelul 1). Printre agentii pato-
geni, care au provocat complicatii infectioase la pacientii cu
arsuri, a fost demonstrata asocierea rezistentei A. baumannii
(1,36%), P. aeruginosa (4,72%), P. mirabilis (8,82%) cu ge-
nele-VIM, care codifica productia de metalo-B-lactamaze din
clasa B.

Tabelul 2. Eficacitatea antimicrobiana a antibioticelor si a anti-
septicului decamethoxinum si activitatea lor combinata Impotriva
tulpinilor clinice rezistente la carbapenem ale microorganismelor
nefermentative.

A. baumannii, (n=81) P, aeruginosa, (n=43)

Antibiotic MIC (M£m, pg/ml)
Imipenem 90,74+11,65 110,69+14,62
Meropenem 105,03+14,54 90,47+10,65
DCM* 36,36+4,79 106,83+14,90
DCM+ Imipenem™*  20,90+3,64 19,24+3,22
DCM+ Meropenem** 19,16+2,42 16,48+1,90

S-a constatat ca susceptibilitatea A. baumannii la anti-
biotice a avut tendinta de scadere a MIC de meropenem de
7,07+0,87 ori, iar valorile MIC ale imipenemului au scazut de

nem- and meropenem-resistant clinical isolates of A. bau-
mannii (n=126), P. aeruginosa (n=48), P. mirabilis (n=3) were
screened for producing MBL. In our study, we found preva-
lence of MBL-producing phenotype in clinical isolates of A.
baumannii (36.81%), P. aeruginosa (33.86%). Only in 8.82%
of the exhibited isolates of P. mirabilis it was proved (Table 1).

All phenotypically proved MBL-producing clinical strains
were screened by PCR to find out the VIM-related resistance
to carbapenem antibiotics in observed pathogens. We deter-
mined the overall prevalence of VIM-mediated resistance to
carbapenems among MfL-positive isolates of P aeruginosa
(n=6), A. baumannii (n=3), P. mirabilis (n=3) (Table 1). Among
pathogens, which had caused infection complications among
burn patients the resistance of A. baumannii (1.36%), P. ae-
ruginosa (4.72%), P. mirabilis (8.82%) was proved to be re-
lated with VIM-gens, encoding the production of metallic-§3-
lactamases of B-class.

Table 2. The antimicrobial efficacy of antibiotics and decame-
thoxinum antiseptic and their combined activity against carbape-
nem resistant clinical strains of non-fermenting microorganisms.

A. baumannii, (n=81) P aeruginosa, (n=43)

Antibiotic MIC, (M+m, pg/ml)
Imipenem 90.74+11.65 110.69+14.62
Meropenem 105.03+14.54 90.47+10.65
DCM* 36.36+4.79 106.83+14.90
DCM+ imipenem™** 20.90+3.64 19.24+3.22
DCM+ meropenem** 19.16+2.42 16.48+1.90

There was found, that the susceptibility of A. baumannii
to antibiotics had the tendency of the decreasing of MIC of
meropenem in 7.07+0.87 times and MIC values of imipenem
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Fig. 7 The antimicrobial efficacy of antibiotics and decamethoxinum antiseptic and their combined activity
against carbapenem resistant isolates of P. mirabilis.

3,09+0,19 ori dupa utilizarea sub-MIC de DCM. Aceeasi efica-
citate a utilizarii combinate a sub-MIC de DCM si a carbapene-
melor a fost exprimat3, in special, in tulpinile clinice rezistente
de P. aeruginosa. Aceasta a dus la scaderea MIC a antibioticelor
imipenem si meropenem de 7,5-7,7 ori. Administrarea sub-
MIC de DCM, de asemenea, a imbunatatit semnificativ sen-
sibilitatea izolatelor de P mirabilis, producatoare de ML, la
carbapeneme (Tabelul 2; Figura 7).

Este interesant faptul disparitiei genelor VIM dupa utiliza-
rea sub-MIC de DCM 1n culturile izolatelor, care au fost, initial,
detectate prin PCR ca fiind VIM-pozitive, in comparatie cu pro-
bele de control ale acelorasi tulpini. Au fost detectate, ulterior,
genele VIM la generatia de tulpini bacteriene VIM-pozitive din
urmatoarele 24 de ore, care au suferit influenta sub-MIC de
DCM si apoi au fost recultivate.

Discutii

Semnificatia clinica a complicatiilor infectioase cauzate de
bacterii gram-negative este strans dependenta de dificultatile
de tratament, cauzate de rezistenta la antibiotice [1, 3]. A.
baumannii, P. aeruginosa, au fost considerati drept cei mai
frecventi agenti patogeni ai infectiei nosocomiale in caz de ar-
suri, fiind recunoscuti ca producitori de MBL. in diferite studii,
productia de MBL de P. aeruginosa a fost cuprinsa intre 7% si
65%. Este cunoscut faptul ca A. baumannii exprima rezistenta
mare la carbapenem [4, 5, 7, 10].

Printre agentii patogeni predominanti ai complicatiilor
infectioase la pacientii critici cu arsuri, microorganismele
gram-negative, MBL-pozitive au prezentat diferite rate de
aparitii ale rezistentei la carbapeneme, codificata de VIM. La
tulpinile clinice de P. aeruginosa, acesti determinanti molecu-
lari de rezistenta s-au depistat mai frecvent [4, 5, 9, 16].

Datele primite in studiu au aratat incidenta rezistentei la
imipenem (2,94%) si meropenem (5,88%) in cazul P mira-

decreased in 3.09+0.19 times after sub-MIC of DCM had been
used. The same efficacy of combined use of sub-MIC of DCM
and carapenems were particularly expressed in clinical strains
of resistant P. aeruginosa. This resulted in the decreasing of
MIC of imipenem and meropenem antibiotics in 7.5-7.7 times.
Administration of sub-MIC of DCM also improved significantly
the susceptibility of MBL-producing isolates of P mirabilis to
carbapenems (Table 2; Figure7).

The interesting fact of the disappearance of VIM gens after
the use of sub-MIC of DCM in cultures of those isolates, which
primarily had been detected by the PCR as VIM-positive ones
in comparison with control samples of the same strains. Fur-
ther detecting of VIM gens in the next 24-hour generation of
VIM-positive bacterial strains, which had underwent influence
of sub-MIC of DCM and then were re-cultivated.

Discussion

Clinical significance of Gram-negative bacterium infectious
complications due to these is closely dependent on difficulties
of treatment due to antibiotic resistance [1, 3]. A. baumannii,
P. aeruginosa, been supposed as the most frequent nosocomial
pathogens of burn infection, have been recognized as MfL-
producing ones. In various studies P. aeruginosa has been re-
ported to obtain MBL production ranging from 7% to 65%. A.
baumannii has been known to express high carbapenem resis-
tance too [4, 5, 7, 10].

Among prominent pathogens of infectious complications
in critically ill patients with burns, potentially MBL-positive
Gram-negative microorganisms showed different occurrenc-
es of VIM-encoded resistance to carbapenems. P. aeruginosa
clinical strains have been supposed to obtain these molecular
determinants of resistance more frequently than others [4, 5,
9, 16].

The data, received in our study, seemed the incidence of
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bilis, care coloniza plagile arse. Conform datelor cercetarilor
ulterioare, o astfel rata de productie de MBL a fost prea mare
si nu era tipica pentru reprezentantul Enterobacteria. Deter-
minarea moleculard a genelor VIM in toate izolatele clinice
de P. mirabilis rezistente la carbapenem, a ardtat schimbarea
plasmidelor VIM intre bacteriile non-fermentative si speciile
Enterobacteria. Acest fapt poate fi explicat, in primul rand,
prin presiunea selectiva a antibioticelor, utilizate pentru trata-
mentul infectiilor cauzate de aceste microorganisme [16-18].

Avand in vedere extinderea multi-antibiotico-rezistentei
la bacteriile gram-negative, s-au facut multe eforturi pentru a
reduce agentii patogeni producatori de ML si pentru a pre-
veni raspandirea lor. Unele studii au demonstrat eficacitatea
utilizarii antisepticelor impotriva microorganismelor oportu-
niste, rezistente la antibiotice. Aceste abordari au avut succes
in majoritatea cazurilor [11].

Conform datelor acestui studiu, privind utilizarea combi-
natd a antisepticelor si a carbapenemelor, a fost despistata
efectiv activitatea meropenemului fatd de A. baumannii (de
3,46%0,26 ori), P aeruginosa (de 7,58+0,77 ori). Tulpinile re-
zistente de P mirabilis au prezentat, in vitro, sensibilitate la
carbapeneme 1n 32 de cazuri dupa utilizarea DCM. Explicatia
acestui fapt poate fi strans legata de proprietatile bine cunos-
cute ale unor antiseptice, cum ar fi decamethoxinum, aetho-
nium, de a elimina plasmidele de rezistenta din bacterii, prin
scurgerea lor prin membrand, investind considerabil in opti-
mizarea eficacitatii antibioticelor contra agentilor patogeni
rezistenti [17, 18]. Inregistrat prin intermediul RT-PCR, fap-
tul ca bacteriile pierd genele VIM dupa utilizarea DCM la toate
izolatele clinice ML-rezistente, de asemenea, completeaza, in
mod substantial, dovezile stiintifice privind eficienta ridicata a
utilizarii combinate a antisepticului DCM si a carbapenemelor
in combaterea antimicrobiana a agentilor patogeni rezistenti
in complicatiile infectioase.

Concluzii

1) Bacteriile oportuniste gram-negative A. baumannii
(34,26%), P. aeruginosa (19,78%) si P. mirabilis (5,30%) ca-
uzeaza frecvent complicatii infectioase la pacienti cu arsuri
grave, cu cresterea incidentei rezistentei la imipenem si me-
ropenem. Acestea au fost predominant primite de la 441 de
pacienti in stare critica cu arsuri.

2) Expresia fenotipicd a mecanismului de rezistenta la
carbapeneme, asociat metalo--lactamazei, a fost predomi-
nant depistat 1n izolate clinice de A. baumannii (36,81%), P
aeruginosa (33,86%), comparativ cu P. mirabilis (8,82%).

3) A. baumannii (1,36%), P. aeruginosa (4,72%), P. mira-
bilis (8,82%), agenti patogeni ai complicatiilor infectioase la
pacientii cu arsuri, au devenit rezervorul diferitor gene VIM,
transmise de plasmida, codificatoare de metalo-B-lactamaze
din clasa B, care hidrolizeaza imipenemul si meropenemul.

4) Combinatia sub-MIC de antiseptic decamethoxinum cu
imipenem si meropenem demonstreaza, in mod semnificativ,
eficacitatea, in vitro, fata de A. baumannii, P. aeruginosa, P. mi-
rabilis rezistente la carbapenem, care poate aparea ca rezultat
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the resistance to imipenem (2.94%), meropenem (5.88%)
among P. mirabilis, colonizing burn wounds. According to the
data of late researches, such rate of ML production was too
high and not typical to Enterobacteria representative. The mo-
lecular determination of VIM-gens in all carbapenem-resistant
clinical isolates of P mirabilis may seem the exchange of VIM
plasmids between non-fermentation bacteria and Enterobac-
teria species. However, it can be explained first of all, by the
selective pressure of antibiotics, used for the treatment of in-
fections caused by these microorganisms [16-18].

Under the expansion of multi-antibiotic-resistance among
Gram-negative bacteria, many efforts have been made to re-
duce ML-producing pathogens and prevent their spread.
Some trials proved the efficacy of antiseptics use against an-
tibiotic resistant opportunistic microorganisms. These ap-
proaches were success in the majority of cases [11].

As follows, in the result of our research of combined use
of antiseptics and carbapenem antibiotics the effective reveal
of the activity of meropenem was found against A. baumannii
(in 3.46£0.26 times), P aeruginosa (in 7.58+0.77 times). But
resistant strains of P. mirabilis were found in vitro to reveal
their susceptibility in 32 times to carbapenems after the DCM
had been used. The explanation of this fact may be closely re-
lated to well-known properties of some antiseptics like deca-
methoxinum, aethonium to eliminate plasmids of resistance
from bacteria by the way of their leakage though the auto-
membrane seriously invest into the optimization of antibiot-
ics efficacy among resistant pathogens [17, 18]. Registered by
means of RT-PCR the fact of the loss of VIM gens by bacteria af-
ter the DCM had been used in all studied MBL-resistant clinical
isolates, also substantially complements scientific evidence
of high effectiveness of combined use of antiseptic DCM and
carbapenems on the way of antimicrobial combating resistant
pathogens of infectious complications.

Conclusions

1) Gram-negative opportunistic bacteria A. baumannii
(34.26%), P. aeruginosa (19.78%) and P. mirabilis (5.30%),
frequently cause infection complications originating in pa-
tients with severe burns, with increasing incidence of resis-
tance to imipenem and meropenem. They were predominant-
ly received from 441 critically ill patients with burns.

2) The phenotypic expression of metallic-B-lactamases-
related mechanism of resistance to carbapenems is predomi-
nantly conferred in clinical isolates of A. baumannii (36.81%),
P, aeruginosa (33.86%) than in P. mirabilis (8.82%) ones.

3) A. baumannii (1.36%), P. aeruginosa (4.72%), P. mirabilis
(8.82%) pathogens of infection complications among burn pa-
tients has become the reservoir of diverse plasmid-borne VIM
genes, coding for metallic-f-lactamases of B-class that hydro-
lyse imipenem and meropenem.

4) The combination of sub-MIC of antiseptic decamethoxi-
num with imipenem and meropenem significantly reveal in
vitro their effectiveness against carbapenem resistant A. bau-
mannii, P aeruginosa, P. mirabilis, that may occur as a result



al pierderii, de catre bacterii, a genelor VIM dupa utilizarea de
decamethoxinum.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu sunt descrise particularitatile angrendrii inflamatiei
sistemice in patogenia cataractei legate de varsta.

Ipoteza de cercetare

Evaluarea intensitatii inflamatiei sistemice la pacientii
cu cataractd legatd de varsta prin abordarea strategiei mul-
ti-marker, ce poate evidentia modificarile biomarkerilor
iminenti Tn contiguitate interdependenta cu mecansimele
apreciate ale cataractei legate de varstd, imprimis activarea
stresului oxidativ.

Noutatea adusa literaturii stiintifice din domeniu

In premieri s-a estimat in maniera complexi (i.e. aplica-
rea panoului multi-marker din 18 parametri) inflamatia sis-
temica la pacientii cu cataracta legata de varsta, constatand
fenomenul de potentare a acesteia In baza elevarii semnifica-
tive a biomarkerilor pro-inflamatori si a declinului autentic al
biomarkerilor anti-inflamatori principali.

Rezumat

Introducere. Patogenia cataractei legate de varsta ramane
o fatetd cu multe necunoscute a oftalmologiei. In baza aspec-
telor cunoscute, ce releva aportul concludent al stresului oxi-
dativ si procesului de glicare a proteinelor, se poate prezuma
rolul inflamatiei sistematice, intrucat mediatorii acesteia sunt
recunoscuti drept factori trigger ai formarii radicalilor liber de
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What is not known yet, about the topic

Nowadays, there are not emphasized traits of systemic in-
flammation role in the pathogenesis of age-related cataract.

Research hypothesis

Systemic inflammation intensity evaluation in patients
with age-related cataract by tackle multi-marker strategy,
which can underline imminent biomarker changes in inter-
dependent contiguity with main mechanisms of age-related
cataract, firstly, oxidative stress activation.

Article’s added novelty on this scientific topic

For the first time it has been estimated in a complex man-
ner (i.e. multi-marker panel of 18 indices application) sys-
tematic inflammation in patients with age-related cataract,
establishing phenomenon of its augmentation based on sig-
nificant elevation of pro-inflammatory biomarkers and au-
thentic decline of main anti-inflammatory biomarkers.

Abstract

Introduction. The age-related cataract pathogenesis re-
mains an undeciphered facet of ophthalmology. In concern
to known aspects revealing notable contribution of oxidative
stress and protein glycation process can be presumed the role
of systemic inflammation, because its mediators are recog-
nized as trigger factors of free oxygen radicals formation as



oxigen si expresiei receptorilor celulari, prin care actioneaza
produsele glicarii finale.

Material si metode. Studiul prospectiv, comparativ, efec-
tuat pe un lot de 112 de pacienti cu cataracta (62 de barbati si
50 de femei), dintre care 43 de cazuri de cataracta nucleara, 37
de cazuri - de cataracta corticald si 32 de cazuri - de cataracta
subcapsulara. Utilizand metoda ELISA, s-au determinat valori-
le sangvine ale 18 markeri pro- si anti-inflamatori inainte de
interventia microchirurgicala. Statistica: t - Student impar.

Rezultate. S-a constatat ca la pacientii cu cataracta legata
de varsta, inflamatia sistemica este notabil activatd, fapt de-
monstrat prin elevarea semnificativa a nivelurilor circulante
ale 9 biomarkeri pro-inflamatorii (hsCRP, TNF-alpha, IL-6,
IL-8, IL-18, SDF-1, sCD-40, galectina-3 si rezistina). Totodat3,
continutul sanguin al biomarkerilor inerenti sistemului anti-
inflamator (IL-4, IL-10, IL-33, heregulina-1 beta si fetuina-A)
este veritabil depreciat.

Concluzii. Aplicarea panoului multi-marker (18 biomar-
keri pro- si anti-inflamatori) la pacientii cu cataracta legata
de varsta, evidentiaza inflamatia sistemicd, care poate fi un
mecanism de angrenare a stresului oxidativ si procesului de
glicare a proteinelor cristalinului intr-o interfata patogeneti-
ca comund. Modificarile cantitative sanguine mai importante
ale biomarkerilor inflamatiei care asociaza evolutia cataractei
legate de varsta si pot pretinde la valori predictive iminente
sunt elevarea semnificativa a IL-6, TNF-alpha, SDF 1 si rezis-
tinei pe o parte, iar pe de alta parte, declinul veritabil al IL-4,
IL-15, fetuinei-A si heregulinei-1beta.

Cuvinte cheie: cataractd legata de varst3, inflamatie siste-
mica, strategia multi-marker.

Introducere

In pofida realizirii unui numir mare de cercetiri in dome-
niu, patogenia cataractei legate de varstd ramane o problema
nesolutionata si, respectiv, o preocupare constanta a oftalmo-
logiei.

Printre cele mai plauzibile mecanisme fiziopatologice de
inducere a opacitatii cristalinului (patternul iminent al cata-
ractei legate de varstd), se anuntd activarea exagerata a stre-
sului oxidativ, datorita formarii excesive a radicalilor liberi de
oxigen, predilect In impactul razelor solare, precum si al me-
diatorilor endogeni proprii diferitor maladii somatice [1, 2].

In acest sens, este importantd contiguitatea dintre stresul
oxidativ si inflamatia sistemica care, conform conceptului mo-
dern, se impune prin relatii interdependente. Oportunitatea
acesteia consta in cresterea expresiei citokinelor pro-inflama-
toare in stresul oxidativ care, prin maniera endocring, vor con-
tribui la diseminarea inflamatiei, aceasta din urma fiind defi-
nita ca inflamatie sistemica (IS) non-specifica sau subclinica.

Identificarea IS in contextul diferentierii ei de inflamatia
indusa de flogogeni (patterne moleculare ale leziunii tisulare
sau ale factorilor xenobiotici), are la baza valoarea plasmatica
a proteinei C reactive: valoarea acesteia mai mica de 10 mg/1
indica la IS.

Pe de alta parte, mediatorii inflamatiei sistemice sunt
considerti drept factori independenti privind stimularea sin-
tezei speciilor reactive de oxigen si azot.

Evaluarea inflamatiei sistemice la pacientii cu cataractd legatd de varstd

well as cell receptor expression mediating and glycation prod-
ucts action.

Material and methods. This prospective comparative
study has been realized in 112 patients (62 men and 50 wom-
en) with age-related cataract (43 cases of nuclear cataracts,
37 cases of cortical cataracts and 32 cases of subcapsular
cataract). Using ELISA method were determined 18 pro- and
anti-inflammatory markers before microsurgical intervention.
Applied statistical test: unpaired t-Student.

Results. It has been established a notable activation of
systemic inflammation in patients with age-related cataract,
demonstrated by significant elevation of circulatory levels of
9 pro-inflammatory biomarkers (hsCRP, TNF-alpha, IL-6, IL-
8, IL-18, SDF-1, sCD-40, galectin-3 and resistin). Likewise, the
blood content of biomarkers inherent to anti-inflammatory
systems (IL-4, IL-10, IL-33, heregulin-1 beta and fetuin-A) was
veritably decreased.

Conclusions. The application of the multi-marker panel
(18 pro-and anti-inflammatory biomarkers) in patients with
age-related cataracts highlights the increase in systemic in-
flammation, which can be a mechanism of engaging oxidative
stress and the glycation process of the lens proteins in a com-
mon pathogenetic interface. Major blood quantitative changes
of inflammation biomarkers that associate age-related cata-
ract evolution and claim to imminent predictive values are
significant elevation of IL-6, TNF-alpha, SDF-1 and resistin on
the one hand, and on the other - the true decline of IL-4, IL-15,
fetuin-A and heregulin-1beta.

Key words: age-related cataract, multi-marker strategy.

Introduction

Despite a large number of investigations in the field, patho-
genesis of age-related cataract still remains an unresolved
problem and a consistent approach to ophthalmology.

Among the most plausible pathophysiologic mechanisms
for inducing opacity of the lens (an imminent sigh of age-
related cataract) represents excessive activation of oxidative
stress, due to the excessive formation of free oxygen radicals,
as an impact of solar rays, as well as endogenous mediators of
various somatic diseases [1, 2].

At this point, is important the contiguity between oxida-
tive stress and systemic inflammation which according to the
modern concept is imposed by interdependent relationships.
Its opportunity is to increase the expression of pro-inflamma-
tory cytokines in oxidative stress, which by endocrine mode
will contribute to dissemination or inflammation, which is de-
fined as systemic inflammation (SI) non-specific or subclinical
inflammation.

The identification of SI in the context of its differentiation
from induced inflammation (molecular pathology of tissue le-
sion or xenobiotic factors) is based on the plasma C protein
reactive level: its value less than 10 mg/l indicates the SI.

On the other hand, systemic inflammation mediators are
estimated to be independent factors in stimulating the syn-
thesis of reactive oxygen and nitrogen species. Increased SI
occurs in various diseases such as cardiovascular and endo-



Evaluation of the systemic inflammation in patients with age-related cataract

Accentuarea IS are loc 1n diferite maladii, imprimis
afectiunile cardiovasculare si endocrine. Evolutia aterosclero-
zei, remodelarea vasculara si a miocardului, este in asociere
stransa cu cresterea nivelurilor circulante ale citokinelor pro-
inflamatoare.

Rolul inflamatiei sistemice in declansarea si exacerbarea
cataractei legate de varsta este tratat sobru si are un suport
insuficient de dovezi. Totusi, in literatura de specialitate sunt
decelate anumite repere care pot aduce la apel implicarea IS
in patogenia cataractei mentionate. Astfel, Dudec E. si colab.
(2001), coroboreaza ipoteza, ca peroxidul de hidrogen, unul
din radicalii liberi de oxigen, creste expresia factorului nuclear
kappa B in celulele epiteliale ale cristalinului [3].

Factorul nuclear kappa B reprezinta o citokina citozo-
lica care, prin activarea receptorilor specifici nucleari, condu-
ce la expresia a circa 150 de citokine, dintre care fac parte cito-
kinele pro-inflamatoare, moleculele de adeziune intercelulare,
factorii mitogeni si de crestere etc.

Peroxidul de hidrogen deriva din anionul superoxid sub
actiunea superoxid-dismutazei, fiind, ulterior, metabolizat de
citre catalazi. in mod evident, incompetenta sistemului an-
tioxidant (i.e. reducerea expresiei si/sau activitatii catalazei)
conduce la acumularea de peroxid de hidrogen. Prin urmare,
activarea stresului oxidativ este o preconditionare de majora-
re a expresiei citokinelor pro-inflamatoare.

De fapt, rezultatele lui Dudec E. si colab. (2001), confirma
evidentele cercetdtorilor japonezi, relatate anterior, conform
carora celulele epiteliale ale cristalinului se impun in cataracta
prin formarea notabila a interleukinelor (IL), in special IL-1 si
IL-6, precum si a factorului de crestere al fibroblastelor [3, 4].

De remarcat ca expresia factorului de crestere al fibroblas-
telor este stimulatd atat de speciile reactive de oxigen (inclusiv,
peroxidul de hidrogen), cat si de citokinele pro-inflamatoare.
Activarea fibroblastelor si sinteza de colagen sub actiunea IS
poate fi o fateta importanta a fiziopatologiei cataractei legate
de varstd, iar monitorizarea mediatorilor pro-inflamatori ar
avea o valoare predictiva concludenta asupra riscului de afec-
tare a cristalinului.

Date mai recente, obtinute in studiul lui Klein B. si colab.
(2006), indica asupra asociatiei nivelului circulant al IL-6, mo-
leculei de adeziune intercelulara 1 si predictorii disfunctiei
endoteliale (e.g. grosimea complexului intima-medie a arterei
carotide si indicii elasticitatii arterelor periferice) si cataracta
legatd de varsta in cele 3 forme ale ei: subcapsularg, corticala
si, In deosebi, nucleara [5].

Disfunctia endoteliala si IS angreneaza o interfata comuna,
impus3, de asemenea, prin relatii reciproce. Beneficiile terape-
utice, proiectate asupra endoteliului vascular, sunt acompani-
ate si de reviriment al raspunsului inflamator.

Privind fiziopatologia cataractei legate de varsta, sunt la
aceasta conotatie conceptual insemnate datele lui Borkar D.
si colab. (2015), care trec in evidenta beneficiul statinelor ad-
ministrate la pacientii cu uveita asupra evolutiei cataractei [6].

Totodatd, este de mentionat cd, cataracta reprezintd una
dintre cele mai frecvente complicatii ale uveitei. Rata acesteia
poate atinge cote de panala 78% [7].

Efectele pleiotrope ale statinelor consemneaza, in primul
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crine disorders. Evolution of atherosclerosis, vascular and
myocardium remodeling are closely associated with increased
circulating levels of pro-inflammatory cytokines. The role of
systemic inflammation in triggering and exacerbating age-re-
lated cataracts is soberly treated and has insufficient evidence
of support.

However, in the literature there are some benchmarks that
may appeal to SI involvement in the cataract pathogenesis.

Thus, Dudec E. et al. (2001) corroborates the hypothesis
that hydrogen peroxide, one of the oxygen free radicals, in-
creases the expression of the nuclear factor kappa B in the
epithelial cells of the lens [3].

The nuclear factor-kappa B is a cytosolic cytokine which,
by activating specific nuclear receptors, leads to the expres-
sion of about 150 cytokines, including pro-inflammatory cyto-
kines, intercellular adhesion molecules, mitogenic and growth
factors etc.

Hydrogen peroxide is derived from superoxide anion by
the action of superoxide-dismutase, and is subsequently me-
tabolized by catalase. Obviously, the incompetence of the anti-
oxidant system (i.e., the reduction of catalase expression and/
or activity) leads to the accumulation of hydrogen peroxide.

Therefore, activating oxidative stress is a precondition for
increasing the expression of pro-inflammatory cytokines.

In fact, the results of Dudec E. confirms previously reported
Japanese researchers that epithelial cells of the lens become
cataract by notable formation of interleukins (IL), especially
IL-1 and IL-6, as well as fibroblast growth factor [4].

Remarkably, expression of fibroblast growth factor is
stimulated by both reactive oxygen species (including hydro-
gen peroxide) and pro-inflammatory cytokines. Activation of
fibroblasts and collagen synthesis under SI may be an impor-
tant facet of age-related cataract pathophysiology, and moni-
toring of pro-inflammatory mediators would have a predictive
value on the risk of damage to the lens.

More recent data obtained in the study of Klein B. et al
(2006) indicates IL-6 circulating circulatory association, inter-
cellular adhesion molecule 1 and endothelial dysfunction pre-
dictors (e.g. carotid artery intima-media thickness and periph-
eral arterial elasticity index) and age-related cataracts in the
three forms: subcapsular, cortical and especially nuclear [5].

Endothelial dysfunction and SI have a common interface
that is also imposed by mutual relationships. The therapeutic
benefits projected on vascular endothelium are accompanied
by a reversal of the inflammatory response.

Regarding age-related pathophysiology of cataract, there
is a significant conceptual connotation of Borkar D. (2015)
showing the benefit of statins administered to uveitis patients
on cataract progression [6].

It is also worth mentioning that cataract is one of the most
common complications of uveitis. Its rate can reach up to 78%
[7].

The pleiotropic effects of statins primarily indicate the
anti-inflammatory effect of improving vascular endothelial
function.

Moreover, the Australian Blue Mountains Eye Study (BMES)
has demonstrated that statin administration can reduce the



rand, efectul anti-inflamator si ameliorarea functionalitatii en-
doteliului vascular.

Mai mult decat atat, trialul Australian BMES (Blue Moun-
tains Eye Study) a demonstrat, cd administrarea statinelor
poate reduce cu pand la 50% riscul dezvoltarii cataractei lega-
te de varstd, preponderent, a formelor nucleare si corticale, pe
o perioada de 10 ani [8].

Fong D. si Poon K. au suplinit apanajul conceptual al trialu-
lui BMES si au relatat o optiune insemnata privind durata de
administrare a statinelor si riscul cataractei la persoanele cu
varsta de 50-64 de ani, consemnata din analiza bazei de date
Kaiser Permanente din SUA: reducerea semnificativa a riscului
cataractei se atesta atunci, ciAnd durata de utilizare a statinelor
este mai mare de 5 ani [9].

Asadar, cele mentionate ut supra consolideaza opinia pri-
vind implicarea IS in patogenia cataractei legate de varsta,
fapt ce subliniaza necesitatea estimarii complexe a acesteia la
pacientii cu cataracta sau riscul dezvoltarii ei.

Estimarea complexa a IS consemneaza aplicarea strategi-
ei multi-marker sau panoului multi-marker, care include de-
terminarea sanguina a principalilor biomarkeri ai sistemelor
pro- si anti-inflamator. Iin acesti ordine de idei, scopul studiu-
lui a fost evaluarea inflamatiei sistemice la pacientii cu cata-
racta legatd de varsta prin aplicarea panoului multi-marker.

Material si metode

Cercetarea a fost efectuata pe un lot de 112 (62 de barbati
si 50 de femei) pacienti cu cataracta (43 de cazuri de cataracta
nucleara, 37 de cazuri de cataracta corticala si 32 de cazuri
de cataracta subcapsulara). Varsta medie a pacientilor cu ca-
taracta legate de varsta a fost 58,4+4,2 ani.

In sangele preluat inainte de interventia microchirurgicali a
cataractei legate de varstd, s-a determinat concentratia biomar-
kerilor inflamatiei sistemice (pro- si anti-inflamatori) prin apli-
carea metodei ELISA (Enzyme-Linked Immunosorbent Assay).

Biomarkerii pro-inflamatori: proteina C reactiva inalt sen-
sitiva (hsCRP), factorul de necroza a tumorii (TNF-alpha), IL-
1beta, IL-6, IL-8, IL-18, peptidul de chemoatractie a monoci-
telor (MCP-1), factorul derivat de stroma (SDF-1), galectina-3,
moleculele solubile de adeziune sCD-40 si rezistina.

Biomarkerii anti-inflamatori: inhibitorul IL-1 (IL-1ra),
IL-4, IL-10, IL-33, heregulina-1beta, fetuina-A si factorul de
transformare a cresterii (TGF-1beta).

Rezultatele obtinute au fost comparate cu biomarkerii
determinati la 28 de persoane aparent sandtoase (lotul de
referinta), cu varsta medie de 57,6+7,4 ani.

Analiza statistica a inclus evaluarea mediei (M) si a erorii
standard (m) a parametrilor din fiecare lot. Test statistic apli-
cat: t-Student impar. Diferenta a fost considerata statistic sem-
nificativa atunci cand p<0,05.

Rezultate

Nivelurile circulante ale biomarkerilor pro-inflamatori
in lotul pacientilor cu cataractd legata de varsta si lotul de
referinta sunt prezentate in Tabelul 1.

Rezultatele obtinute indica un raspuns inflamator accentu-
at la pacientii cu cataracta legata de varsta, data fiind elevarea
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risk of age-related cataracts, predominantly nuclear and corti-
cal, by up to 50% over a 10-year period [8].

Fong D. and Poon K. provided the conceptual feature of the
BMES trial and reported a significant opt-in on statin adminis-
tration time and cataract risk in individuals aged 50-64 years
from the analysis of the Kaiser Permanente database in the
USA: the significant reduction in cataract risk is attained when
the statin use period is over 5 years [9].

Therefore, these considerations over-consolidate the view
of IS involvement in age-related cataracts pathogenesis, which
underlines the need for its complex estimation in patients
with cataract or the risk of developing it.

The complex IS estimation means the application of the
multi-marker strategy or the multi-marker panel, which in-
cludes blood determination of the main biomarkers of pro-
and anti-inflammatory systems. The purpose of the study was
the evaluation of systemic inflammation in patients with age-
related cataracts by applying the multi-marker panel.

Material and methods

The research was performed on a group of 112 (62 men
and 50 women) of cataract patients (43 cases of nuclear cata-
racts, 37 cases of cortical cataracts and 32 cases of subcapsu-
lar cataract). The mean age of patients with age-related cata-
racts was 58.4+4.2 years.

In the blood taken up prior to microsurgical age-related
cataract surgery, the concentration of biomarkers of systemic
inflammation (pro- and anti-inflammatory) was determined
by applying the Enzyme-Linked Immunosorbent Assay (ELI-
SA) method.

Serum levels of pro-inflammatory biomarkers (high sensi-
tivity reactive C protein (hsCRP), tumor necrosis factor (TNF-
alpha), IL-1beta, IL-6, IL-8, IL-18, monocyte chemoattractant
peptide), Stromal derived factor (SDF-1), galectin-3, soluble
adhesion molecules sCD-40 and resistin) and anti-inflamma-
tory biomarkers (IL-1, IL-1ra, IL-4, IL-10, IL-33, heregulin-
1beta, fetuin-A and growth-factor transformation factor, TGF-
1beta inhibitors) have been determined.

The results obtained were compared to biomarkers deter-
mined in 28 apparently healthy (baseline) subjects with an
average age of 57.6+7.4 years.

The statistical analysis included the assessment of the
mean and the standard error of the parameters in each batch.
Applied statistical test: unpaired t-Student. The difference was
considered statistically significant when p<0.05.

Results

The circulating levels of pro-inflammatory biomarkers in
the group of age-related cataract patients and baseline are
shown in Table 1.

The results indicate an increased inflammatory response
in patients with age-related cataracts, given the significant in-
crease in blood levels of most pro-inflammatory biomarkers
compared to baseline.

Regarding the significance of hsCRP at the marker values
in relation to cardiovascular risk it is worth mentioning that



Evaluation of the systemic inflammation in patients with age-related cataract

MJHS 13(3)/2017

Tabelul 1. Continutul sanguin al biomarkerilor pro-inflamatori in loturi.
Table 1. Blood level of proinflammatory markers in study groups.

Lotul de referinta

Lotul cu cataractd legata de varsta

Biomarker Reference group Age-related cataracte group

hsCRP, mg/1 0,85+1,12 2,44+1,75 <0,01
TNF-alpha, pg/ml 6,13+0,54 8,31+0,66 <0,05
[L-1beta, pg/ml 4,08+0,38 4,19+0,32 ns
IL-6, pg/ml 5,24+0,43 7,46%0,26 <0,05
IL-8, pg/ml 4,65+0,38 6,15+0,25 <0,05
IL-18, pg/ml 2,68+0,2 3,56+0,15 <0,05
MCP-1, pg/ml 357,3+31 404,8+22 ns
SDF-1, pg/ml 155,6+13,9 224,6+17,3 <0,01
sCD-40, pg/ml 328,7+30,4 396,6+21,2 <0,05
Galectin-3, ng/ml 5,88+0,53 8,72+0,36 <0,01
Resistin, ng/ml 1,98+0,16 2,68+0,14 <0,05

Notd: Datele sunt prezentate drept medie si eroare standard. Test statistic aplicat: t-Student impar.
Note: Data are presented as mean and standard error. Applied statistical test: unpaired t-Student.

semnificativa a valorilor sanguine a majoritatii biomarkerilor
pro-inflamatori, comparativ cu indicii de referinta.

Privind semnificatia hsCRP la noima valorilor markerului,
in corespundere cu riscul cardiovascular, este de mentionat ca
la pacientii cu cataracta legata de varst3, aceasta se include in
marja 1-3 mg/l, In timp ce In lotul de referinta <1,0 mg/I1.

Citokinele principale, care stimuleaza sinteza proteinei
C reactive, TNF-alpha, IL-1 si IL-6, au fost decelate majorate
in sange, incrementul fiind semnificativ pentru TNF-alpha
(35,6%) si IL-6 (42,4%).

Interleukinele 8 si 18 au avut un spor, practic, identic:
32,3% si, respectiv, 32,8%.

Elevarea MCP-1 a constituit doar 13,3%, dar decalajul
depaseste marja erorii admisibile.

Este remarcabilda majorarea cu 44,3% a peptidului de
chemoatrtactie a monocitelor.

Nivelul receptorului solubil al CD-40 la pacientii cu catarac-
ta legatd de varstd a fost cu 20,7% peste markerul de referinta.

Cel mai concludent spor a fost caracteristic pentru factorul
derivat de stroma. Nivelul circulant al SDF-1 se estimeaza cu
48,3% mai mare, comparativ cu markerul de referinta.

in patients with age-related cataracts this is included in the
margin of 1-3 mg/l, while in the reference group <1.0 mg/1.

The primary cytokines that stimulate the synthesis of re-
active C-protein, TNF-alpha, IL-1 and IL-6 were found to be
elevated in the blood, the increment being significant for TNF-
alpha (35.6%) and IL-6.

Interleukins 8 and 18 had a virtually identical increase:
32.3% and 32.8%, respectively.

MCP-1 elevation was only 13.3%, but the gap exceeded the
tolerable error margin.

It is remarkable to increase the monocyte chemoattraction
peptide by 44.3%.

The soluble CD-40 receptor level in patients with age-relat-
ed cataracts is 20.7% above baseline.

The most conclusive increase is characteristic of tree-de-
rived factor. The circulating level of SDF-1 is estimated to be
48.3% higher compared to the reference marker.

Pro-inflammatory adipokine, resistin, is also significantly
elevated in patients with age-related cataracts, which exceeds
the reference index by 35.4%.

In order to estimate the feasibility of the anti-inflammato-

Tabelul 2. Continutul sanguin al biomarkerilor anti-inflamatori in loturi.
Table 2. Blood level of proinflammatory markers in study groups.

Lotul de referinta

Lotul cu cataracta legata de varsta

Biomarker Reference group Age-related cataract group p
IL-1ra, pg/ml 5,49+0,41 5,37+0,27 ns
IL-4, pg/ml 6,41+0,48 5,17+0,28 <0,05
IL-10, pg/ml 6,74+0,52 5,25+0,26 <0,05
IL-33, pg/ml 4,71+0,34 3,87+0,23 <0,05
Hereguline-1beta, pg/ml 5,66+0,35 4,81+0,24 <0,01
Fetuine-A, pg/ml 559,6+44,2 475,3+26,8 <0,01
TGF-1beta, pg/ml 161,5+15,7 176,3+11,9 ns

Notd: Datele sunt prezentate drept medie si eroare standard. Test statistic aplicat: t-Student impar.
Note: Data are presented as mean and standard error. Applied statistical test: unpaired t-Student.



Adipokina pro-inflamatoare, rezistina, de asemenea, a fost
semnificativ crescutd la pacientii cu cataracta legata de varsta,
aceasta depasind indicele de referinta cu 35,4%.

Pentru a estima fezabilitatea sistemului anti-inflamator, au
fost determinate valorile sanguine ale biomarkerilor iminenti
principali (Tabelul 2).

Evaluarea fezabilitatii sistemului anti-inflamator prin in-
termediul panoului multi-marker demonstreaza incompetenta
acestuia, un fenomen, de altfel, concordant cu caracterul mo-
dificarii biomarkerilor pro-inflamatori.

Astfel, inhibitorul interleukinei 1, IL-1ra, practic, nu difera
de nivelul de referintd, un pattern similar raportului dintre IL-
1beta si markerul de referinta.

Markerii anti-inflamatori principali, IL-4 si IL-10, care gu-
verneaza expresia TNF-alpha si a proteinei C reactive sunt in
declin semnificativ fata de nivelul de referinta cu 19,3% si, re-
spectiv, 22,1%.

Concentratia sanguinad a IL-33 se estimeaza redusa semni-
ficativ cu 17,8%, iar factorul de transformare a cresterii, dim-
potriva, este majorat cu 9,2%, desi statistic nesemnificativ.

Nivelul circulant al heregulinei-lbeta si fetuinei-A se
anunta subiacent valorii de referintd, decrementul pentru am-
bii biomarkeri constituind, in medie 15%.

Discutii

Rezultatele obtinute in cadrul aplicarii strategiei multi-mar-
ker configureaza un fenomen pertinent, ce releva ca evolutia
cataractei legate de varsta este asociata cu inflamatia sistemica.

in primul rand, este autentic riscul cardiovascular al
pacientilor cu cataracta legata de varstd, data fiind valoarea
sanguina a hsCRP peste 2,4 mg/l, in corespundere cu con-
sensul Asociatiei Americane a Inimii, recunoscut, ulterior, si
de Societatea Europeana de Cardiologie [10]. Prin urmare, la
pacientii cu cataracta legata de varsta, se poate evidentia pat-
ternul aterogen de remodelare al arterelor, sustinut, pe o par-
te, de IS, iar pe de alta parte, fiind per se o sursa de eliberare a
citokinelor pro-inflamatoare.

in acest context, este remarcabili elevarea IL-6 si TNF-alp-
ha, care sunt factori iminenti de stimulare a sintezei proteinei
C reactive. Mai mult decat atat, aceste trei citokine sunt opor-
tune in vederea diseminarii pe cale endocrina a inflamatiei,
indiferent care segment arterial a declansat raspunsul infla-
mator. Totodata, IL-6 si, In deosebi, TNF-alpha, asista un set de
modificari tisulare: stimuleaza expresia moleculelor de adezi-
une intercelulara si a metaloproteinazelor matricei extracelu-
lare, activeaza fibroblastele si potenteaza formarea speciilor
reactive de oxigen. Sub acest aspect, este inteligibilda majora-
rea MCP-1 si sCD-40, care rezulta in activarea procesului de
recrutare a monocitelor si, respectiv, a neutrofilelor.

in plus, IL-6 si TNF-alpha activeazi procesul de glicare
neenzimatica a proteinelor si stimuleaza expresia receptori-
lor RAGE, prin intermediul carora produsele intermediare si
finale ale glicarii interfera cu proteinele si alte structuri in-
tra- si extracelulare. in acest context, sunt importante datele
lui Gul A. (2009), care demonstreaza implicarea produselor
glicarii finale in evolutia cataractei legate de varsta nu numai
la pacientii cu diabet, dar si la indivizii nediabetici, intrucat ni-
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ry system, the blood values of the major imminent biomarkers
were determined (Table 2).

Evaluation of the feasibility of the anti-inflammatory sys-
tem through the multi-marker panel demonstrates its incom-
petence, a phenomenon, in fact, consistent with the character
of the pro-inflammatory biomarker change.

Thus, the interleukin 1, IL-1ra inhibitor practically does
not differ from the reference level, a pattern similar to that of
IL-1beta and the reference marker.

The primary anti-inflammatory markers, IL-4 and IL-10,
which govern the expression of TNF-alpha and reactive C-pro-
tein, are significantly lower than the baseline by 19.3% and
22.1%, respectively.

Serum Plasma level Blood concentration of IL-33 is esti-
mated to be significantly reduced by 17.8% and the growth
transformation factor, on the contrary, is increased by 9.2%,
although statistically insignificant.

The circulating level of heregulin-1beta and fetuin-A is re-
ported below the baseline, with both biomarkers decreasing
on average by about 15%.

Discussion

The entity of the results obtained in the application of the
multi-marker strategy configures a pertinent phenomenon
that reveals that the age-related cataract evolution is associ-
ated with an increase of systemic inflammation.

First of all, the cardiovascular risk of cataract patients is
true, given the blood value of hsCRP above 2.4 mg/], consistent
with the consensus of the American Heart Association, which
is also recognized by the European Society of Cardiology [10].

Therefore, in patients with cataract, the atherogenic re-
modeling of the arteries, sustained on one side of the IS, can
be highlighted and, on the other hand, being per se a source of
pro-inflammatory cytokines.

In this context, it is remarkable increased serum level of
IL-6 and TNF-alpha, which are imminent factors to stimulate
the synthesis of reactive C protein. Moreover, these 3 cytokines
are appropriate for endocrine dissemination of inflammation,
no matter which arterial segment has triggered the inflamma-
tory response. At the same time, IL-6 and, in particular, TNF-
alpha assists a set of tissue changes: stimulates the expression
of intercellular adhesion molecules and extracellular matrix
metalloproteinases, activates fibroblasts and potentiates the
formation of reactive oxygen species. In this respect, it is un-
derstandable to increase MCP-1 and sCD-40, resulting in the
activation of the monocyte and neutrophil recruitment process.

In addition, IL-6 and TNF-alpha activates the non-enzy-
matic glycation process of proteins and stimulates the ex-
pression of RAGE receptors through which intermediate and
final glycation products interfere with proteins and other in-
tra- and extracellular structures. In this context, the data of
Gul A. (2009) demonstrating the implication of final glycation
products in age-related cataract evolution not only in patients
with diabetes but also in non-diabetic individuals as their cir-
culating levels (e.g., fructosamine and hemoglobin) are signifi-
cantly increased [11].

It is corroborated the view that the gluing of the lens’s pro-
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velul lor (e.g. fructozaminei si hemoglobinei glicate) circulant
este semnificativ majorat [11].

Este coroborata opinia, potrivit careia glicarea proteinelor
cristalinului poate rezulta in dezorganizarea matricei proteice
rafinate iminente si opacifierea lui.

Datele recent relatate de Momen L. si colab. (2014), aduc
la apel sinergismul dintre stresul oxidativ si glicarea protei-
nelor cristalinului in fiziopatologia cataractei diabetice si celei
legate de varstd, care are la baza reducerea potentialului anti-
oxidant [12].

Asadar, citokinele pro-inflamatoare pot fi acceptate drept
o interfatda comuna de activare a stresului oxidativ si formarii
legaturii covalente neenzimatice a glucozei cu proteinele cris-
talinului In detrimentul mentinerii transparentei acestuia. Ar-
gumentarea inflamatiei sistemice este dovedita la pacientii cu
diabet zaharat si coreleaza cu intensitatea procesului de glica-
re a proteinelor extra- si intra-celulare, ultimul fiind inerent si
statusului non-diabetic, in prezenta radicalilor liberi de oxigen
si mediatorilor inflamatiei.

Citokinele pro-inflamatoare reduc expresia carnozinei,
dipeptidul natural care inhiba prooxidarea si glicarea prote-
inelor. Inhibitia factorului nuclear kappa B reduce, prin acest
mecanism, intensitatea procesului de glicare.

Procesul de glicare al proteinelor, in special la pacientii cu
status diabetic, este asociat cu eliberarea excesiva a adipoki-
nelor.

in studiul nostru, la pacientii cu cataracta legata de varsta,
fara diabet, s-a decelat majorarea rezistinei, adipokina cu efect
de stimulare a raspunsului inflamator si de inducere a insulin-
rezistentei. Se considera ca eliberarea rezistinei este potentata
de citokinele proinflamatoare, iar rezistina, la randul ei, stimu-
leaza expresia acestora, in primul rand, a TNF-alpha.

Corelarea rezistinei cu cataracta legata de varsta este iden-
tificata atat la pacientii cu diabet, cat si la cei fara diabet [13].

Panoul multi-marker evidentiaza elevarea concentratiei
sanguine a factorului derivat de stroma. Este cunoscut efectul
SDF-1 de stimulare a angiogenezei si proceselor proliferative,
precum si de migrare a macrofagelor. Se poate admite cd ma-
crofagele si fibroblastele stratului epitelial devin tinta SDF-1
sechestrat de circuitul irido-ciliar, efectul comun fiind proiec-
tat asupra proteinelor cristalinului.

Activarea fibroblastelor si sinteza de colagen 1n cataracta
legatd de varsta este confirmata prin majorarea galectinei-3,
biomarker al fibrozei, eliberat de citre macrofage. Galectina-3
a fost gasitd implicatd in mai multe procese biologice, cum ar
fi adeziunea, diferentierea, proliferarea si apoptoza celulara.
Cristalinul uman expreseaza galactina 3 pe parcursul dezvol-
tarii fibrelor iminente, iar dupa 7 saptamani, epiteliul anterior
al cristalinului pierde aceasta capacitate.

Cresterea galactinei-3 in sdnge poate semnifica, la nivelul
ochiului, deranjamente privind sinteza proteinelor de catre
celulele cristalinului de un singur tip, stocate in 1000 de stra-
turi, pierderea defectuoasa a organelelor si apoptoza celulara,
fapt ce pericliteaza transparenta.

O cauza oportuna a activarii IS la pacientii cu cataracta
legatd de varsta consta In micsorarea citokinelor anti-infla-
matoare, in deosebi, a IL-4 si IL-10. Aceste interleukine reduc
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teins can result in the disorganization of the imminent refined
protein matrix and its opacification.

Recent data reported by Momen L. et al. (2014) call for syn-
ergism between oxidative stress and glycation of the lens pro-
teins in age-related diabetic cataract pathophysiology, which
is based on the reduction of antioxidant potential [12].

Thus, pro-inflammatory cytokines can be accepted as a
common interface for activating oxidative stress and forming
non-enzymatic covalent linkage of glucose with the proteins of
the lens to the detriment of maintaining its transparency. The
argumentation of systemic inflammation is proven in patients
with diabetes and correlates with the intensity of the extra-
cellular and intracellular protein glycation process, the latter
being inherent to non-diabetic status in the presence of free
oxygen radicals and mediators of inflammation.

Pro-inflammatory cytokines reduce the expression of car-
nosine, the natural dipeptide that inhibits prooxidation and
protein glycation. Inhibition of the kappa B nuclear factor re-
duces the intensity of the glycation process by this mechanism.

The protein glycation process, especially in patients with
diabetes, is associated with excessive release of adipokynes.

In our study in patients with age-related cataract without
diabetes, the increase in resistin, adipokine with inflammatory
response stimulating effect and insulin resistance induction,
was observed. Resistin release is believed to be potentiated by
pro-inflammatory cytokines, and resistin in turn stimulates
their expression, primarily TNF-alpha.

The correlation of resistin with age-related cataracts is
identified in both diabetic and non-diabetic patients [13].

The multi-marker panel highlights elevation of stromal fac-
tor derived blood levels. The effect of SDF-1 on stimulating an-
giogenesis and proliferative processes as well as macrophage
migration is known. It can be admitted that macrophages and
fibroblasts of the epithelial layer become SDF-1 target seques-
tered by the irido-ciliary circuit, the common effect being pro-
jected on the lens’s proteins.

Activation of fibroblasts and collagen synthesis in age-
related cataracts is confirmed by the increase in galectin-3,
biomarker of fibrosis released by macrophages. Galectin-3 has
been found implicated in several biological processes, such as
adhesion, differentiation, proliferation and cellular apoptosis.
The human crystal expresses galactin 3 during the develop-
ment of imminent fibers, and after 7 weeks the anterior epi-
thelium of the lens loses this capacity.

The increase in galactin-3 in blood can signify at the eye
the disruption of protein synthesis by single-lens cells stored
in 1000 layers, defective organ failure and cellular apoptosis,
which jeopardizes transparency.

A good cause of IS activation in patients with age-related
cataracts is the reduction of anti-inflammatory cytokines,
particularly IL-4 and IL-10. These interleukins reduce the ex-
pression of the main pro-inflammatory cytokines such as the
nuclear factor kappa B, IL-6 and TNF-alpha.

Growth transformation factor is not altered in patients
with cataract. This phenomenon can be treated dichotomi-
cally, since TGF-1beta possesses both pro-inflammatory and
anti-inflammatory properties.



expresia citokinelor pro-inflamatoare principale, factorul nu-
clear kappa B, IL-6 si TNF-alpha.

Factorul de transformare al cresterii nu este modificat la
pacientii cu cataracta mentionata. Acest fenomen poate fi tra-
tat dihotomic, dat fiind ca TGF-1beta poseda atat proprietati
pro-, cat si anti-inflamatoare.

Reducerea heregulinei-1beta coreleaza cu majorarea rezis-
tinei. Este vehiculatd opinia privind capacitatea heregulinei-
1beta de a limita dezvoltarea insulin-rezistentei si procesul de
glicare a proteinelor.

O atentie deosebita merita fetuina-A, un biomarker nou
anti-inflamator de natura glicoproteica, sintetizat de hepato-
cite sub actiunea stimulatoare a citokinelor pro-inflamatoare.
Fetuina-A este apreciata drept un factor ce echilibreaza proce-
sele de proliferare si degradare a matricei extracelulare [14].
La pacientii cu cataracta legata de varsta, se atesta valori san-
guine semnificativ reduse ale fetuinei-A, pe masura ce prote-
ina C reactiva si stimulatorul ei natural, TNF-alpha, eleveaza
veritabil. Astfel, fetuina-A poate fi In asociere cu IL-4, IL-10 si
heregulina, predictori ai cataractei legate de varsta.

Concluzii

1) Aplicarea panoului multi-marker (18 biomarkeri pro-
si anti-inflamatori) la pacientii cu cataractd legata de varsta
evidentiaza argumentarea inflamatiei sistemice, care poate fi
un mecanism de angrenare a stresului oxidativ si procesului
de glicare a proteinelor cristalinului intr-o interfata patogene-
tica comuna.

2) Modificarile cantitative sanguine mai importante ale bi-
omarkerilor inflamatiei care asociaza evolutia cataractei lega-
te de varsta si pot pretinde la valori predictive iminente, sunt
elevarea semnificativa a IL-6, TNF-alpha, SDF-1 si rezistinei,
pe o parte, iar pe de alta parte, declinul veritabil al IL-4, [L-15,
fetuinei-A si heregulinei-1beta.
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Evaluarea inflamatiei sistemice la pacientii cu cataractd legatd de varstd

Reduction of heregulin-1beta correlates with increase in
resistin. There is an opinion on the ability of heregulin-1beta
to limit the development of insulin resistance and the protein
glycation process.

Particular attention is paid to fetuin-A, a novel anti-inflam-
matory drug of glycoprotein synthesis synthesized by palat-
able hepatocytes under the stimulating action of pro-inflam-
matory cytokines. Fetuin-A is regarded as a factor that bal-
ances the proliferation and degradation processes of the ex-
tracellular matrix [14]. In patients with age-related cataracts,
there is evidence of significantly reduced fetal-A blood levels
as reactive C-proton and its natural TNF-alpha stimulator are
truly elevated. Thus, fetuin-A may be in association with age-
related predictors of IL-4, IL-10 and heregulin.

Conclusions

1) The application of the multi-marker panel (18 pro-and
anti-inflammatory biomarkers) in patients with age-related
cataracts highlights the increase in systemic inflammation,
which can be a mechanism of engaging oxidative stress and
the glycation process of the lens proteins in a common patho-
genetic interface.

2) Major blood quantitative changes of inflammation bio-
markers that associate age-related cataract evolution and
claim to imminent predictive values are significant elevation
of IL-6, TNF-alpha, SDF-1 and resistin on the one hand, and
on the other hand The true decline of IL-4, IL-15, fetuin-A and
heregulin-1beta.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Nu au fost, deocamdats, clar stabilite tehnicile optimale de
realizare ale derivatiilor bilio-digestive in tratamentul strictu-
rilor biliare postoperatorii, cu aprecierea rezultatelor postope-
ratorii la distanta.

Ipoteza de cercetare

Compararea rezultatelor clinice la distanta dupa trata-
mentul chirurgical reconstructiv al stricturilor caii biliare
principale permite selectarea tehnicii si conduitei periopera-
torii optimale.

Noutatea adusa literaturii stiintifice din domeniu

Tratamentul chirurgical reconstructiv de electie al stric-
turilor biliare postoperatorii trebuie realizat in functie de ni-
velul stricturii. Hepaticojejunostomiile pe ansa Roux asigura
rezultate clinice acceptabile si durabile.

Rezumat

Introducere. Tratamentul chirurgical al pacientilor cu le-
ziuni biliare si stricturi biliare benigne este o problema de dis-
cutie curentd, fapt care a condus la abordarea multifactoriala
si complexa a cercetarii interdisciplinare. Obiectivul studiului
a fost de a sistematiza experienta in tratamentul stricturilor
biliare benigne, analizand, in complex, rezultatele.

Material si metode. Studiu descriptiv, bidirectional, de co-
horta. Avizul comitetului de etica si acordul informat al pacien-
tilor - obtinute. Sunt prezentate rezultatele la distanta la 203
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What is not known yet, about the topic

There have not been, yet, clearly established the optimal
techniques to achieve biliary-digestive derivations in the
treatment of postoperative biliary strictures with apprecia-
tion of remote postoperative outcomes.

Research hypotheses

Comparison of clinical remote results after surgical recon-
structive treatment of strictures of biliary main ducts allows
selection of optimal technique and preoperatory behavior.

Article’s added novelty on this scientific topic

Elective reconstructive surgical treatment of postopera-
tory biliary strictures should be performed depending on the
level of stricture. Hepaticojejunostomy on Roux loop can pro-
vide acceptable and durable clinical outcomes.

Abstract

Introduction. Surgical treatment of patients with biliary
lesions and benign biliary strictures is a current problem for
discussion, which lead to multifactorial and complex approach
of interdisciplinary research. The study’s objective was to sys-
tematize the experience of treating benign biliary strictures,
analyzing in complexly the outcomes.

Material and methods. Descriptive, bidirectional, cohort
study. Approval of ethics committee and informed patient con-
sent — obtained. There are presented the remote results of 203



de pacienti, care au beneficiat de reconstructii biliodigestive
intre anii 1989-2015. Pacientii din studiu au fost monitori-
zati timp de 2-5 ani, in functie de particularitdtile anatomice
locale la momentul interventiei reconstructive, cat si celor
clinico-evolutive la distanta, prin prisma scorului Terblanche.

Rezultate. Tratamentul reconstructiv chirurgical al stric-
turilor biliare benigne, clasificate dupa Bismuth, a fost rea-
lizat si adaptat in functie de nivelul stricturilor biliare, cu o
preferinta a derivatiilor biliodigestive pe ansa jejunald a la
Roux. Tratamentul reconstructiv a inclus: coledocojejunos-
tomia - pentru 86 (42,4%) de cazuri cu stricturi de tip I si
II; hepaticojejunostomia - pentru 102 (50,2%) de pacienti
cu stricturi de tip III; in 15 (7,4%) cazuri de stricturi bilia-
re de tip 1V, s-a realizat bihepaticojejunostomia. S-au notat
urmatoarele rezultate la distanta: foarte bune (Terblanche
) - in 123 (60,6%) de cazuri; bune (Terblanche II) - in 39
(19,2%) de cazuri; relativ satisfacatoare (Terblanche III) - In
18 (8,9%) cazuri si nesatisfacatoare (Terblanche IV) - in 23
(11,3%) de cazuri.

Concluzii. in chirurgia reconstructiva a stricturilor bilia-
re postoperatorii primeaza principiul interventiei definitive,
care trebuie sa solutioneze refacerea calitativa a tranzitului
biliodigestiv. Interventiile de electie in stricturile biliare sunt
hepaticojejunostomiile pe ansa Roux, care au demonstrat re-
zultate bune la distanta in 88,8% din cazuri.

Cuvinte cheie: stricturi benigne biliare, derivatie biliodi-
gestiva, hepaticojejunostomie, coledocojejunostomie, bihepa-
ticojejunostomie.

Introducere

Stricturile benigne ale cailor biliare reprezinta o complica-
tie grava, care necesita interventii chirurgicale repetate si la-
borioase. Clinic, stricturile evolueaza cu episoade de colangita,
icter mecanic, ciroza biliara si insuficienta hepatica, urmate de
deces. Leziunea biliara, ca veriga etiologica a stricturilor bili-
are, este cauzatd, in principal, de interventiile adresate cole-
cistitelor calculoase, in special, colecistectomia clasica sau cea
laparoscopica. Dupa colecistectomii, pe locul secund al cauze-
lor stricturilor biliare benigne se situeaza rezectiile gastrice
pentru ulcerele duodenale joase, complicate cu penetratii in
ligamentul hepatoduodenal. impreuna cu hemoragiile ulce-
roase profuze, toate aceste interventii comporta riscul leziunii
intraoperatorii a ciii biliare principale. In general, prejudiciul
se produce 1n timpul mobilizarii duodenului pentru crearea
gastroduodenoanastomozei sau inchiderii bontului duodenal
[1]. Stricturile benigne ale cailor biliare au o frecventa de 0,1-
0,8% dupa rezectiile gastrice [2, 3].

Rata leziunilor biliare a fost raportata ca fiind semnifica-
tiv mai mare dupa colecistectomia laparoscopica decat dupa
cea clasica [4-8]. Odata cu raspandirea colecistectoniei lapa-
roscopice, incidenta leziunilor caii biliare principale a crescut
dela 0,1-0,2% pana la 0,4-0,7%, comparativ cu epoca colecis-
tectomiei deschise [9, 10]. Drept cauze ale incidentei crescute
a leziunilor caii biliare principale, inclusiv, nivelul stricturii si
gradul de dilatare, au fost incriminate tehnici operatorii spe-
cifice, tipul de suturi aplicate, utilizarea si lungimea stentarii

Tratamentul stricturilor biliare benigne

patients who underwent biliodigestive reconstruction during
the 1989-2015 years. The patients from the study were moni-
tored during 2-5 years depending on local anatomical pecu-
liarities at the moment of the reconstructive intervention, as
well on remote clinical-evolutive ones, through the score pro-
posed by Terblanche.

Results. The reconstructive surgical treatment of benign
biliary strictures, classified according to Bismuth, was per-
formed and adapted depending on the level of stricture, with
preference of biliodigestive derivations on jejunal a la Roux
loop. Reconstructive treatment included: choledochojejunos-
tomy - in 86 (42.4%) cases with type I and II strictures; he-
paticojejunostomy - to 102 (50.2%) patients with strictures
of type Ill and in 15 (7.4%) cases of type IV biliary strictures,
bihepaticojejunostomy was performed. There were noted the
following remote outcomes: very good (Terblanche I) in 123
(60.6%) cases, good (Terblanche II) in 39 (19.2%) cases, rela-
tively satisfactory (Terblanche III) - 18 (8.9%) cases and un-
satisfactory (Terblanche IV) in 23 (11.3%) cases.

Conclusions. In reconstructive surgery of postopera-
tive biliary strictures, the principle of definitive intervention
which solves the qualitative restore of the biliodigestive flow,
is of priority. The elective surgeries of biliary strictures are he-
paticojejunostomies on Roux loop which proved good remote
results in 88.67% cases.

Key words: benign biliary strictures, biliodigestive deriva-
tion, hepaticojejunostomy, choledochojejunostomy, bihepati-
cojejunostomy.

Introduction

Benign biliary strictures are a serious complication which
require repeated and laborious surgery. Strictures evolve clin-
ically with episodes of cholangitis, jaundice, biliary cirrhosis,
liver failure followed by death. The biliary lesion as an etiolog-
ical link of biliary strictures is mainly caused by interventions
addressed to calculus cholecystitis, especially through classic
or laparoscopic cholecystectomy. Following cholecystecto-
mies, the second cause of benign biliary strictures are gastric
resections for low duodenal ulcers, complicated with penetra-
tions in hepatoduodenal ligament. Together with abundant
ulcer bleeding, these interventions present risks of intraop-
erative bile duct damage. In general, damage occurs during
mobilization of the duodenum to create gastroduodenoanas-
tomosis or duodenal stump closure [1]. Benign strictures of
biliary ducts have a frequency of 0.1-0.8% following gastric
resection [2, 3].

Biliary lesions rate was reported to be significantly higher
following laparoscopy than classical cholecystectomy [4-8].
With the spread of laparoscopic cholecystectomy, the inci-
dence of common bile ductlesion has increased from 0.1-0.2%
to 0.4-0.7%, compared with open cholecystectomy times [9,
10]. As causes of increased incidence of common bile duct
damage were incriminated, including, the level of stricture
and the degree of dilatation, the type of performed operation
and the type of used sutures, the use and length of postopera-
tive stenting, and duration of follow-up [11-16].
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postoperatorii, precum si durata de urmarire postoperatorie
[11-16].

Dupa lezarea caii biliare, rezultd, imediat, un raspuns in-
flamator local, care este urmat de o fibroza si ingustare a lu-
menului canalului biliar. Este posibila atrofia segmentului sau
a lobului hepatic, care este drenat de catre canalele biliare
implicate; segmentele hepatice neafectate se pot hipertrofia.
Aceste schimbari, in cele din urm3, progreseaza spre ciroza bi-
liara secundara si hipertensiune portala [17, 18, 19].

Patogeneza afectiunii este multifactoriald, dar predomina
fie leziunea nemijlocita a colangiocitelor din canalele biliare,
fie este consecinta deteriorarii mecanice sau termice a arteri-
olelor din sistemul plexului peribiliar, ceea ce duce, ulterior, la
formarea de strictura de cale biliara [20].

Pentru a putea argumenta abordarea chirurgicald optimala
in tratamentul stricturilor biliare benigne, au fost analizati fac-
torii clinico-evolutivi, in relatie cu rezultatele la distanta la 203
de pacienti, care au fost grupati in baza clasificarii Bismuth.

Material si metode

Studiul bidirectional, de cohorta, a fost realizat la baza cli-
nica a Catedrei de chirurgie nr. 2 a USMF ,Nicolae Testemita-
nu” in perioada anilor 1989-2015. In cadrul acestei cercetiri
au fost respectate principiile etice fundamentale de cercetare
si a declaratiei de la Helsinki. Pacientii au dat acordul informat
pentru inrolare in studiu.

Esantionul de studiu a cuprins 203 de pacienti cu stricturi
biliare benigne a caii biliare principale. Validitatea esantionul
a fost estimata conform formulei de calcul (1).

=[(n,+n,+n, /3)x10] / [(n +n,+n, /3)x10] + 10% = 200 de cazuri (1)

n, n,sin, reprezinta incidentele medii ponderate ale leza-
rii iatrogene a cdilor biliare dupa colecistectomia traditiona-
13 (0,55%), cea laparoscopica (1,95%) si rezectia stomacului
(1,70%). Anual, in medie, au fost inregistrate 22 de cazuri de
leziuni ale caii biliare principale. Durata estimata a studiului a
fost de, cel putin, 10 ani. Pierderea estimata a pacientilor din
vizorul monitorizarii a constituit 10%. Au fost monitorizati
prospectiv pacienti cu stricturi biliare, care au aparut dupa in-
terventiile mentionate efectuate.

Pacientii cu stricturi, ca urmare a litiazei biliare, megalo-
coledocului, colangitei sclerozante, chistului coledocian, pan-
creatitei cronice sau stenozei papilei duodenale au fost exclusi
din esantionul de cercetare.

Au fost Inregistrati parametrii antropometrici, socio-de-
mografici, comorbiditatile, semnele clinice si complicatiile
produse. Esantionul a fost analizat integral, ulterior, parame-
trii au fost comparati pe loturi: lotul A a fost reprezentat de
pacientii cu scor Terblanche gr. I si I, iar lotul B - de pacientii
cu scor Terblanche III si IV.

Gradul de obstructie biliara a fost clasificat dupa Bismuth
[11,21]:

= tipul I: strictura joasa a ductului hepatic comun (DHC),

cu o lungime a bontului DHC >2 cm;

= tipul II: stricturd proximala a DHC, cu lungimea bontului

DHC <2 cm;

= tipul III: strictura hilarg, fara DHC rezidual, dar confluen-

ta ductala hepatica e pastrata;
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After bile duct lesions, there is an immediate local inflam-
matory response, which is followed by fibrosis and narrowing
of the of the bile duct’s lumen. Atrophy of liver’s segment or of
the lobe drained by the bile ducts and associated with hyper-
trophy of unaffected liver segments, is possible. These changes
eventually progress to secondary biliary cirrhosis and portal
hypertension [17,18 19].

The pathogenesis of this disease is multifactorial, but
dominates either the direct lesion of cholangiocytes of the bile
ducts, or as a result of mechanical or thermal damage of arteri-
oles from peribiliary system plexus, which subsequently leads
to the formation of biliary stricture [20].

To be able to argue the optimal surgical approach to treat-
ment of benign biliary strictures, there were analyzed clinical-
evolutive factors, in relation with remote outcomes at 203 pa-
tients who were divided according to Bismuth’s classification.

Material and methods

The bidirectional, cohort study was performed at clinical
base of Chair of surgery no. 2 of Nicolae Testemitanu SMPhU
during 1989-2015 years. In this research, the fundamental
ethical research principles and of the Helsinki Declaration
have been respected. The patients gave informed consent for
enrollment in the study.

The research sample included 203 patients with benign
biliary strictures of common bile duct. The validity of the sam-
ple was estimated using mathematical formula (1).

=[(n+n,+n, /3)x10] / [(n +n,+n, /3)x10] + 10% = 200 cases (1)

n, n, and n, represent the weighted average incidence of
iatrogeniclesion of bile ducts after traditional cholecystectomy
(0.55%), laparoscopic (1.95%) and gastric resection (1.70%).
Annually, on average, 22 cases of main bile duct injury were
recorded. The estimated duration of the study was at least 10
years. The estimated loss of patients in the monitoring view
was 10%. Prospectively, patients with biliary strictures who
have emerged from these interventions, were monitored.

Patients with strictures occurring due to gallstones, mega-
choledochus, sclerosing cholangitis, choledochal cyst, chronic
pancreatitis or stenosis of duodenal papilla, were excluded
from the research sample.

Anthropometric, socio-demographic parameters, comor-
bidities, clinical signs and complications have been recorded.
The sample was integrally analyzed, after which the parame-
ters were compared on lots: lot A was represented by patients
with Terblanche gr. [ and II, and lot B - patients with Il and IV
Terblanche scores.

The degree of biliary obstruction was classified according
to Bismuth'’s classification [11, 21]:

= type I: low stricture of common hepatic duct (CHD) with

CHD stump length >2 cm;

= type II: proximal stricture CHD, CHD stump length <2 cm;

= type III: hilar stricture without residual CHD, but liver’s

ductal confluence is preserved;

= type IV: hilar stricture involving the confluence and loss

of communication between the right and left hepatic
ducts;



= tipul IV: strictura hilarg, cu implicarea confluentei si pier-
derea comunicarii intre ductul hepatic drept si stang;
= tip V: implicarea aberanta sectoriald a ductului hepatic
drept, independent sau impreuna cu strictura DHC.
Gradul de dilatare al ductului hepatic comun a fost clasifi-
cat dupa modalitatea urmatoare: A - latimea deasupra strictu-
rii <1,5 cm; B - latime intre 1,5-2,0 cm; si C - latime >2,0 cm.
Pentru datele categoriale a fost aplicat testul exact Fisher.
A fost utilizat softul statistic SPSS, versiunea 20.

Rezultate

Caracterizarea generald a esantionului de studiu
Caracterizarea demografica a esantionului de studiu este
prezentat in Tabelul 1.

Tabelul 1. Caracteristicile demografice ale pacientilor din esantionul
de studiu.

Varsta medie, ani 49,2+0,9
Extreme de varsta, ani 21,0-78,0
Barbati 37 (18,2%)
Femei 166 (81,8%)

Simptomatologia pacientilor la momentul internarii pen-
tru interventia reconstructiva pe caile biliare, precum si cauza
stenozei, este prezentata in Tabelul 2.

Tabelul 2. Simptomatologia si cauzele leziunii biliare in esantionul
de studiu.

Simptome si semne n (%)

Colicd biliarad 103 (50,7%)
Icter 157 (77,3%)
Angiocolita 184 (90,6%)
Prurit cutanat 104 (51,2%)
Hepatomegalie 32 (15,8%)

Fistuld 137 (67,5%)

Fatigabilitate 140 (69,0%)

Cauza leziunii biliare n (%)

107 (52,7%)
91 (44,8%)
5 (2,5%)

Colecistectomie laparoscopica
Colecistectomie traditionala
Rezectie gastrica

S-a constatat ca simptomatologia descrisa este direct pro-
portionald cu intensitatea suferintei bilio-hepatice cronice,
motivate de leziunea biliara suportata, de operatiile reparato-
rii si/sau de drenarea arborelui biliar. Intensitatea semnelor
clinice este explicatad prin gradul de drenaj al arborelui biliar,
de volumul de bila, care nimerea in tractul digestiv, de prezen-
ta complicatiilor septice locale sau a angiocolitei, de icterul
mecanic tranzitor sau persistent, de gradul de insuficienta he-
patica.

Cauza etiologica nemijlocita a stricturilor biliare postope-
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= type V:engaging aberrantsector of right hepatic ductalo-
ne or with stricture CHD.

The degree of dilatation of the common bile duct was clas-
sified as follows: A - width above the stricture <1.5 cm; B -
width is between 1.5-2.0 cm; and C - width is >2.0 cm.

For category data, the exact Fisher test was applied. The
statistical software SPSS version 20 was used.

Results

General characterization of the study sample
The demographic characteristics of the study sample are
shown in Table 1.

Table 1. The demographic characteristics of patients in the study
sample.

Mean age, years 49.2+0.9
Age extremities, years 21.0-78.0
Male 37 (18.2%)
Female 166 (81.8%)

The symptomatology of patients at the time of hospitaliza-
tion for reconstructive biliary tract intervention as well as the
cause of stenosis are shown in Table 2.

Table 2. Symptomatology and cause of biliary lesion in the study
sample.

Symptoms and signs n (%)

Biliary colic 103 (50.7%)

Jaundice 157 (77.3%)
Angiocholitis 184 (90.6%)

Cutaneous pruritus 104 (51.2%)

Hepatomegaly 32 (15.8%)
Fistula 137 (67.5%)
Fatigue 140 (69.0%)
Cause of biliary lesion n (%)

Laparoscopic cholecystectomy 107 (52.7%)
91 (44.8%)

5 (2.5%)

Traditional cholecystectomy
Gastric resection

Stated symptomatic was directly correlated with the inten-
sity of chronic biliary-hepatic suffering, motivated by support-
ed biliary injury and followed by reparative operations and/
or drainage of the biliary tree. The intensity of clinical signs
was explained by the degree of drainage of the biliary tree, the
amount of bile that got in the digestive tract, the presence of
local septic complications, or angiocholitis, the transient or
persistent mechanical jaundice, the degree of hepatic failure.

Direct etiologic cause of postoperative biliary strictures
in 91 (44.8%) cases was the lesion of the MBD during a tra-
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ratorii in 91 (44,8%) dintre cazuri a fost lezarea de cale biliara
principala (CBP) in timpul unei colecistectomii traditionale.
S-a constatat frecventa inalta a cazurilor de colecistita acuta,
situatiilor de fibroza intraoperatorie majora, cu deformarea
raportului dintre colecist si complexul vasculo-biliar.

in107 (52,7%) de cazuri, leziunea CBP a fost secundara co-
lecistectomiilor laparoscopice, unde, mai des, au fost constata-
te colecistite scleroatrofice, anomalii anatomice sau hemoragii
intra-operatorii. Rezectia gastrica pentru ulcere caloase, com-
plicate cu penetratie, a cauzat leziune iatrogena in 5 (2,5%)
cazuri.

Trebuie de mentionat ca durata din momentul producerii
leziunii si pana la diagnosticarea ei a fost de 7,3+0,5 zile, fapt
ce a sporit gravitatea pacientilor la etapa asanarii drenarii ar-
borelui biliar si, evident, a avut impact major asupra formarii
stricturii biliare.

Unul dintre criteriile importante in sporirea complexi-
tatii stricturilor dezvoltate ulterior a fost si momentul ca 99
(48,8%) dintre pacienti au avut doua si mai multe operatii de
drenare sau plastie de CBP la momentul lezarii. Traumatismul
repetat a amplificat semnificativ procesul inflamator local,
dezvoltarea tesutului fibros si a favorizat, ulterior, formarea
unui bont biliar dificil. In celelalte 104 (51,2%) cazuri, a fost
remarcatd doar o interventie, gratie prezentei unor leziuni in-
complete, cu pastrare partiala de traiect de CBP.

Depistarea in timp util a acestor pacienti a permis evitarea
complicatiilor septice si limitarea reinterventiilor de restabi-
lire a CBP pe drenajul Kehr sau Robson. Prezenta unei lezi-
uni mici, cliparea partiala, deseori au facut premise tehnice
de solutionare a drenajului biliar prin metode minim invazive
endoscopice, asociate cu cele percutane, ECO-ghidate. Stenta-
rea endoscopica a fost realizatad la 15 (7,39%) pacienti, fapt
ce a exclus necesitatea interventiilor chirurgicale deschise.
Drept rezultat, a fost asigurat fluxul biliar natural in duoden
si o premisa de pregatire calitativa pentru interventiile recon-
structive.

Valorile bilirubinei directe la etapa leziunii biliare, de re-
guld, au fost majorate si au constituit o medie de 109,54+6,96
umol/l], variind in limitele de 6,21-621,0 pmol/l. Acest fapt
confirma atat nivelul Tnalt de colestaza, cat si gravitatea cazu-
rilor. Evolutia indelungata din momentul lezarii pana la cel al
decompresiei CBP a fost iIn corelare directa cu nivelul biliru-
binei.

Toate tehnicile de drenare ale CBP, fie clasice, fie cele mi-
nim invazive, au avut drept scop cuparea icterului mecanic
si asigurarea unei decompresiuni eficiente a arborelui biliar.
Astfel, 1a etapa interventiei reconstructive, bilirubina totald a
avutnivele de 17,21+1,11 umol/], cu extreme dela 6,41a 217,8
pumol/L

Citoliza hepatica a fost apreciatd prin determinarea ASAT
si ALAT. La etapa producerii leziunilor, s-a constat un nivel al
ASAT-ului de 98,37+4,38 U/1 si al ALAT-ului de 143,30+5,87
U/L in mediu, indicii de citolizi au fost mariti de 3 ori. Valorile
ASAT-ului au variat in limitele de 17,00-380,0 U/, iar cele ale
ALAT-ului - intre 25,0-478,0 U/1.

GGTP, fiind un ferment catalizator al distrugerii de hepato-
cite si sensibil la starile de colestaza, a reprezentat un marker
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ditional cholecystectomy. There was noted a high frequency
of acute cholecystitis or situations with major intraoperatory
fibrosis with deformation of the report of the gallbladder and
biliary-vascular complex.

In 107 (52.7%) cases the lesion was secondary to laparo-
scopic cholecystectomy, more often were spotted situations of
scleroatrophic cholecystitis, anatomical abnormalities, bleed-
ing during surgery. Gastric resection for complicated callous
ulcers with penetration caused iatrogenic injury just in 5
(2.5%) cases.

An important point to mention is that time from the lesions
to its finding was 7.3+0.5 days, which increased the gravity of
patients at the stage of drainage of biliary tree and obviously
had a major impact on biliary stricture formation.

An important criterion in increasing complexity of stric-
tures furtherly developed was that 99 (48.8%) of patients had
two or more drainage operations or plastic MBD at the time
of lesion. Any repeated trauma obviously increases the local
inflammatory process, grade of fibrous tissue and develops a
difficult biliary stump due to the excessive fibroplastic process
and changed local anatomy. In the remaining 104 (51.2%) of
cases there is only one intervention, thanks to the presence of
partial lesions with retention preservation of MBD path.

Timely detection of these patients prevented septic com-
plications and limitation of re-operation just in order to re-
store MBD on the Kehr or Robson drainage. The presence of
small lesions, partial clipping often makes it technically easier
to resolve the biliary drainage through minimally invasive en-
doscopic methods often associated with percutaneous echo-
guidance. Endoscopic stenting was performed at 15 (7.39%)
patients, which excluded the need for open surgical interven-
tions. As a result, it provides natural bile flow into the duode-
num and satisfactory physiological preparation and qualita-
tive precondition for reconstructive interventions.

Direct bilirubin values usually on biliary lesion stage were
major and were an average of 109.54+6.96 pmol/], varying in
the range of 6.21 to 621.0 umol/l. Now it confirms both the
high level of cholestasis and the severity of lesion. Long evo-
lution from the time of injury until MBD decompression was
directly correlated with bilirubin levels.

All techniques for draining MBD either classic or the mini-
mally invasive aim at stopping the mechanical jaundice and
ensuring effective decompression of the biliary tree. Thus, at
the stage of reconstructive intervention we found the general
bilirubin 17.21+1.11 pmol/l, with a range from 6.4 to 217.8
pumol/1.

Hepatic cytolysis was assessed by determining ASAT and
ALAT. We found in our study ASAT levels of 98.37+4.38 U/I
and ALAT - 143.30+5.87 U/l on the lesion stage. On average
cytolysis indices increased 3 times. ASAT values varied in the
range of 17.00-380.0 U/l and the ALAT varied in the range of
25.00 to 478.0 U/1.

GGTP is a catalyst ferment for destruction of hepatocytes
and is sensitive to states of cholestasis and was meant to
represent a marker of severity of liver damage. At this stage
we found a level of 197.79+10.07 U/I, with the indices vary-
ing from 18.40 to 886.0 U/I. These results reflect a moderate



al gravitatii afectarii ficatului. La aceasta etapd, s-a consta-
tat un nivel de 197,79+10,07 U/], cu extreme cuprinse intre
18,40-886,0 U/1. Aceste rezultate reflecta o afectare moderata
a functionalitatii ficatului. Se confirma ca schimbarile biochi-
mice de citoliza au fost reversibile, in esentd, odata cu soluti-
onarea drenajului biliar. Ca justificare, se prezinta rezultatele
acestor indicatori la etapa reconstructiva. Asadar, ASAT-ul s-a
prezentat cu o medie de 41,50+1,43 U/], ALAT-ul - cu media
de 66,55+2,03 U/l si GGTP-ul, respectiv, 80,63+4,08 U/L

Nivelul mediu al ureei la etapa leziunii CBP a fost de
6,79+0,31 mmol/l,avand o variatie in limitele 2,0-44,0 mmol /L.
Creatinina serica a marcat o medie de 84,30+2,04 umol/l si o
variatie Intre valorile 46,7 la 333,0 umol/l. La etapa operatii-
lor reconstructive, apreciem o dinamica spre imbunatatire a
acestor indicatori: ureea - cu o medie de 4,56+0,13 mmol/],
iar creatinina -70,81+0,76 pmol/l.

Vizualizarea preoperatorie a arborelui biliar a fost obti-
nuta prin fistulocolangiografie in 29 (14,29%) de cazuri, prin
ERCP -1n 157 (77,34%) de cazuri, prin CPTH - in 19 (9,36%)
cazuri.

Examenul imagistic efectuat a permis o sistematizare
a nivelului de strictura al CBP, a lungimii bontului CBP si a
dilatarii canalului biliar mai sus de strictura (Tabelul 3).

Tabelul 3. Nivelul de stricturd al cdii biliare principale conform
clasificarii Bismuth.

tip I 6 (3,0%)

tip II 92 (45,3%)

tip 11 90 (44,3%)

tip IV 15 (7,4%)

Lungimea bontului CBP, mm M +m extreme
tip 1 44,3+1,1 40,0 - 47,0
tip 11 24,7+0,3 17,0 - 30,0
tip 11 7,6+0,2 4,0-10,0
tip IV -2,7%0,3 -5,0--1,0

Dilatarea canalului biliar mai sus de stricturd, abs. (%)

A (<1,5cm) 77 (37,9%)
B (1,5-2,0 cm) 102 (50,3%)
C(>2,0 cm) 24 (11,8%)

Momente operatorii

Dilatarea ductului biliar deasupra stricturii a avut o impor-
tantd mare la formarea anastomozei biliodigestive. Derivatiile
biliodigestive sunt esentiale pentru reconstructia arborelui
biliar si restabilirea fluxului biliodigestiv adecvat.

Orice reconstructie de cale biliara, in experienta noastr3, a
indeplinit urmatoarele cerinte:

= excizia tesutului fibros din calea biliara proximala;

= realizarea unei anastomoze largi;

= prezenta unei mucoase intacte, fara procese inflamatorii

la toate 360° ale liniei de anastomoza;
= 0 buna vascularizare pe linia de suturd;
= lipsa tensiunii la linia de anastomoza.
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impairment of liver function. So, it can be confirmed that the
biochemical changes of cytolysis were reversible essentially
with the settlement of biliary drainage. As confirmation, we
see the results of these indicators at the reconstructive stage.
Thus, ASAT is presented with average of 41.50+1.43 U/],
while ALAT average of 66.55+2.03 U/l and GGTP level were of
80.63+4.08 U/], respectively.

The average level of the urea was 6.79+0.31 mmol/] at the
MBD lesion stage, with a variation in the range of 2.0 to 44.0
mmol/l. Serum creatinine scored an average of 84.30+2.04
umol/l and a variation between values from 46.7 to 333.0
umol/l. At the stage of reconstructive operations, we attested
dynamics of improvement of these indicators showing urea
with an average of 4.56+0.13 mmol/l and creatinine level of
70.81+0.76 umol/1.

Preoperative visualization of the biliary tree was obtained
by cholangio-fistulography in 29 (14.29%) cases, by ERCP in
157 (77.34%) cases and by CPTH in 19 (9.36%) cases.

The performed imaging examination allowed a systemati-
zation of the MBD stricture level, MBD stump length and bile
duct dilation above the stricture (Table 3).

Table 3. Level of stricture of main bile duct according to Bismuth
classification.

type I 6 (3.0%)

type Il 92 (45.3%)

type IlI 90 (44.3%)

type IV 15 (7.4%)

MBD stump length, mm M_+m extremes
type I 44.3+1.1 40.0-47.0
type 11 24.7+0.3 17.0-30.0
type 111 7.6+0.2 4.0-10.0
type IV -2.7%0.3 -5.0--1.0

Dilatation of bile duct above the stricture, abs. (%)

A (<1.5cm) 77 (37.9%)
B (1.5-2.0 cm) 102 (50.3%)
C(>2.0 cm) 24 (11.8%)

Surgical moments

Dilatation of bile duct above the stricture had great impor-
tance to the formation of biliodigestive anastomosis. Biliodi-
gestive derivations are essential to rebuilding the biliary tree
and restoring properly the biliodigestive flow.

Any reconstruction of biliary channel, in our experience,
fulfilled the following requirements:

= excision of fibrous tissue from proximal biliary channel;

= formation of a wide anastomosis;

= presence of an intact mucous membrane without any in-

flammatory processes at 360° of the anastomosis line;

= good vascularization on suture line;

= lack of tension on the anastomosis line.

Currently achieving biliary-digestive derivations using
Roux loop has become a recognized standard in biliary stric-
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Actualmente, realizarea derivatiilor biliodigestive, folosind
ansa Roux, a devenit un standard recunoscut in chirurgia stric-
turilor biliare. Progrese notabile s-au inregistrat la formarea
hepaticojejunoanastomozei, care au fost in directa legatura cu
evolutia tehnicilor de prelucrare a bontului biliar si a materia-
lului de sutur. in practica curenta, anastomozele se realizeaza
cu suturi ordinare (fir PDS sau Vicril 4/0-5/0), ce sunt trecute
prin toate straturile cu un pas de 2-3 mm. Buza posterioard, de
reguld, se aplica cu nodurile in lumen, iar ce anterioara - cu no-
durile in exterior. Linia de sutura este intarita cu suturi anteri-
oare sero-seroase, de regula, pana la 5 la numar.

Pentru stricturile Bismuth tip I si II, o coledocojejunosto-
mie termino-laterald, folosind canalul hepatic si ansa Roux,
este considerati a fi o tehnica recunoscuti. In lotul nostru de
studiu, ea a fost realizata in 86 (42,4%) din cazuri. in aceasti
situatie, de reguld, dispunem de un bont destul de ,lung”, care
se ajusteaza bine la mucoasa intestinala.

in cazul stricturilor inalte, Bismuth tip II1, bontul biliar are
dimensiuni mici, de aceea realizarea hepaticojejunostomiei
s-a confruntat cu necesitatea de a continua incizia longitudinal
pe canalul stang, dupi prepararea lui din hilul hepatic. in ex-
perienta noastra, am avut cazuri speciale, cand situatia anato-
mica de pozitionare intrahepatica, fara exteriorizare adecvata
in hil, nu ne-a asigurat o gura de anastomoza adecvata dupa
dimensiuni. In acele cazuri, am recurs la mobilizarea ductului
hepatic drept si prelungirea inciziei longitudinale pe el. Doar
in acest mod, a fost posibil de asigurat o anastomoza larga si
functionalad. Materialul de sutura utilizat a fost PDS sau Vicril
5/0-6/0. Derivatiile Tnalte au necesitat, obligatoriu, o drenare
a gurii de anastomoza. Drenarea s-a realizat dupa procedeul
Veolker, separat pentru fiecare canal biliar si pentru un ter-
men de 2-3 luni. Hepaticojejunostomia a fost realizata in 102
(50,2%) din cazuri, dintre ele, 47 (23,2%) au fost cu incizii
prelungite pe ambele canale hepatice.

Pentru stricturile de tip IV, cand jonctiunea canalelor hepa-
tice este totalmente distrusd, lasand ambele canale separate
in plagd, efectuarea operatiei de reconstructie intalneste mari
dificultati tehnice. Intraoperatoriu, este necesar de eliberarat
canalele hepatice din parenchim si tesut fibros. Elementul
esential care trebuie sa ghideze interventia chirurgicala este
rezectia pani la tesut sanitos. In aceste cazuri, s-au realizat
anastomoze separate a fiecarui canal biliar cu ansa Roux, folo-
sind sutura rezorbabila 5/0 ordinarg, intr-un singur plan, sub
control de optici chirurgicald in 15 (7,4%) cazuri. in situatii-
le, cand canalul hepatic drept a fost foarte scurt, am sectionat
si anastomozat canalul paramedian drept si cel lateral drept,
separat. Anastomozele s-au finalizat cu o drenare separatd a
ambelor canale dupa procedeul Veolker, pe un termen de 6
luni. Ansa anastomozata a necesitat, obligatoriu, suturi sero-
musculare cu material nerezorbabil cu capsula hepatica, fapt
ce a exclus tractiunea la nivel de anastomoza postoperatoriu.

Evolutia postoperatorie precoce

Evolutia postoperatorie a fost, in general, favorabila; du-
ratele de spitalizare si spectrul de complicatii fiind sumarizat
in Tabelul 4. Mortalitatea postoperatorie la etapa operatiilor
reconstructive a fost ,,zero” cazuri.
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tures surgery. But notable advances were recorded in terms
of forming the hepaticojejunoanastomosis, which was di-
rectly related to technological development of processing the
biliary stump and suture material. In current practice, anasto-
mosis is performed with ordinary sutures (PDS or Vicril 4/0-
5/0) which are applied sutures with 2-3 mm step through
all layers. On posterior lip the nodes are applied facing the
lumen, and on the anterior - the outside. Suture line is rein-
forced with sero-serous sutures up to 5 in number, only when
needed.

For strictures type I and Il according to Bismuth, an end-
to-side choledocojejunostomy using hepatic duct and Roux
loop is already a recognized norm. In our study sample it was
carried out in 86 (42.4%) cases. In this situation, usually we
have a pretty “long” stump, which adjusts well to the intesti-
nal mucosa.

In case of high strictures, Bismuth type III strictures bili-
ary stump is small, that’s why hepaticojejunostomy was faced
with the necessity to continue the incision longitudinally on
the left channel, after the preparing it from the hepatic hilum.
In our experience, we had special cases, with intrahepatic an-
atomical positioning situation without adequate exterioriza-
tion in hilum which did not assure us an anastomosis mouth of
proper dimensions. In some cases, we resorted to mobilizing
right hepatic duct and extending the incision longitudinally.
Just this way we could ensure a broad and functional anasto-
mosis. We accepted as suture material PDS or Vicril 5/0-6/0.
Usually these high derivations require mandatory drainage of
anastomosis mouth. The drainage was performed according
to the Veolker procedure, separately for each biliary channel
and for 2-3 months. Hepaticojejunostomy was carried out in
102 (50.2%) cases, there were long incisions on both chan-
nels liver in 47 (23.2%) of them.

For strictures of type IV, when liver channels junction is
completely destroyed, leaving two separate channels in the
wound would bring up technical difficulties for reconstruc-
tive surgery. Intraoperatively liver channels will be released
of parenchyma and fibrous tissue. The essential element that
must guide surgery is resection till healthy tissue. They con-
ducted separate anastomoses with each bile duct with Roux
loop using 5/0 ordinary resorbable suture in single plan un-
der surgical optical control in 15 (7.4%) cases. We had situ-
ations when the right hepatic duct was very short and we
had to section and anastomosis separately paramedian right
and lateral right channels. Anastomoses were finished with
separate drainage of both channels according to Veolker pro-
cedure for a period of 6 months. The anastomosed loop re-
quired mandatorily serosa-muscle sutures with liver capsule
with non-resorbable material, which excluded traction at the
anastomosis level postoperatively.

Early postoperative evolution

The postoperative evolution was generally favorable, the
length of hospitalization and spectrum of complications are
summarized in Table 4. Postoperative mortality was absent
at the stage of reconstructive operations.



Tabelul 4. Tratamentul chirurgical, spectrul de complicatii precoce
inregistrate si duratele de spitalizare (n=203).
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Table 4. Surgical treatment, spectrum of registered early complica-

tions, and hospitalization length (n=203).

Bihepatiocojejunostomia
Hepaticojejunostomia
Choledochojejunostomia

Durata spitalizarii la etapa reconstructiei, zile

Extragerea drenului post-operator, zile

15 (7,4%)

102 (50,2%)

86 (42,4%)

12,0£0,2 (8,0 - 20,0)
76,4+2,7 (30,0 - 180,0)

Bihepatiocojejunostomy
Hepaticojejunostomy
Choledochojejunostomy

Hospitalization duration on reconstructive
stage, days
Pulling drainage after surgery, days

15 (7.4%)
102 (50.2%)
86 (42.4%)

12.0£0.2 (8.0 - 20.0)

76.4+2.7 (30.0 - 180.0)

Timpul decurs de la operatia reconstructiva
mp e peray . 20,940,5 (2,0 - 68,0)

pana la aparitia complicatiilor, luni

Durata spitalizarii la etapa complicatilor in

y Lo 13,4+0,5 (9,0 - 20,0)
urma operatiilor de reconstructie, zile

Abces hepatic - bilioragie 1(1,4%)
Bilioragie pe dren de siguranta 24 (34,8%)
Colangita 1(1,4%)
Dehiscentd partiala de anastomoza 12 (17,4%)
Hematom al plagii postoperatorii 9 (13,0%)
Pneumonie 7 (10,1%)

Supuratia plagii postoperatorii 15 (21,7%)

Dupd clasificarea Terblanche

gradul I 123 (60,6%)
gradul II 39 (19,2%)
gradul I11 18 (8,9%)
gradul IV 23 (11,3%)

Notd: datele sunt prezentate drept valori absolute (relative), sau medie *
deviere standard (extreme).

Complicatii postoperatorii imediate dupa reconstructia ca-
ilor biliare au fost Inregistrate In 69 (34,0%) de cazuri. Com-
plicatia postoperatorie cea mai severa a fost abcesul postope-
rator, inregistrat la 1 (1,4%) pacient. Situatia a fost rezolvata
prin drenaj percutan ecoghidat.

Bilioragia tranzitorie in primele 72 de ore postoperatoriu
a fost cea mai frecventa complicatie, fiind inregistrata la 24
(34,8%) de pacienti. Evenimentul dat nu a necesitat interven-
tii adaugatoare, fiind clarificat odata cu restabilirea pasajului
intestinal postoperator.

Infectarea de plagd a fost Inregistratala 15 (21,7%) bolnavi
si a fost rezolvata conservativ, prin pansamentele aseptice.

Complicatii postoperatorii alarmate au fost dehiscentele
partiale de anastomoza, inregistrate la 12 (17,4%) pacienti.
Aceste cazuri s-au solutionat conservativ, datorita unei dre-
nari intraoperatorii cu un sistem de drenaj atat posterior, cat
si anterior de anastomoza, In ansamblu cu drenajul transana-
stomotic dupa Veolker.

Complicatiile hemoragice postoperatorii au fost intalnite
in varianta de hematom de plagala 9 (13,0%) bolnavi, rezolva-
te prin evacuare in timpul pansamentelor largite, cu asistenta
anesteziologica.

Complicatiile pulmonare postoperatorii au fost Inregistra-
tein 7 (10,1%) cazuri, majoritatea fiind pneumonii.

Colangita postoperatorie a fost 1a 1 (1,4%) pacient, tratata
prin terapie antibacteriana tintita si corectie hidroelectrolitica.

Time from the surgery till complications arousal, 29.940.5 (2.0 - 68.0)
months

Length of hospitalization at complications stage

. 13.4+0.5 (9.0 - 20.0)
after reconstructive surgery, days

Liver abscess - bile leak 1(1.4%)
Bile leak on safety drain 24 (34.8%)
Cholangitis 1(1.4%)
Partial dehiscence of anastomosis 12 (17.4%)
Postoperative wound hematoma 9 (13.0%)
Pneumonia 7 (10.1%)

Postoperative wound suppuration 15 (21.7%)

Clinical classification by Terblanche

grade 123 (60.6%)
grade II 39 (19.2%)
grade III 18 (8.9%)
grade IV 23 (11.3%)

Note: data are presented as absolute values (relative), or mean * standard
deviation (extremes).

Immediate postoperative complications after surgical re-
construction operations were recorded in 69 (34.0%) cases.
Most feared postoperative complication was the postopera-
tive abscess, found at 1 (1.4%) patient. The situation was re-
solved by echo-guided percutaneous drainage.

Transitory bile leak during first 72 hours after surgery was
most frequent, evaluated at 24 (34.8%) patients. This event
did not require additional interventions, being clarified with
the rehabilitation of intestinal passage after surgery.

Wound infection was recorded at 15 (21.7%) patients and
was resolved by conservative aseptic dressings.

Alarming postoperative complications were partial anas-
tomosis dehiscence established in 12 (17.4%) cases. These
cases were resolved conservatively, due to intraoperative
drainage with anastomosis drainage system both posteriorly
and anteriorly together with transanastomotic drainage after
Veolker.

Postoperative bleeding complications were encountered in
version of wound hematoma - 9 (13.0%) cases, resolved by
the cutting of infection through widened dressings with anes-
thetically potentiation.

Postoperative pulmonary complications were recorded in
7 (10.1%) cases, mostly pneumonia.

The serious consequences of biliary infection were scored
in episodes of cholangitis at 1 (1.4%) patient, solved through
targeted antibacterial and infusion therapy.
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Monitorizarea postoperatorie
Evaluarea clinico-functionalda a rezultatelor la distanta a
fost realizata in baza clasificarii profesorului John Terblanche
si colab. (1990), care este utilizat extensiv pentru evaluarea
calitatii vietii la pacientii cu reconstructii biliare si reprezinta
o scala de referinta in domeniul dat:
= gradul I: nu existd simptome biliare;
= gradul II: simptome tranzitorii, in prezent - niciun simp-
tom;
= gradul III: simptome clare, care necesita terapie medical3;
= gradul IV: stricturd recurenta care necesita corectie sau
deces corelat.
Gradul I si Il se considera drept rezultat ,,excelent” si,,bun”,
gradul III - ,,rezonabil”, gradul IV - ,slab” [22, 23].
Datele clinice, tratamentul chirurgical reconstructiv, rezul-
tatele la distanta ale tratamentului chirurgical, in functie de
scorul Terblanche obtinut, sunt prezentate in Tabelul 5.

Tabelul 5. Compararea datelor clinice ale pacientilor cu stricturi
biliare benigne, in baza clasificarii Terblanche.
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Postoperative monitoring
Clinical and functional evaluation of remote outcomes was
performed based on the classification proposed by Professor
John Terblanche et al. (1990), which is used to extensively to
evaluate quality of life of patients with biliary reconstructions
and presents a reference scale in this domain:
= grade I: no biliary symptoms;
= grade II: transient symptoms, at the moment no symp-
toms;
= grade III: clear symptoms requiring medical therapy;
= grade [V: recurrent stricture which needs correction or
related death.
Grade I and Il results are considered “excellent” and “good”,
grade III - “reasonable” and grade IV - “poor” [22, 23].
Clinical data, reconstructive surgical treatment, remote
results of the surgical treatment depending on the obtained
Terblanche score, are presented in Table 5.

Table 5. Comparison of clinical data of patients with benign
biliary strictures depending on Terblanche classification.

Lotul A, n=162 Lotul B, n= 41
. (79,8%) (20,2%)
Parametri (Terblanche (Terblanche p
gr.Isill) gr. LI silV)

Simptome si semne, abs. (%)

Lot A, n=162 Lot B, n=41
0, 0,

Parameters gz;?)l/:l)lche ggll‘f)l/;g)che P

gr.1&1I) gr. 11l & 1V)
Symptoms and signs, abs. (%)
Biliary colic 75 (46.3%) 28 (68,3%) <0.05
Jaundice 121 (74.7%) 36 (87.8%) <0.05
Angiocholitis 146 (90.1%) 38 (92.7%) ns
Cutaneous pruritus 81 (50.0%) 23 (56.1%) ns
Hepatomegaly 19 (11.7%) 13 (31.7%) ns
Fistula 109 (67.3%)  28(68.3%) ns

Colica biliara 75 (46,3%) 28 (68,3%) <0,05
Icter 121 (74,7%) 36 (87,8%) <0,05
Angiocolita 146 (90,1%) 38 (92,7%) ns
Prurit cutanat 81 (50,0%) 23 (56,1%) ns
Hepatomegalie 19 (11,7%) 13 (31,7%) ns
Fistula 109 (67,3%) 28(68,3%) ns
Fatigabilitate 112 (69,1%) 28(68,3%) ns
Tratament chirurgical reconstructiv, abs. (%)

Bihepatiocojejunostomie 11 (6,8%) 4 (9,8%) ns
Hepaticojejunostomie 78 (48,1%) 24 (58,5%) ns
Choledochojejunostomie 73 (45,1%) 13 (31,7%) ns

Fatigue 112 (69.1%) 28 (68.3%) ns

Complicatii postoperatorii imediate in urma etapei de reconstructie (n=69),

Reconstructive surgical treatment, abs. (%)

Bihepatiocojejunostomy 11 (6.8%) 4 (98%) ns
Hepaticojejunostomy 78 (48.1%) 24 (58.5%) ns
Choledochojejunostomy 73 (45.1%) 13 (31.7%) ns

abs. (%)

Pacienti cu complicatii, 38 (23,5%) 31 (75,6%) <0,001
total

Abces hepatic - bilioragie 0 (0%) 1(3,2%) NA
Bilioragie pe dren de 12 (31,6%) 12 (38,7%) ns
siguranta

Colangita 0 1(3,2%) NA
Dehiscentd partiala de 0 12 (38,7%) NA
anastomoza

Hematom al plagii post- 8 (21,1%) 1(3,2%) ns
operatorii

Pneumonie 7 (18,4%) 0 NA
Supuratia plagii posto- 11 (28,9%) 4 (12,9%) ns
peratorii

Complicatiile la distantd in urma etapei de reconstructie, (n=42), abs. (%)
Numarul total al 3(1,9%) 39 (95,1%) <0,001
pacientilor

Angiocolita cronica 0 10 (25,6%) NA
Hepatita colestatica 1(33,3%) 4(10,3%) NA
Stricturd hepaticojeju- 1(33,3%) 21 (53,8%) ns
nal-anastomotica

Strictura si calcul de fir 1(33,3%) 3 (7,7%) ns
Stricturd si pseudo-anev- 0 1(2,6%) NA

rism

Immediate postoperative complications following the reconstructive stage
(n=69), abs. (%)
Patients with complications,

38(23.5%) 31 (75.6%)

<0.001

total

Liver abscess - bile leak 0 (0%) 1(3.2%) NA
Bile leak on safety drain 12 (31.6%) 12 (38.7%) ns
Cholangitis 0 1(3.2%) NA
Partial dehiscence of anasto- 0 12 (38.7%) NA
mosis

Postoperative wound hema- 8(21.1%) 1 (3.2%) ns
toma

Pneumonia 7 (18.4%) 0 NA
Postoperative wound suppura- 11 (28.9%) 4 (12.9%) ns

tion

Remote complications following reconstructive stage (n=42), abs. (%)

Total number of patients 3(1.9%) 39 (95.1%) <0.001
Chronic angiocholitis 0 10 (25.6%) NA
Cholestatic hepatitis 1(33.3%) 4 (10.3%) NA
Hepaticojejunal-anastomosis 1 (33.3%) 21 (53.8%) ns
stricture

Stricture and thread gallstone 1 (33.3%) 3(7.7%) ns
Stricture and pseudoaneurysm 0 1 (2.6%) NA

Notd: ns - statistic nesemnificativ (p=0,05); NA - neaplicabil.

Note: ns - statistically not significative (p=0.05); NA - non-applicable.



Durata medie de monitorizare a fost de 29,9+0,5 de luni, cu
extreme intre 2 si 68 de luni. Rezultate excelente sau bune s-au
obtinutla 134 (66,01%) dintre pacienti, la restul 69 (33,9%) -
rezultate rezonabile sau slabe.

Pacientii din grupul Terblanche I (n=123, 60,6%) au ma-
nifestat o Tnsandtosire durabila si o lipsa de acuze din partea
sistemului hepatobiliar, cu o reincadrare integrala in activita-
tea sociala.

Grupul Terblanche II (n=39, 19,2%) au prezentat doar epi-
sodic semne clinice tranzitorii pentru o hepato-biliopatie cro-
nic3, fara niciun impact. Starea era tinuta sub control prin prin
dietoterapie, hepatoprotectoare, prescrise ambulatoriu.

Grupul Terblanche Il (n=18, 8,9%) a reprezentat pacientii
cu acuze la momentul examenului periodic, cu teste de dere-
glare a functiei hepatobiliare. Toti ei au fost internati pentru
tratament In stationar chirurgical pentru examinari suplimen-
tare si tratament medicamentos.

Grupul Terblanche IV (n=23, 11,3%) l-au reprezentat paci-
entii cu recidiva de stricturad de cale biliara si dereglare esen-
tiala a functiei hepatobiliare, pe fond de angiocolita de reflux
sau hepatiti colestatici severi. In toate cazurile au fost con-
statate stricturi ale hepaticojejunal-anastomozei, pentru care
s-a efectuat plastia ei cu elemente tip Heineke-Mikulicz. Inter-
ventia data a avut drept scop lichidarea stricturii si refacerea
anastomozei in limita testurilor prezente la linia de anasto-
moza. Toate cazurile au prezentat, intraoperator, un proces fi-
broblastic la nivel de hepatojejunostomie; ductul biliar nu era
implicat nemijlocit, prezentand tesut normal. Acest moment
a fost decisiv In omiterea necesitatii de a reface anastomoza
si de a realiza doar o plastie a gurii de anastomoza, folosind
numai sutura atraumatica de tipul PDS 5/0, amplasatd intr-un
singur plan si cu drenare separata a ambelor canale hepatice.
Drenurile s-au mentinut pana la 6 luni, avand un rol de carcasa
pentru stabilizarea formarii gurii de anastomoza. Rezultatele
postoperatorii au fost foarte bune.

Discutii

Scopul tratamentului reconstructiv al stricturilor biliare
postoperatorii este asigurarea, pe termen lung, a unui flux
biliar-enteral prin intermediul HJA si evitarea unei restric-
turi ulterioare. Hepaticojejunoanastomoza a devenit, deja,
un standard in reconstructiile biliare. Majoritatea studiilor,
dedicate impactului hepaticojejunoanastomozelor pe ansa
Roux, prezinta o rata de succes postoperator de la 90% la
98%. Exista cercetdri de evaluare la o distanta de peste 10 ani
postoperator, care demonstreaza o eficacitate clinica impor-
tantd a metodei, raportand rezultate bune de la 82% pana la
98% din cazuri. Majoritatea chirurgilor care practica chirurgia
reconstructiva biliara afirma ca aceste interventii necesita o
dotare clinica de performanta, o abordare multidisciplinara,
un management chirurgical etapizat si, nu in ultimul rand, o
experientd institutionalda importanta. Asemenea conditii pot fi
asigurate de Centre de excelenta sau Clinici universitare, spe-
cializate in domeniu [13, 24-26].

Hepaticojejunoanastomoza permite excluderea refluxului
entero-biliar, care este prezent in anastomozele hepaticodu-
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Remote surveillance on average was 29.9+0.5 months, with
amplitude range from 2 to 68 months. Excellent or good results
were obtained at 134 (66.01%) patients, while 69 (33.9%) re-
maining patients showed reasonable or weak results.

Patients from group Terblanche I (n=123, 60.6%) showed t
a sustainable recovery and a lack of complaints from the hepa-
tobiliary system, with a full reinstatement in social activity.

Group Terblanche II (n=39, 19.2%) only episodically had
clinical transient signs of a chronic liver and biliopathy, with-
out any serious impact. These states were corrected by diet,
hepatoprotective therapy, which were received episodically in
the hospital.

Group Terblanche III (n=18, 8.9%) represented patients
who presented complaints at the time of the tests exam and
hepatobiliary function disorders. All of them required episodi-
cally surgical hospitalization for additional examinations and
medical treatment.

Group Terblanche IV (n=23, 11.3%) accounted patients
with recurrent biliary stricture and essential disturbance of
hepatobiliary function on reflux angiocholitis background or
of severe cholestatic hepatitis. In all cases were found stric-
tures of hepaticojejunal-anastomosis, we performed plastic
surgery of hepaticojejunal-anastomosis with plastic elements
of Heineke-Mikulicz type. Intervention aimed to liquidate the
stricture and anastomotic restoration within the present tis-
sues on anastomosis line. All cases had an intraoperative fi-
broblastic process on hepaticojejunostomy level while the bile
duct was not directly involved, presenting normal tissue. This
moment was decisive in omitting the need to restore the anas-
tomosis and achieve only a plasty of anastomosis mouth using
5/0 PDS atraumatic suture only in single plane and separate
drainage of both liver channels. Drains were maintained for
up to six months, having a housing role in order to stabilize the
formation of the anastomosis mouth. The achieved postopera-
tive results were very good.

Discussion

The purpose of reconstructive treatment of postopera-
tive biliary strictures is to ensure long-term biliary-enteral
flow through HJA and avoid a subsequent re-stricture. He-
paticojejunal-anastomosis has become a standard in biliary
reconstruction. Most studies dedicated impact of hepaticoje-
junal-anastomosis on Roux loop present a postoperative suc-
cess rate from 90 to 98%. There are present remote research
evaluations of more than 10 years postoperatively which
demonstrate a significant clinical efficacy of the established
method with good results from 82% to 98% cases. Most sur-
geons practicing reconstructive biliary surgery say that these
interventions require clinical performance equipment, a mul-
tidisciplinary approach, a staged surgical management and
not last, an important institutional experience. These things
are only possible in Centers of excellence or University clinics,
specialized in the field [13, 24-26].

Hepaticojejunal-anastomosis will allow us to exclude
entero-biliary reflux, which is present in hepatico-duodenal
and jejunal anastomoses with short arm. Reflux is the cause
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odenale si cele jejunale cu un brat scurt. Anume refluxul este
cauza procesului inflamator cronic in arborele biliar, care in-
duce proliferarea tesutului fibros, cu strictura gurii de ana-
stomoza. Existd doua directii de rezolvare a problemei date.
Astfel, marea majoritate a chirurgilor a preferat perfectiona-
rea tehnicii de formare a anastomozei cu material modern de
sutura si montarea unui brat jejunal nu mai mic de 80-90 cm
[27, 28, 29]. Cealalta optiune consta in modificarea gurii de
anastomozd, cu efecte mecanice antireflux. Au existat, de ase-
menea, tentative de a modela valve artificiale la nivel de ana-
stomoz3, croite din mucoasa intestinala, cu scop de a o proteja
de un eventual reflux. Aceste tipuri de stome, de regula, erau
eficiente pentru o perioada scurta de timp; pe termen lung,
induceau progresarea tesutului fibros la nivel de anastomoza.
Ins3, abordarea dati este consideratd una istorica. In prezent,
este cert ca niciun mecanism antireflux nu este eficient, daca
nu are o ansa Roux cu un brat de cel putin 80 cm. Un brat bine
preparat, cu vascularizare adecvata, permite evitarea refluxu-
lui biliar [22, 30].

in pofida realizarilor atinse, continud sa se noteze o le-
talitate Tnalta (4-19%) si persistenta recidivelor frecvente
ale stricturilor de hepaticojejunoanastomoze (3-28%), fapte
mentin domeniul dat in actualitatea de cercetare [31-35].

Concluzii

Rezultatele cercetarii au demonstrat ca interventiile re-
constructive ale cailor biliare principale, avand la baza ana-
stomozele biliojejunale pe ansa Roux, sunt eficiente in trata-
mentul stricturilor biliare benigne. Tratamentul chirurgical al
stricturilor biliare postoperatorii este in raport direct cu ni-
velul localizarii. Pentru stricturile Bismuth tip I, este optima
coledocojejunostomia termino-lateralad cu ansad izolatain Y ala
Roux. Pentru cele de tip 11, solutia consta in coledocojejunosto-
mie pe ansa izolatd In Y a la Roux. Pentru cazurile stricturilor
extinse in sus, hepaticojejunostomia pe ansa izolata in Y a la
Roux pare a fi o solutie pertinenta. La pacientii cu stenoze de
tip III, este preferabild hepaticojejunostomia termino-laterala
pe ansa izolata in Y a la Roux, cu o protejare transanastomoti-
ca separata a ductului hepatic drept si stang. Pentru stricturile
de tip 1V, este preferata aplicarea bihepaticojejunostomiei pe
ansa izolata Roux si drenarea obligatorie transanastomotica a
ambelor canale hepatice.

Consideram ca stratificarea riscului perioperatoriu, prega-
tirea preoperatorie adecvata si alegerea tehnicii chirurgicale
potrivite ale hepaticojejunostomiei in cazul stricturilor biliare
postoperatorii face interventia sigura chiar si pentru pacientii
varstnici.
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of chronic inflammatory process in the biliary tree which
evolves with the progress of fibrous tissue and as a result we
have stricture of anastomosis mouth. There are two directions
of solving this problem. The vast majority went about perfect-
ing the art of forming anastomosis with modern suture mate-
rial and performing a jejunal arm not less than 80-90 cm [27,
28, 29]. The other option is formation of variations of anasto-
mosis mouth with antireflux mechanical effects. There were
also tentatives to model artificial valves, cut from intestinal
mucosa which protect from any reflux. These types of stomy
were usually effective for a short period of time and doomed
to long-term progression of fibrous tissue at the anastomosis
level. This approach is considered to be passed to history. In
present, it is sure that no antireflux mechanism is efficient if it
does not have a Roux loop with an arm of at least 80 cm. Only
awell-prepared arm with adequate vascularity will allow us to
avoid bile reflux [22, 30].

Neverminded the achieved results, there is a high lethality
(4-19%) and frequent recurrences of hepaticojejunal-anasto-
mosis stricture (3-28%), which proves that the tab remains a
topical issue for further research [31-35].

Conclusions

Research results showed that reconstructive interventions
of main bile ducts, based on biliojejunal anastomosis on the
Roux loop are effective surgical techniques for the treatment
of benign biliary strictures. Surgical treatment of postopera-
tive biliary strictures is directly related to the localization lev-
el. For strictures of Bismuth type I is optimal an end-to-side
choledocojejunostomy with isolated in Y a la Roux loop. For
the type II, solution consists of choledocojejunostomy on the
isolated in Y a la Roux loop. For situations where we have
upwards extension of stricture, hepaticojejunostomy on iso-
lated in Y a la Roux loop seems to be a pertinent solution. For
patients with stenosis of type III an end-to-side hepaticojeju-
nostomy on isolated in Y a la Roux with separate transanasto-
motic protection of left and right hepatic ducts, is preferable.
For strictures of type 1V is the preferred the application of
bihepaticojejunostomy on isolated Roux loop and mandatory
transanastomotic drainage of both liver channels.

We consider that stratification of preoperatory risk, ad-
equate preoperative preparation and choice of surgical tech-
nique for hepaticojejunostomy in case of postoperative bili-
ary strictures - make the intervention safe even for elderly
patients.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Nu existd o metoda de dozare a fluocinolonului acetonid
aflat in asociere cu izohidrafuralul intr-un unguent combi-
nat. Aceastd forma farmaceutica se cerceteaza experimental
in vederea elaborarii Documentelor Analitice de Normare a
calitatii.

Ipoteza de cercetare

Dozarea substantelor medicamentoase intr-o forma far-
maceutica reprezintad un indicator important si obligatoriu la
determinarea calitatii medicamentului, fiind inclus in Docu-
mentele Analitice de Normare a calitatii.

Noutatea adusa literaturii stiintifice din domeniu

Pentru prima data a fost elaborata si validata o metoda de
dozare a fluocinolonului acetonid aflat in asociere cu o alta
substanta activa - izohidrafural, in aceeasi forma farmaceu-
tica.

Rezumat

Introducere. Cercetarea a fost initiata cu scopul de a ela-
bora si valida o metoda de dozare a fluocinolonului acetonid
din unguentul combinat cu continut de izohidrafural si fluo-
cinolon acetonid. A fost selectatd o metoda fizico-chimica mo-
derna: spectroscopia in ultraviolet si vizibil.

Material si metode. In cercetarea experimentali s-a uti-
lizat unguentul combinat cu continut de izohidrafural si fluo-
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What is not known yet, about the topic

There is no method of assay of fluocinolone acetonide,
which is in association with isohydrafural in a combined oint-
ment. This dosage form is investigated experimentally for the
development of Analytical Quality Control documents.

Research hypothesis

The assay of drug substances in a dosage form is an impor-
tant and mandatory indicator for determining the quality of
the drug and is included in the Analytical Quality Control do-
cuments.

Article’s added novelty on this scientific topic

For the first time, a method of assay of fluocinolone aceto-
nide in combination with another active drug substance - iso-
hydrafural in the same dosage form, has been developed and
validated.

Abstract

Introduction. The research was initiated with the purpo-
se of development and validation of a method of assay of flu-
ocinolone acetonide from the combined ointment containing
isohydrafural and fluocinolone acetonide. A modern physico-
chemical method has been selected: ultraviolet and visible
spectroscopy.

Material and methods. In experimental research, it was



cinolon acetonid, care a fost preparat in conditii de laborator.
In calitate de substante active au servit fluocinolonul acetonid
(Sigma Aldrich, concentratia 99,9%) si izohidrafuralul, sinte-
tizat la Catedra de chimie organica a Universitatii de Stat din
Moldova (concentratia 99,9%). De asemenea, s-a Intrebuintat
standardul analitic de fluocinolon acetonid (Sigma Aldrich,
concentratia 99,9%). Aparatajul utilizat a constituit: spectro-
fotometrul Agilent Technologies 95-00, o pereche de cuve din
cuart cu grosimea stratului de 10 mm, balanta analitica OHAUS
DV215 CD si vesela chimica de laborator. Rezultatele obtinute
au fost prelucrate statistic cu ajutorul programului SPSS 10.5.

Rezultate. La inregistrarea spectrului in ultraviolet si vi-
zibil, fluocinolonul acetonid a prezentat in apa un maxim de
absorbtie la 241 nm. Metoda spectrofotometrica in ultraviolet
si vizibil elaborata a fost validata dupa parametrii: liniaritate,
specificitate, limita de detectie, limita de cuantificare, precizie,
acuratete si robustete.

Concluzii. A fost elaboratd o metoda spectrofotometrica
in ultraviolet si vizibil de dozare a fluocinolonului acetonid
dintr-un unguent combinat cu izohidrafural. Rezultatele vali-
darii demonstreaza ca metoda elaborata este simpl3, rapida,
exactd si reproductibila. Astfel, metoda spectrofotometrica
in ultraviolet si vizibil, elaborata si validatd, ar putea fi in-
clusa in Documentele Analitice de Normare a calitatii ungu-
entului combinat cu continut de izohidrafural si fluocinolon
acetonid.

Cuvinte cheie: fluocinolon acetonid, dozare, unguent, spec-
trofotometrie in ultraviolet si vizibil, validare, izohidrafural.

Introducere

Din punct de vedere structural, fluocinolonul acetonid este
un glucocorticoid, derivat al hormonilor naturali adrenocor-
ticali: hidrocortizonul si corticosteronul. Datorita efectelor
terapeutice antiinflamatoare, antialergice si antipruritice pe
care le exercitd la nivelul pielii, fluocinolonul acetonid este uti-
lizat In diverse afectiuni cutanate precum dermatite, psoriazis,
lupus eritematos etc [1]. Exita sub diverse forme farmaceutice
pentru uz extern: creme, unguente, lotiuni si geluri [1].

Izohidrafuralul este un derivat nou al 5-nitrofuranilor si
poseda o actiune antimicrobiana bine marcatd, mai mare de-
cat a nitrofuralului de la 2 pana la 20 de ori fata de diverse
microorganisme grampozitive si gramnegative [2]. Un avantaj
il constituie faptul ca este o substanta medicamentoasa autoh-
ton3, fiind mai accesibila [2].

Combinarea izohidrafuralului si fluocinolonului acetonid
intr-o forma farmaceutica pentru uz extern, unguent, va con-
tribui la facilitarea tratamentului diverselor afectiuni cutanate
infectate si inflamatorii. in cadrul Laboratorului de analizi,
standardizare si controlul medicamentelor al Universitatii de
Stat de Medicina si Farmacie , Nicolae Testemitanu”, se fac cer-
cetdri privind elaborarea Documentelor Analitice de Normare
a calitatii unguentului combinat cu continut de izohidrafural si
fluocinolon acetonid.

Determinarea cantitativa a unei substante medicamen-
toase intr-o forma farmaceutica este un indicator esential si
obligatoriu la verificarea calitatii medicamentului. Deoare-
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used the combined ointment containing isohydrafural and
fluocinolone acetonide, which was prepared under labora-
tory conditions. The active drug substances were fluocino-
lone acetonide (Sigma Aldrich, 99.9% concentration) and
isohydrafural, which was synthesized at the Chair of organic
chemistry of the State University of Moldova (99.9% concen-
tration). It was used the apparatus: Agilent Technologies 95-
00 spectrophotometer, a pair of 10 mm quartz cuvettes, the
OHAUS DVZ215 CD analytical torque and laboratory glassware.
The obtained results were statistically processed using SPSS
10.5 software.

Results. Fluocinolone acetonide had a maximum of ab-
sorbtion at 241 nm in water at the recording of the ultraviolet
and visible spectrum. The developed ultraviolet and visible
spectrophotometric method has been validated by the para-
meters: linearity, specificity, detection limit, quantification
limit, precision, accuracy and robustness.

Conclusions. It was developed a spectrophotometric me-
thod in ultraviolet and visible of assay of fluocinolone aceto-
nide from a combined ointment containing isohydrafural. The
results of validation demonstrate that the developed method
is simple, rapid, accurate and reproducible. Thus, the develo-
ped and validated spectrophotometric method in ultraviolet
and visible could be included in the Analytical Quality Control
documents of the combined ointment containing isohydrafu-
ral and fluocinolone acetonide.

Key words: fluocinolone acetonide, assay, ointment, ultra-
violet and visible spectrophotometry, validation, isohydrafural.

Introduction

Fluocinolone acetonide is a glucocorticoid, derivative of
adrenocortical natural hormones: hydrocortisone and cor-
ticosterone. Fluocinolone acetonide is used in various der-
matological diseases such as dermatitis, psoriasis, lupus
erythematosus etc. due to its therapeutic dermatological
effects: anti-inflammatory, anti-allergic and anti-pruritic [1].
There are different dosage forms of fluocinolone acetonide
for external use: creams, ointments, lotions and gels [1].

Isohydrafural is a new derivative of 5-nitrofuran, which
has an antimicrobial activity against different gram-positive
and gram-negative microorganisms from 2 to 20 times higher
than that of nitrofural [2]. An advantage is that it is an indige-
nous drug substance, being more accessible [2].

The combination of isohydrafural and fluocinolone aceto-
nide in a dosage form for external use, ointment, will improve
the treatment of different infected and inflammatory derma-
tological diseases. The Analytical Quality Control documents
of the combined ointment containing isohydrafural and fluo-
cinolone acetonide are developed at the Laboratory of Analy-
sis, Standardization and Control of Drugs of Nicolae Testemit-
anu State University of Medicine and Pharmacy.

The assay of a drug substance in a dosage form is an es-
sential and mandatory parameter for verifying the quality of
drugs. There is no method of assay of the active drug substan-
ces from the combined ointment containing isohydrafural
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ce unguentul combinat cu continut de izohidrafural si fluo-
cinolon acetonid se afld la etapa de cercetare experimentala
1n laborator, nu exista o metoda de determinare cantitativa a
substantelor active, aflate in comun.

Revista literaturii, referitoare la dozarea substantelor me-
dicamentoase fluocinolon acetonid si izohidrafural, individu-
al, precum si In formele lor farmaceutice existente, denota
utilizarea pe larg a metodelor fizico-chimice de analiza [3-6].
Pentru determinarea cantitativa a fluocinolonului acetonid
din unguentul combinat, a fost selectatd metoda spectrofoto-
metrica UV-VIS, care s-a dovedit a fi o metoda simpla, rapida
si exacta [3].

Material si metode

Cercetadrile experimentale au fost efectuate in cadrul Cate-
drei de chimie farmaceutica si toxicologica a Universitatii de
Stat de Medicina si Farmacie ,Nicolae Testemitanu”, precum si
in cadrul Laboratorului de analiza, standardizare si controlul
medicamentelor al Universitatii de Stat de Medicina si Farma-
cie ,Nicolae Testemitanu”.

Elaborarea metodei de dozare a fluocinolonului acetonid
din unguentul combinat s-a efectuat in baza prevederilor ghi-
durilor Conferintei Internationale de Armonizare ,Q2R1: Pen-
tru proceduri analitice si validare” [7].

In studiu s-a utilizat unguentul combinat, preparat in
conditii de laborator. In calitate de substante active au servit
fluocinolonul acetonid (Sigma Aldrich, concentratia 99,9%)
si izohidrafuralul, sintetizat la Catedra de chimie organica a
Universitatii de Stat din Moldova (concentratia 99,9%). De
asemenea, s-a intrebuintat standardul analitic de fluocinolon
acetonid (Sigma Aldrich, concentratia 99,9%).

Aparatajul utilizat: spectrofotometrul Agilent Technologies
95-00, cuve din cuart cu grosimea stratului de 10 mm, balanta
analitica OHAUS DV215 CD.

La finalul cercetarilor s-a calculat concentratia fluocino-
lonului acetonid din unguentul combinat, in grame, utilizind
formula de calcul ce are la baza legea Bouguer-Lambert-Beer,
cu aplicarea solutiei standard de fluocinolon acetonid:

=—> % P P, incare:

A, xm, xV

ung px

A - absorbanta solutiei proba;

A_ - absorbanta solutiei standard;

m_ - masa standardului de fluocinolon acetonid, g;

m - masa unguentului luat pentru analizd, g;

VooV dilutiile folosite la prepararea probelor si solutiilor
standard, ml;

P - masa totala a unguentului, g.

Rezultatele obtinute au fost prelucrate statistic cu ajutorul

programului SPSS 10.5.

Rezultate

Initial au fost Inregistrate spectrele de absorbtie ale
solutiei standard de fluocinolon acetonid cu concentratia 10
pg/ml, solutiei proba de fluocinolon acetonid cu concentratia
10 pg/ml si a solutiei martor, preparate in aceleasi conditii (Fi-
gura 1).
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and fluocinolone acetonide as it is at the stage of experimen-
tal laboratory research.

The literature review of the assay of the drug substances:
fluocinolone acetonide and isohydrafural and of them from
their dosage forms indicates a widespread use of the physico-
chemical methods of analysis [3-6]. The UV-VIS spectrophoto-
metric method was selected for the assay of fluocinolone ace-
tonide from the combined ointment, which is a simple, rapid
and accurate method [3].

Material and methods

The experimental researches were made at the Chair of
pharmaceutical and toxicological chemistry of Nicolae Test-
emitanu State University of Medicine and Pharmacy and at
the Laboratory of Analysis, Standardization and Control of
Drugs of Nicolae Testemitanu State University of Medicine and
Pharmacy.

The elaboration of the method of assay of fluocinolone ace-
tonide from the combined ointment was performed on the ba-
sis of the guidelines of the International Harmonization Con-
ference ,Q2R1: For analytical procedures and validation” [7].

For the experimental research, it was used the combined
ointment containing isohydrafural and fluocinolone aceto-
nide, which was prepared under laboratory conditions. The
active drug substances were fluocinolone acetonide (Sigma
Aldrich, 99.9% concentration) and isohydrafural, which was
synthesized at the Chair of Organic Chemistry of the State
University of Moldova (99.9% concentration). Also it was
used the analytical standard of fluocinolone acetonide (Sigma
Aldrich, 99.9% concentration).

It was used the apparatus: Agilent Technologies 95-00
spectrophotometer, a pair of 10 mm quartz cuvettes, the OHA-
US DV215 CD analytical torque and laboratory glassware.

At the end of the research, the concentration of fluocino-
lone acetonide in the combined ointment, was calculated, in
grams, using the Bouguer-Lambert-Beer law formula and the
standard solution of fluocinolone acetonide:

Ax x mst x Vpst . .
= x P, in which:

Ast 2 mung 25 Vpx

A - absorbance of the sample solution;

A, - absorbance of the standard solution;

m_ - mass of the standard fluocinolone acetonide, g;
m_-mass of ointment taken for analysis, g;

ung
V _,V - the dilutions used to prepare samples and stan-
pst’ " px
dard solutions, ml;
P - total ointment mass, g.
The obtained results were statistically processed using

SPSS 10.5 software.

Results

Initially, it was recorded the spectra of 10 pg/ml standard
solution of fluocinolone acetonide, 10 pg/ml sample solution
of fluocinolone acetonide and blank solution, which were pre-
pared under the same conditions (Figure 1).
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Fig. 1 Spectrele de absorbtie ale solutiilor standard, proba de
fluocinolon acetonid 10 pg/ml si a probei martor.
Fig. 1 Spectra of absorption of standard, sample solutions of
fluocinolone acetonide 10 ug/ml and blank solution.

Liniaritatea

S-a determinat absorbanta a sase solutii standard de fluo-
cinolon acetonid cu concentratiile: 2, 4, 6, 8, 10 si 20 pg/ml
la lungimea de unda 241 nm. Determinarile au fost repetate
de 3 ori, deviatia standard calculata fiind egala cu 0,004. in
baza rezultatelor obtinute, a fost trasata dreapta de etalonare
(Figura 2).

Selectivitatea

O proba martor a fost analizata spectrofotometric UV-VIS. Va-
loarea absorbantei la lungimea de unda maxima de absorbtie a
fluocinolonului acetonid - 241 nm este 0,03 (Figura 2).

Precizia

A. Repetabilitatea. S-au analizat 6 probe de unguent cu
concentratia fluocinolonului acetonid 10 pg/ml in aceeasi zi si
in aceleasi conditii (Tabelul 1).

B. Precizia intermediard. S-au analizat 6 probe de unguent
cu concentratia fluocinolonului acetonid 10 pg/ml in zile dife-
rite, dar in aceleasi conditii (Tabelul 1).

Tabelul 1. Rezultatele repetabilitatii si preciziei intermediare.
Table 1. Results of repeatability and intermediate precision.
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Fig. 2 Dreapta de etalonare a fluocinolonului acetonid.
Fig. 2 Calibration curve of fluocinolone acetonide.

Linearity

It was determined the absorbance of six standard solu-
tions of fluocinolone acetonide with concentrations of 2, 4, 6,
8, 10 and 20 pg/ml at the wavelength of 241 nm. The deter-
minations were repeated 3 times, the standard deviation was
0.004. The calibration curve was drawn using the obtained
results (Figure 2).

Selectivity

A blank sample was analyzed by UV-VIS spectrophotome-
tric method. The value of absorbance at the maximum wave-
length of absorption of fluocinolone acetonide - 241 nm is
0.03 (Figure 2).

Precision

A. Repetability. Six samples of ointment having the concen-
tration of fluocinolone acetonide 10 pg/ml were analyzed on
the same day and under the same conditions (Table 1).

B. Intermediate precision. Six samples of ointment having
the concentration of fluocinolone acetonide 10 pg/ml were
analyzed on different days, but under the same conditions
(Table 1).

Repetabilitatea

Precizia intermediara

Nr. Repetability Intermediate precision

No. Absorbanta Concentratia, g Absorbanta Concentratia, g
Absorbance Concentration, g Absorbance Concentration, g

1 0,37702 0,02503 0,37708 0,02524

2 0,37225 0,02524 0,37624 0,02519

3 0,36748 0,02460 0,36941 0,02473

4 0,37082 0,02482 0,37012 0,02478

5 0,37129 0,02485 0,37029 0,02479

6 0,37177 0,02489 0,37077 0,02482

I';/[Vi‘ii‘ge 037177 0,02491 0,37232 0,02492

?;‘;‘32? dsézsg;‘;sn 0,0031 0,0002 0,0034 0,0002

Deviatia standard relativa,% 0,827 0,864 0,0136 0,9136

Relative standard deviation, %
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Limita de detectie a fost determinata folosind formula de
calcul: LOD = (3,3xSD)/a, in care:

LOD - limita de detectie;

SD - deviatia standard;

a - panta dreptei de etalonare.

Valoarea limitei de detectie calculata este egala cu 0,365.

Limita de cuantificare a fost determinata folosind formula
de calcul: LOQ = (10xSD)/a, in care:

LOQ - limita de cuantificare;

SD - deviatia standard;

a - panta dreptei de etalonare.

Valoarea limitei de cuantificare calculatd este egalda cu
1,107.

Exactitatea metodei a fost determinata prin metoda
imbogatirii probelor, fiind calculat procentul recuperarii. Pen-
tru fiecare nivel de concentratie, determinarile au fost efectu-
ate in triplicat (Tabelul 2).

Robustetea metodei a fost cercetata prin variatia lungi-
mii de unda maxime de absorbtie a fluocinolonului acetonid.
Determinarile au fost repetate de 3 ori pentru fiecare lungi-
me de unda testata pe o proba a fluocinolonului acetonid cu
concentratia 10 pg/ml (Tabelul 3).

Discutii

Pentru elaborarea metodei de dozare spectrofotometrice,
initial s-a determinat lungimea de unda maxima de absorbtie
a fluocinolonului acetonid prin prepararea unei solutii stan-
dard apoase de fluocinolon acetonid cu concentratia 10 pg/
ml. S-a inregistrat spectrul de absorbtie al solutiei standard
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The limit of detection was determined using the equation:
LOD = (3.3xSD)/a, in which:

LOD - limit of detection;

SD - standard deviation;

a - slope of the calibration curve.

The limit of detection was calculated and was found to be
0.365.

The limit of quantification was determined using the equa-
tion: LOQ = (10xSD)/a, in which:

LOQ - limit of quantification;

SD - standard deviation;

a - slope of the calibration curve.

The limit of quantification was calculated and was found
to be 1.107.

The accuracy of the method was determined by the sam-
ple enrichment method, and the percentage of recovery was
calculated. For each concentration level, determinations were
made in triplicate (Table 2).

The robustness of the method was investigated by varying
the maximum absorption wavelength of fluocinolone aceto-
nide. The determinations were repeated 3 times for each test
wavelength of a 10 pg/ml fluocinolone acetonide sample (Ta-
ble 3).

Discussion

To develop the spectrophotometric method of assay, the
maximum absorption wavelength of acetonide fluocinolone
was initially determined by preparing a standard aqueous
solution of fluocinolone acetonide at a concentration of 10

Tabelul 2. Rezultatele exactitdtii metodei elaborate de dozare a fluocinolonului acetonid din unguentul combinat.
Table 2. Results of accuracy of developed method of assay of fluocinolone acetonide from the combined ointment.

Concentratia probei, Concentratia teoretica a
probei cu adaos, pg/ml

Theoretical concentration of Concentration in spiked
spiked sample, ug/ml

Nivelele de concentratie, %  pg/ml
Level of concentration, % Concentration of
sample, ug/ml

Concentratia In proba cu
adaos * SD, ug/ml (n=3) Recuperare + SD, %
Recovery + SD, %

sample + SD, ug/ml (n=3)

80 5 13
100 5 15
120 5 17

12,99+0,01 99,910,055
15,02+0,02 99,84+0,051
16,89+0,02 101,77+0,51

Nota: SD - deviatia standard.
Note: SD - standard deviation.

Tabelul 3. Rezultatele robustetei metodei spectrofotometrice UV-VIS de dozare a fluocinolonului acetonid din unguentul combinat.
Table 3. Results of the robustness of UV-VIS spectrophotometric method of assay of fluocinolone acetonide from the combined ointment.

Nr. Valorile absorbantei

No. Absorbance values

Il;l;lartgellr:njt:e undd 240 nm 241 nm 242 nm
1 0,37202 0,37364 0,37551
2 0,37112 0,37412 0,37612
3 0,37151 0,37422 0,37541
Media / Average 0,37155 0,37399 0,37568
Deviatia standard / Standard deviation 0,00045 0,00031 0,00038
Deviatia standard relativa, %

Relative standard deviation, % 0,121 0,083 0,102




obtinute 1n regiunea 200-500 nm. Absorbtia maxima s-a ob-
servat la 241 nm.

Metoda elaboratd a prezentat liniaritate in limitele
concentratiilor 2-20 pg/ml, coeficientul de corelatie fiind
0,99946 si ecuatia regresiei liniare: y=0,03612 x x +0,00151.

Metoda de dozare elaborata este selectiva, deoarece spec-
trul probei martor a prezentat o absorbtie infima la 241 nm.

Rezultatele repetabilitatii si preciziei intermediare denota
ca metoda elaborata este precisa, valorile deviatiei standard
relative fiind mai mici decat 2%, in ambele cazuri.

Metoda de dozare elaborata este exacta, deoarece valorile
medii ale recuperarii la nivelele de concentratie 80%, 100% si
120% au fost apropiate de 100% si deviatiile standard calcu-
late sunt mai mici decat 1.

Variatia maximului de absorbtie a fluocinolonului acetonid
cu+lnuaavutinfluentd majoraasupravalorilorabsorbantelor,
deviatiile standard relative fiind mai mici decat 1.

Concluzii

A fost elaborata o metoda spectrofotometrica in ultraviolet
si vizibil de dozare a fluocinolonului acetonid dintr-un ungu-
ent combinat cu izohidrafural. Rezultatele validarii demon-
streaza ca metoda elaborata este simpla, rapida, exacta si re-
productibila. Astfel, metoda spectrofotometrica in ultraviolet
si vizibil elaborata si validata ar putea fi inclusa in Documen-
tele Analitice de Normare a calitatii unguentului combinat cu
continut de izohidrafural si fluocinolon acetonid.
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Dozarea spectrofotometricd a fluocinolonului acetonid

pg/ml. The absorption spectrum of the standard solution in
200-500 nm region was recorded. Maximum absorption was
at 241 nm.

The developed method presented linearity within the li-
mits of 2-20 pg/ml, the correlation coefficient being 0.99946
and the equation of the linear regression: y=0.03612 x x
+0.00151.

The developed assay method is selective, because the
blank spectrum had a slight absorption at 241 nm.

The results of repeatability and intermediate precision
indicate that the developed method is accurate, the relative
standard deviation was less than 2% in both cases.

The developed assay method is accurate because the
mean recovery values at 80%, 100% and 120% concentration
levels were close to 100% and the calculated standard devia-
tions are less than 1.

The variation of the maximum absorption of fluocinolone
acetonide by +1 had no major influence on the absorbance
values, the relative standard deviations was less than 1.

Conclusions

It was developed a spectrophotometric method in ultra-
violet and visible of assay of fluocinolone acetonide from a
combined ointment with isohydrafural. The results of valida-
tion demonstrate that the developed method is simple, rapid,
accurate and reproducible. Thus, the developed and validated
spectrophotometric method in ultraviolet and visible could
be included in the Analytical Quality Control documents of
the combined ointment containing isohydrafural and fluoci-
nolone acetonide.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu sunt actualizate datele referitor la gradul de minera-
lizare si al prezentei grupei de azotiti (nitrati, nitriti) In apa
potabila, provenita din diferite surse si regiuni ale Republicii
Moldova.

Ipoteza de cercetare

Gradul de mineralizare si concentratia nitratilor si nitri-
tilor Tn apa potabila poseda o variabilitate semnificativa pe
teritoriul Republicii Moldova.

Noutatea adusa literaturii stiintifice din domeniu

Au fost actualizate datele referitor la gradul de mineraliza-
re si a concentratiei de nitrati si nitriti in apa potabild prove-
nita din diferite surse si regiuni ale Republicii Moldova.

Rezumat

Introducere. In Republica Moldova, sursele de apa sunt
repartizate neuniform in teritoriu. Populatia foloseste in scop
potabil apa din diverse straturi acvifere, care are particulari-
tati deosebite ale chimismului. Managementul necorespunza-
tor al deseurilor, nerespectarea regulilor sanitare si masurilor
de protectie ale surselor de apa sunt principalele cauze ale
inrautatirii calitatii apei din fantani. Problema apei potabile
sigure, In ultimii ani, a devenit o problema esentiala pentru
securitatea nationald in domeniul sanatatii publice.
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What is not known yet, about the topic

Data concerning the water mineralization level and the ni-
trogen group (nitrites, nitrates) presence in the potable water
coming from different water sources and regions of the Repu-
blic of Moldova is not updated.

Research hypothesis

The mineralization level and the nitrites and nitrates con-
centration in the potable water have a significant variability
on the territory of the Republic of Moldova.

Article’s added novelty on this scientific topic

Data concerning the mineralization level and the nitrites
and nitrates concentration in the potable water coming from
different sources and regions of the Republic of Moldova has
been upda ted.

Abstract

Introduction. In the Republic of Moldova, water sources
are unevenly distributed on the territory. The population uses
for drinking purposes the water from different aquifer layers,
which has special peculiarities of water chemistry. Inadequate
waste management, ignorance of sanitation rules and basic
protection measures of water sources are the main causes of
water quality worsening in wells. In the past years, the prob-
lem of safe drinking water has become a key issue for national
security in the field of public health.



Material si metode. Calitatea apei a fost cercetata la 12
parametri chimici (alcalinitate, amoniu, nitriti, nitrati, durita-
te totald, calciu, magneziu, reziduu sec, sulfati, cloruri, hidro-
carbonati, £Na+K), in conformitate cu recomandarile OMS.
Pentru evaluarea indicatorilor calitatii apei, au fost utilizate
urmadtoarele metode: spectrofotometrica, titrimetrica, gravi-
metrica, matematica. Metodele mentionate au fost utilizate
in conformitate cu urmatoarele documente normative: SM
SRISO 7150-1:2005; SM SR ISO 5664:2007; SM SR ISO 7890-
2:2006; SM SR ISO 9297:2012; SM SR EN ISO 9963-1:2007;
SM SR ISO 6058:2012; SM SR ISO 6059:2012; SM STAS
28601:2007, I1SO 9280:1990. Verificarea calitatii apei pota-
bile s-a efectuat in conformitate cu Normele sanitare privind
calitatea apei potabile, aprobate prin Hotararea de Guvern nr.
934 din 15 august 2007.

Rezultate. S-a stabilit ca valorile cele mai mari ale indici-
lor mineralizarii apei sunt caracteristice pentru sursele care
se alimenteaza din panza freatica si de profunzime (fantani
de mina si sonde arteziene), unde se atesta concentratii spo-
rite ale reziduului fix (respectiv, 1194,5+99,2 si 1097,9+80,2
mg/1), sulfati (corespunzator, 429,3+60,1 si 273,4+21,0 mg/1),
hidrocarbonati (495,4+21,6 si 498,8+24,5 mg/l) si un nivel
inalt al duritatii totale (31,2+2,7 si 26,6+1,2 °G). Gradul de mi-
neralizare al apei in sursele cercetate prezinta o crestere de
la sud spre nord. Continutul acestor substante este asociat cu
procesul descompunerii substantelor organice, respectiv, cu
activitatea organismelor si microorganismelor.

Concluzii. Un nivel mai sporit al indicilor mineralizarii
apei este caracteristic zonei de sud, comparativ cu centrul si
nordul republicii. Pentru apa din fantanile investigate, din care
se alimenteaza o mare parte a populatiei rurale, este caracte-
ristic, de asemenea, si un grad inalt de poluare cu substante
organice. Nivelurile maximale ale concentratiilor de nitrati au
fost inregistrate, preponderent, in zona de nord a Republicii.

Cuvinte cheie: calitatea apei, morbiditatea populatiei, apa
potabila.

Introducere

Apa are cel mai mare impact asupra sanatatii populatiei
dintre toti factorii de mediu. Managementul necorespunzator
al deseurilor, nerespectarea regulilor sanitare si masurilor de
protectie ale surselor de apa sunt principalele cauze ale inra-
utatirii calitatii apei din fantani [1, 2]. Problema apei potabile
sigure, In ultimii ani, a devenit o problema esentiala pentru
securitatea nationald in domeniul sanatatii publice [1, 3, 4].

Luand in consideratie faptul ca in Republica Moldova sur-
sele de apa sunt repartizate neuniform in teritoriu, populatia
foloseste in scop potabil apa din diverse straturi acvifere, cu
particularitati deosebite ale chimismului. Astfel, daca locali-
tatile urbane mari si unele sate din adiacenta se alimenteaza
centralizat cu apa din raurile Nistru si Prut, atunci orasele mai
mici si marea parte a localitdtilor rurale, unde locuieste mai
mult de jumatate din populatia republicii, se alimenteaza in
scop potabil cu apa din panza freatica si de profunzime.

Din cele 179.000 de fantani de mina si 4.800 de sonde ar-
teziene, existente in Republica Moldova, calitatea apei, in foar-

Calitatea apei potabile din Republica Moldova

Material and methods. Water quality was assessed for
12 chemical parameters (alkalinity, ammonia, nitrites, ni-
trates, total hardness, calcium, dry residue, sulfates, chlo-
rides, hydrocarbons, X£(Na*+K*), according to WHO recom-
mendations. In order to evaluate water quality indicators, the
following methods were used: spectrophotometric, titrimet-
ric gravimetric, mathematic. The above-mentioned methods
were used according to the following regulatory documents:
SM SR ISO 7150-1:2005; SM SR ISO 5664:2007; SM SR ISO
7890-2:2006; SM SR 1SO 9297:2012; SM SR EN ISO 9963-
1:2007; SM SR ISO 6058:2012; SM SR ISO 6059:2012; SM
STAS 28601:2007, 1SO 9280:1990. The water quality verifica-
tion was performed according to Sanitary norms of potable
water quality, approved by the Government Decision no. 934
on 15 august 2007.

Results. It was concluded that the highest values of wa-
ter mineralization indicators are characteristic for sources
feeding from ground waters (wells and artesian wells), where
high concentrations of dry residue (respectively, 1194.5+99.2
and 1097.9+80.2 mg/1), sulfates (429.3+60.1 and 273.4+21.0
mg/1), hydro carbonates (495.4+21.6 and 498.8+24.5 mg/l)
and a high level of total hardness (31.2+2.7 and 26.6+1.2
°G) were attested. Researched water sources have shown in-
creased level of mineralization from South to North. The pres-
ence of this substances in water samples, is due to organisms
and microorganisms activity, the final main of which is organic
matter decomposition.

Conclusions. A high level of water mineralization indica-
tors is characteristic for the South region, comparatively to the
Center and the North of the republic. A high level of pollution
with organic substances is also characteristic for the water
from the investigated wells that serves the majority of the ru-
ral population. Maximum levels of nitrates concentration were
identified mostly in the North area of the republic.

Key words: water quality, population morbidity, potable
water.

Introduction

Water has the biggest impact on human health among all
environmental factors. The main causes of water quality wors-
ening in wells are inadequate waste management, ignorance
of sanitation regulations and basic measures of protection of
water sources [1, 2].

In the past years, the problem of safe drinking water has
become a key issue for national security in the field of public
health [1, 3, 4].

Considering the fact that, in the Republic of Moldova wa-
ter sources are unevenly distributed, the population uses for
drinking purposes the water from different aquifer layers,
with special peculiarities of water chemistry. Thus, whether
the big urban areas and some adjacent villages are supplied
with water from the Nistru and Prut rivers, then smaller cities
and most of the rural areas, where more than half of the coun-
try’s population lives, are using for drinking purposes ground
and depth water sources.

From 179.000 wells and 4800 artesian wells present in the
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te multe cazuri, nu corespunde normelor in vigoare [1, 5, 6].
Conform datelor din ultimii ani ale Serviciului de Supraveghe-
re de Stat a Sanatatii Publice privind monitorizarea calitatii
apei potabile din republica, ponderea medie a neconformitatii
probelor de apa din apeductele alimentate din raurile Nistru
si Prut a constituit: la parametrii chimici - 8,2%, la parametrii
microbiologici - 2,0%; valoarea neconformitatii din sursele
de profunzime (sonde arteziene) a constituit 48,7% si 11,9%,
respectiv, iar ponderea neconformitatii apei din fantanile de
mind - de 82,3% si 38,6%, respectiv. in mod evident, aceste
neconformitati, direct sau indirect, pot avea un impact negativ
asupra starii de sanatate a populatiei [2, 7, 8].

Cunoasterea particularitatilor interferentelor chimice ale
calitatii apei din diferite surse si diferite zone ale republicii ar
permite directionarea masurilor de interventie in scopul pre-
venirii maladiilor hidric dependente.

Material si metode

Protocolul de cercetare a fost aprobat de comitetul de etica
al USMF ,Nicolae Testemitanu” (avizul nr. 40 din 13.05.2015).
Drept obiect de studiu a servit calitatea apei folosita in scopuri
potabile din diferite surse (apeducte din sursele de suprafata
si de profunzime, fantani de mina), din 9 localitati, care, terito-
rial, reprezinta principalele zone ale republicii (Nord - satele
Ruseni, Bratuseni si oraselul Cupcini; Centru - satele Condri-
ta, Cricova si oraselul Vadul lui Voda; Sud - satele Huluboaia,
Moscovei si Rosu). Unul din criteriile de baza in selectarea lo-
calitatilor a fost folosirea in scop potabil a apei din aceleasi
surse pe parcursul a mai mult de 10 ani.

Calitatea apei a fost evaluata prin efectuarea testelor de la-
borator la 11 parametri sanitaro-chimici (in total - 561 de de-
termindri) a 51 de probe de apa, luate din localitatile selectate,
utilizind metodele: gravimetrica, cromatografica, volumetrica
si optica.

De asemenea, au fost evaluate rezultatele retrospective ale
investigatiilor de laborator, referitoare la calitatea apei din
sursele cercetate. In acest scop, datele necesare au fost colec-
tate din registrele Centrelor de Sanatate Publica teritoriale: 90
probe, 11 indicatori, 990 de determinari.

Drept referinta au fost utilizate urmatoarele documente
normative: SM SR ISO 7150-1:2005; SM SR ISO 5664:2007;
SM SR ISO 7890-2:2006; SM SR IS0 9297:2012; SM SR EN ISO
9963-1:2007; SM SR 1SO 6058:2012; SM SR ISO 6059:2012;
SM STAS 28601:2007,1S0 9280:1990. Verificarea calitatii apei
potabile s-a efectuat in conformitate cu Normele sanitare pri-
vind calitatea apei potabile, aprobate prin Hotararea de Gu-
vern nr. 934 din 15 august 2007.

Datele obtinute au fost numerizate in tabele excel. Statisti-
ca descriptiva.

Rezultate

Parametrii care reflecta gradul de mineralizare al apei, in
functie de sursa, este prezentat in Tabelul 1.

Un alt indicator important al mineralizarii apei este durita-
tea ei. Rezultatele studiului cu privire la duritatea totala a apei
denotad valori destul de variate (Tabelul 2). Duritatea totald in
apa furnizatd centralizat din sursele de suprafata a prezentat o
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Republic of Moldova, the water quality, in many cases, does not
comply with existing sanitary legislation [1, 5, 6, 9]. Accord-
ing to recent data offered by the State Supervision Service of
Public Health, regarding the monitoring of water quality in the
country, the average of non-compliance water samples from
aqueducts supplied from the Nistru and Prut rivers are: chem-
ical parameters - 8.2%, microbiological parameters - 2.0%,
the percentage of non-conformity in depth sources (artesian)
constituted 48.7% and 11.9%, the share of non-conformity of
water from wells - 82.3% and 38.6%, respectively. These non-
compliances, may have directly or indirectly a negative impact
on the health of population [2, 7, 8].

Knowing the particularities of water chemical interferenc-
es of different water sources from different parts of the coun-
try, would allow targeting the mitigation measures of hydric
related diseases.

Material and methods

The research protocol was approved by the ethics com-
mittee of Nicolae Testemitanu State University of Medicine
and Pharmacy (approval certificate no. 40 from 13.05.2015).
As a study object was the quality of the water used for drink-
ing purposes from different sources (ground and depth water
sources, wells and artesian wells), from 9 localities that repre-
sent the main regions of the country (North - villages Ruseni,
Bratuseni and town Cupcini; Center - villages Condrita, Cri-
cova and town Vadul lui Voda, South - villages Huluboaia,
Moscovei and Rosu). One of the basic criteria in selecting the
localities was the use of water for drinking purposes from the
same sources over more than 10 years.

Water quality assessment has been carried out by labora-
tory analysis of 51 water samples from the selected localities
for 11 sanitary-chemical parameters (561 determinations)
using the following methods: gravimetric, chromatographic,
titrimetric and optical density.

The retrospective results of laboratory investigations of
water quality in the researched sources were also assessed.
For this purpose, the necessary data was collected from the lo-
cal Public Health Centers registries: 90 samples, 11 indicators,
990 determinations.

As reference, the following regulatory documents were
used: SM SR ISO 7150-1:2005; SM SR ISO 5664:2007; SM SR
[SO 7890-2:2006; SM SR IS0 9297:2012; SM SR EN ISO 9963-
1:2007; SM SRIS0 6058:2012; SM SRISO 6059:2012; SM STAS
28601:2007, ISO 9280:1990. The water quality verification
was performed according to Sanitary norms of potable wa-
ter quality, approved by the Government Decision no. 934 on
15 august 2007).

The gathered data was placed in Excel tables. Descriptive
statistics.

Results

The parameters that reflect the level of water mineraliza-
tion, depending on the source are shown in Table 1.

Another important indicator of water mineralization is wa-
ter hardness. The results of the study concerning water hard-
ness has shown various values (Table 2). Total hardness of the
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Tabelul 1. Concentratiile medii ale unor indicatori ai mineralizarii apei din sursele selectate.
Table 1. The average concentrations of some indicators of water mineralization from the selected sources.

Sursa de apa
Water source

Reziduu fix, mg/1
Dry residue, mg/I

Sulfati, mg/1
Sulfates, mg/I

Cloruri, mg/1
Chlorides, mg/1

> Na*si K*, mg/I
Y Na* and K*, mg/1

Hidrocarbonati, mg/1
Hydrocarbons, mg/I

Apeducte din surse de suprafata
Aqueducts from surface sources

559,1+18,3 185,5+5,7 45,8+1,3 100,8+7,7 195,6+4,7
Apeducte din surse subterane
Aqueducts from underground sources 1097,9+80,2 273,4%21,0 49,9+11,1 234,6£41,6 498,8+24,5
Fantani
Wells 1194,5+99,2 429,3+60,1 90,0+12,5 210,7+30,2 495,4+21,6
CMA, conform HG 934 din 15.08.2007
MAC, according to HG 934 from 15.08.2007 1500,0 250,0 250,0 200,0 _
Tabelul 2. Duritatea totala medie a apei din sursele investigate (°G).
Table 2. Average total hardness of the water from the investigated sources (°G).
Sursa de apa Nord Centru Sud
Water sources North Center South
Apeduct din surse de suprafata 22,8 15,7 28,2
Aqueducts from surface sources
Apeducte din surse subterane 17,04 29,7 31,0
Aqueducts from underground sources
Fantani 13,4 17,02 34,5
Wells
Tabelul 3. Concentratia medie a sarurilor de azot in apa cercetata.
Table 3. The average concentration of nitrogen salts in the examined water.
Amoniac, mg/1 Nitriti, mg/1 Nitrati, mg/1
Ammonia, mg/I Nitrites, mg/I Nitrates, mg/I
Apeducte din surse de suprafata 0,16+0,01 0,02+0,001 5,1+0,5
Aqueducts from surface sources
Apeducte din surse subterane 0,93+0,05 0,05+0,002 1,8+0,17
Aqueducts from underground sources
Fantani 0,22+0,03 0,03+0,005 51,5+6,1
Wells
CMA (mg/1) 0,5 0,5 50,0
MAC, mg/1

tendintd de scadere de la nord spre sud, respectiv de la 22,8°G
pana la 13,4°G.

Prezenta sarurilor de azot In apa este determinat, In mare
parte, de procesul descompunerii substantelor organice - re-
zultat al activitatii microorganismelor. Concentratiile lor me-
dii totale in esantioanele de apa studiate sunt prezentate in
Tabelul 3.

Discutii

Unul dintre cei mai relevanti indicatori ai mineralizarii
apei este reziduul fix. Nivelul lui a prezentat valori mai mari
in apa din fantani si sondele arteziene, comparativ cu apa
din apeductele alimentate din sursele de suprafata, unde ni-
velul reziduului fix a fost de circa 2 ori mai mic. Un reziduu
fix mai Tnalt a fost constatat In fantanile din zona de sud
(1465,4+138,1 mg/1), urmate de cele din zona de nord si, apoi,
centru (1197,7+115,2 si 920,3+44,4 mg/], respectiv).

water supplied in a centralized manner from surface sources
showed a decreasing tendency from the North to South, re-
spectively from 22.8 °G to 13.4 °G.

The presence of nitrogen salts in water is determined,
mainly by the decomposition process of organic matter - a re-
sult of microorganisms’ activity. The total average concentra-
tion in the examined water samples are shown in Table 3.

Discussion

One of the most relevant indicators of water mineraliza-
tion is dry residue. It’s level showed higher values in the wa-
ter from wells and artesian wells, compared to the water from
aqueducts supplied from surface sources, where the level of
dry residue was twice less. A higher level of dry residue was
identified in wells from the South area (1465.4+138.1 mg/1),
followed by the North and Center area (1197.7+115.2 and
920.3+44.4 mg/1).
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in apa din sondele arteziene cercetate, valori mai mari au
fost caracteristice pentru zona de centru (1286,0+134,0 mg/1),
mai mici - pentru zona de sud (911,3+6,6 mg/1). In apeductele
alimentate din sursele de suprafata, modificari teritorial-de-
pendente ale reziduului fix nu s-au constatat. Totusi, este ne-
cesar de mentionat cad nivelul reziduului fix a fost mai mic in
apa furnizata din raul Nistru (405,7+8,7 mg/1), comparativ cu
apa din raul Prut, unde indicatorul dat a variat in limitele de
634,0-637,5 mg/1.

Concentratiile de sulfati si cloruri In esantioanele prelevate
au prezentat aceleasi legitati ca si In cazul reziduului fix. De
mentionat, ca nicio proba studiata nu a prezentat depasiri ale
concentratiei maxime admisibile.

Referitor la concentratia hidrocarbonatilor si cantitatea
medie sumara a cationilor de K* si Na*, cele mai mari valori
le-au prezentat esantioanele prelevate din sondele artezie-
ne (498,8+24,5 si 234,6+41,6 mg/l, respectiv). Cele mai mici
concentratii s-au inregistrat In apa surselor de suprafata
(195,6%4,7 si 100,8+7,7 mg/], respectiv).

Analizand acesti indicatori in functie de principalele zone
geografice ale republicii, s-a constatat ca nivelul mediu sumar
al cationilor de K* si Na* a fost cel mai mare In apa din fantanile
si sondele arteziene din sudul tarii (293,3+42,1 si 236,4+36,5
mg/], respectiv), iar cel mai mic - in apa din apeductele care
sunt alimentate din raul Nistru (39,2+5,4 mg/I). Concentrati-
ile de hidrocarbonati au prezentat marimi sporite in apa din
sondele arteziene situate la sudul republicii si fantanile din
zona Centru (795,0+23,4 si 536,4+19,5 mg/], respectiv); va-
lori mai mici au fost atestate pentru apa din apeductele ali-
mentate din sursele de suprafata din regiunea de sud a repu-
blicii (189,1+4,2 mg/1).

Nivelul cel mai mare al duritatii totale a fost Inregistrat in
apa din fantani (31,2+2,7 °G) unde, spre deosebire de apa din
apeductele de suprafatd, duritatea totald a prezentat o ten-
dinta de crestere de la nord spre sud (28,2 pana la 34,5°G,
respectiv).

Evaludnd continutul principalilor cationi formatori ai du-
ritatii totale, Ca* si Mg**, carora li se mai atribuie si un rol
protector in cazul bolilor cardiovasculare, s-a constatat ca in
toate esantioanele testate, concentratia Ca** a prevalat asupra
cationilor de Mg**. Atat continutul de Ca**, cat si cel de Mg*,
a fost mai mare in apa din fantani (98,5+9,3 si 75,9+7,3 mg/],
respectiv); in apa din apeductele de suprafata rezultatele au
fost de 58,1+1,3 si 28,6+1,1 mg/l, respectiv. Tendintele teri-
torial-dependente ale Ca** si Mg** au fost similare duritatii
totale a apei.

Concentratiile medii de amoniac (NH,) din apa apeducte-
lor alimentate din sursele de suprafata si apa din fantani au
prezentat valori, practic, egale (0,16+0,01 si 0,22+0,03 mg/],
respectiv). In apa din sonde, concentratia de amoniac a fost
de 4,2-5,8 ori mai mare. Aceeasi legitate caracterizeaza si con-
tinutul de azotiti (NO,), concentratia cdrora in apa din sonde
(0,05+0,002 mg/1) a fost mai mare decat din apeductele de su-
prafata (0,020,001 mg/1) si fantani (0,03+0,005 mg/1). Pro-
venienta acestor substante azotoase in apa din sonde este, de
reguld, de origine naturala.
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In the water from the artesian wells, higher values of dry
residue were characteristic for the Central area (1286.0+134.0
mg/1), less values for South (911.3+6.6 mg/1). The aqueducts
supplied from surface water sources, have not been identified
territorially-dependent variations of dry residue. It is worth
mentioning that the level of dry residue was less in the water
supplied from the Nistru river (405.7+8.7 mg/1), compared to
the water from Prut river where this indicator fluctuated be-
tween 634.0-637.5 mg/L.

Sulfates and chlorides concentrations in the collected sam-
ples showed similar patterns as in the dry residue case. Men-
tion: none of the examined samples has exceeded the levels of
maximum admissible concentration (MAC).

Concerning to the concentration of hydrocarbons and
the total average amount of K* and Na* cations, the highest
values showed in the samples collected from artesian wells
(498.8+24.5 and 234.6+41.6 mg/l). The smallest concen-
trations were registered in the water from surface sources
(195.6+4.7 and 100.8+7.7 mg/1).

Analyzing this indicators, depending on the main geo-
graphical areas of the country, it was concluded that the total
average of K* and Na* cations level was the highest in wells
and artesian wells from the South of the country (respective-
ly 293.3+42.1 and 236.4%£36.5 mg/l) and the least value was
identified in the water from the aqueducts supplied by the
Nistru river (39.2+5.4 mg/1). The concentrations of hydrocar-
bons were higher in the water from artesian wells situated
in the South of the country and in wells from the Center area
(correspondingly 795.0+23.4 and 536.4+19.5 mg/l, respec-
tively); less values were characteristic for waters from aque-
ducts supplied by surface waters from the South of the coun-
try (189.1+4.2 mg/1).

The highest level of total hardness of water was recorded
in wells (31.2+2.7 °G), where unlike surface water from aque-
ducts, total hardness shows a rising tendency from North to
South (28.2 to 34.5 °G, respectively.)

Assessing the content of the main cations - developers of
total hardness, Ca** and Mg*, that also have a protective role
in cardiovascular diseases, it was found that in all the tested
samples sources, Ca™ cation concentration prevailed over
Mg** cations. Both the content of Ca** and Mg** was higher in
water from wells (98.5+9.3 and 75.9+7.3 mg/], respectively);
the results shown in aqueducts from surface waters are the
following: 58.1+1.3 and 28.6+1.1 accordingly).

The territorially-dependent peculiarities of Ca** and Mg**
had similar features as for total hardness.

The average concentration of ammonia (NH,) in the wa-
ter of aqueducts supplied from surface sources and water of
wells had almost equal values (corresponding to 0.16+0.01
and 0.22+0.03 mg/ 1). In the water from artesian wells, the
concentration of ammonia was 4.2-5.8 times higher. The
same pattern is characteristic for the nitrites content (NO,),
the concentration of which (0.05+£0.002 mg/1) was higher in
artesian wells than in aqueducts supplied by surface waters
(0.02+0.001 mg/1) and wells (0.03+0.005 mg/1). The origin of
these nitrogenous substances in water from artesian wells is
usually, natural.



Atat amoniacul, cat si azotitii, au prezentat aceleasi legi-
tati teritorial dependente. Astfel, pentru apa din apeductele
de suprafata si fantani, concentratii mai mari ale elementelor
analizate s-au Inregistrat in zona de sud (amoniac: 0,21+0,01
si 0,36+0,01 mg/l; nitriti: 0,02+0,001 si 0,060,002 mg/], re-
spectiv), comparativ cu zona de nord (amoniac: 0,17+0,02 si
0,18+0,02 mg/l; nitriti: 0,003+£0,0001 si 0,030,003 mg/I, re-
spectiv). In apa din sondele arteziene, situatia a fost diametral
opusd, concentratiile mai mari fiind specifice pentru zona de
nord (amoniac - 2,4+0,1 mg/1 si nitriti - 0,11+0,004 mg/1), iar
cele mai mici - in zona de sud (0,35+0,03 si 0,02+0,001 mg/],
respectiv).

Prezenta amoniacului si nitritilor in apa este un indicator
indirect al poludrii bacteriene cu ape reziduale. La o expunere
a omului la doze mari, acestea pot avea efecte toxice severe.
Continutul azotatilor (NO,) in apa din apeductele alimentate
din sursele de suprafata si in sondele cercetate nu a variat
esential (5,1+0,5 si 1,8+0,17 mg/l, respectiv). in fantanile tes-
tate, concentratia azotatilor a fost, corespunzator, de 10,1 si
28,6 de ori mai mare, comparativ cu sursele anterior mentio-
nate.

in fAntanile investigate, cele mai Inalte concentratii de azo-
tati s-au Inregistrat la nordul republicii (88,6+10,0 mg/1), iar
cele mai mici - la sud (32,8+4,3 mg/1). In apeductul alimentat
din raul Nistru (zona de centru), concentratia azotatilor a fost
de 14,2 ori mai mare, comparativ cu apeductele alimentate din
raul Prut (zona de nord si de sud). Totusi, este necesar de men-
tionat ca in apeductele alimentate din sursele de suprafata nici
intr-o proba de apa concentratia nitratilor nu a depasit valori-
le maximal admisibile.

Concentratiile Tnalte de nitrati provoaca dereglari acute ale
sanatatii, determinate de afinitatea inalta a acestor compusi
chimici fata de hemoglobina din sange. Interactiunea nitratilor
cu hemoglobina conduce la formarea methemoglobinei, care
pierde capacitatea de a transporta oxigenul spre tesuturi. De-
osebit de sensibili la actiunea toxica a nitratilor sunt sugarii,
care se afla la alimentare artificiala pregatita cu apa cu surplus
de nitrati.

Concluzii

1) Calitatea apei potabile in Republica Moldova este vari-
abil3, in functie de sursa utilizata si de zona geografica a tarii.

2) Apa din sursele subterane se caracterizeaza printr-o
mineralizare excesiva, ce difera esential in aspect zonal. Con-
centratiile mai mari ai indicatorilor mineralizarii apei fiind
caracteristici zonei de sud, comparativ cu centrul si nordul
republicii.

3) Pentru apa din fantanile de mina este caracteristic si un
grad 1nalt de poluare cu substante organice. Valorile maximale
ale concentratiilor de nitrati Inregistrate sunt specifice, pre-
ponderent, pentru zona de nord a republicii.

Contributia autorilor

Toti autorii au contribuit In mod egal la realizarea acestei
lucrari. Versiunea finald a manuscrisului a fost aprobata de
toti autorii.
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Both ammonia and nitrites presents the same territorially-
dependent patterns.

Thus, for surface water aqueducts and wells, higher concen-
trations of the analyzed elements were recorded in the South
area (ammonia, corresponding to 0.21+0.01 and 0.36+0.01
mg/l1; nitrites: 0.02+0.001 and 0.06+£0.002 mg/1), compared
with the North area (ammonia: 0.17+£0.02 and 0.18+0.02 mg/1;
nitrites: 0.003+£0.0001 and 0.03+0.003 mg/], respectively). In
the artesian wells water, the situation is opposite, higher con-
centrations are specific to the North area (ammonia - 2.4+0.1
mg/1 and nitrites - 0.11+0.004 mg/1) and the lowest - to the
South area (respectively, 0.35£0.03 and 0.02+0.001 mg/1).

The presence of ammonia and nitrites in the water is an
indirect indicator of bacterial pollution with wastewaters. In
case of human exposure to high doses of ammonia, a serious
toxicological effects may occur.

The content of nitrates (NO,) in the water of aqueducts
supplied from investigated surface water sources and wells,
did not range significantly (5.1+0.5 and 1.8+0.17 mg/I, respec-
tively). In the investigated wells the concentration of nitrates
was accordingly 10.1 and 28.6 times higher in comparison
with the above-mentioned sources.

In the investigated wells the highest nitrate concentrations
were recorded in the North of the country (88.6£10.0 mg/1)
and lowest in the South (32.8+4.3 mg/l). The aqueduct sup-
plied from the Nistru river (Center area) had a concentration
of nitrates 14.2 times higher than aqueducts supplied from the
Prut river (the North and South). However, it is worth men-
tioning that the aqueducts supplied from surface sources did
not have exceeded nitrate maximum admissible values in nei-
ther of water samples.

High nitrates concentrations cause acute health disorders
determined by the high affinity of these chemical compounds
to the blood hemoglobin. The interaction of nitrates with he-
moglobin leads to the formation of met hemoglobin that loses
the ability to carry oxygen to tissues. Extremely sensitive to the
toxic action of nitrates are infants that are fed with artificial
nutrition prepared with water that has an excess of nitrates.

Conclusions

1) The water quality used for drinking purposes in the Re-
public of Moldova reflects varied features depending on the
geographical area of the country and the used source.

2) Water from underground sources is characterized by an
excessive mineralization that varies significantly according to
a specific area. Higher concentrations of mineralization indi-
cators are characteristic for the South area compared to the
Center and the North area of the country.

3) A high level of pollution with organic substances is char-
acteristic for the water from wells. Recorded maximum values
of nitrates concentrations are specific to the North area of the
country.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

in contextual dezvoltirii tehnologice rapide si evolutiei
noilor tehnici imagistice din wultimii ani, programul
educational si curriculumul de instruire in radiologie variaza
foarte mult intre diverse tari si universitati medicale.

Ipoteza de cercetare

Expunerea unei sinteze narative a literaturii contempo-
rane, referitoare la modificarile programului de studiu in ra-
diologie si imagistica medicala.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezinta o actualizare a ultimelor modificari ale
procesului educational in radiologie si imagistica medicala
la nivel international, incluzdnd programele de instru-
ire preclinic3, clinica si de specializare prin rezidentiat. O
sinteza a evolutiei procesului de instruire in cadrul catedrei
de radiologie si imagistica a Universitatii de Stat de Medicina
si Farmacie "Nicolae Testemitanu” din Republica Moldova
este, de asemenea, prezentata.

Rezumat

Introducere. Schimbarile pregnante care au avut loc in ra-
diologie si imagistica medicala in ultimele decenii au afectat
nu numai practica specialitatii, dar si cea a medicinei in sine.
in aceste conditii, programul de studiu a cunoscut, de aseme-
nea, o dezvoltare rapida pentru adaptarea la noile cerinte.
Majoritatea modificarilor au fost, insa, adesea implementate

REVIEW ARTICLE

Harmonization of educational
management in radiology
and medical imaging in the
Republic of Moldova with
international standards

Natalia Rotaru*!, Oxana Maliga®, Ion Codreanu®

IChair of radiology and imaging, Nicolae Testemitanu State University of
Medicine and Pharmacy, Chisinau, Republic of Moldova.

Manuscript received on: 23.06.2017
Accepted for publication: 05.09.2017

Corresponding author:

Natalia Rotaru, PhD, university professor

Chair of radiology and imaging

Nicolae Testemitanu State University of Medicine and Pharmacy

165, Stefan cel Mare si Sfant ave., Chisinau, Republic of Moldova, MD-2004
e-mail: natalia.rotaru@usmf.md

What is not known yet, about the topic

In the context of rapid technological developments and
newly evolved diagnostic imaging techniques during the last
years, the educational program and radiology study curricula
vary widely between different countries and medical univer-
sities.

Research hypothesis

To provide an overview of the published data on the recent
developments in the radiology and medical imaging training
programs.

Article’s added novelty on this scientific topic

The article presents an update on the latest changes in the
educational process in radiology and medical imaging at the
international level, including undergraduate, graduate and
residency training programs. A review of the evolution of the
training process within the Chair of radiology and imaging
at the Nicolae Testemitanu State University of Medicine and
Pharmacy of the Republic of Moldova is also presented.

Abstract

Introduction. The overwhelming changes that have oc-
cured in radiology and medical imaging in the last decades
have affected not only the practice of radiology, but also that
of medicine itself. In this situation, the training program also
underwent a rapid development to meet these new demands.
Most changes, however, have been implemented at the discre-



The evolution of medical imaging curriculum

la discretia autoritatilor locale, curriculumul de studiu pentru
diverse niveluri de pregatire variind foarte mult intre diverse
universitati.

Material si metode. Din bazele de date PubMed si Sco-
pus (Elsevier), au fost selectate articolele publicate intre anii
2000-2017 dupa cuvintele cheie: “radiology curriculum” si
“radiology educational management”. A fost selectata si pro-
cesatd informatia despre procesul de instruire in imagistica
medicala la nivel international, modificarile curriculumului de
studiu, precum si ale modalitatilor de instruire si prezentare a
informatiei. Modificarile programului de instruire si ajustarile
legislative, efectuate in acest domeniu In Romania si in Repu-
blica Moldova, au fost, de asemenea, studiate.

Rezultate. Dupa procesarea informatiei din bazele de date
PubMed si Scopus (Elsevier), conform criteriilor de cdutare, au
fost gasite 687 de articole referitor la procesul educational in
radiologie si imagistica medicald. Bibliografia finala contine
49 de surse relevante, care au fost considerate reprezentati-
ve materialelor publicate pe aceasta tema. Sursele includ, de
asemenea, si principalele modificari legislative in domeniu,
implementate in Romania si in Republica Moldova.

Concluzii. In ultimii ani, procesul de instruire in radiologie
si imagistica a cunoscut o dezvoltare rapid3, afectand si curri-
culumul universitar din Republica Moldova. Printre inovatiile
majore, implementate in cadrul Universitatii de Stat de Medici-
na si Farmacie ,Nicolae Testemitanu”, se pot enumera extinde-
rea programului de instruire de la 1 la 4 ani de studiu pentru
facultatile de medicina generala, integrarea cursurilor de radi-
ologie si imagistica in cadrul modulelor clinice pentru studentii
anilor IV siV, extinderea programului de instruire prin reziden-
tiat de la 3 1a 4 ani, precum si introducerea evaludrilor compu-
terizate. Continuarea acestor reforme devine esentiala pentru
alinierea la standardele practicate pe plan international.

Cuvinte cheie: curriculum de pregatire in radiologie, ma-
nagement educational in radiologie, instruire in imagistica
medicala

Introducere

Progresul tehnologic din ultimele decenii a afectat toate
disciplinele medicale, avand o repercusiune deosebita si asu-
pra imagisticii medicale. Avansurile tehnologiilor imagistice
si ale sistemelor informatice au transformat esential practica
radiologica prin aparitia de noi tehnici de imagistica medicala
(precum imagistica moleculara) si noi modalitati de furniza-
re si prezentare a datelor (precum sistemul de arhivare si co-
municare a imaginilor sau PACS) [1]. Ritmul rapid al evolutiei
tehnologiei in imagistica medicala reprezintd, insd, adesea, o
sabie cu doua tdisuri pentru medicii practicieni. Pe de o parte,
aceasta expansiune tehnologica rapida creeaza noi oportuni-
tati unice de diagnostic si tratament, solidificind pozitia spe-
cialistilor in cadrul comunititii medicale. In acelasi timp, noile
tehnologii de imagistica si informatica, adesea, prezinta un
nou set de provocari clinice, economice, educationale, de in-
tegrare si de implementare, atat pentru medicii imagisti, cat si
practicienii de diverse specialitati, care sunt abordati tot mai
frecvent cu noi aplicatii imagistice si informatice, ce depasesc
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tion of local authorities, the study curriculum for different lev-
els of training varying widely between different universities.

Material and methods. Articles containing the keywords
“radiology curriculum” and “radiology educational manage-
ment” published in the period 2000 - 2017 were selected from
the PubMed and Scopus (Elsevier) databases. Data related to
the training process in medical imaging at the international
level, including changes to the study curriculum, educational
formats and methods of information delivery were selected
and processed. The changes in the training program and the
legislative adjustments implemented in this regard in Roma-
nia and the Republic of Moldova have also been studied.

Results. After processing the data obtained from PubMed
and Scopus (Elsevier) databases according to the search crite-
ria, we found 687 articles related to the training process in ra-
diology and medical imaging. The final bibliography included
49 relevant sources that were considered representative for
the published materials on this topic. The sources also include
the main legislative changes in this area implemented in Ro-
mania and the Republic of Moldova.

Conclusions. During the last years, the training process
in radiology and medical imaging underwent a rapid devel-
opment, affecting also the university curriculum in the Re-
public of Moldova. Among the major changes implemented
within the Nicolae Testemitanu State University of Medicine
and Pharmacy can be mentioned the extension of the training
program from 1 to 4 years of study for General Medicine fac-
ulties, the integration of radiology courses within the clinical
modules during the 4% and 5% years of study, the extension of
the residency program from 3 to 4 years of training as well
as the introduction of computerized evaluations. Continuing
these reforms becomes essential for meeting the international
standards.

Key words: radiology curriculum, radiology educational
management, medical imaging training.

Introduction

The technological progress during the last decades has
affected all medical disciplines, especially the medical imag-
ing. Advances in medical imaging and information systems
technologies have transformed radiology practice through the
creation of new medical imaging techniques (like molecular
imaging), as well as new data delivery and presentation mo-
dalities (like picture archiving and communication system or
PACS) [1]. However, the rapid pace of technology evolution
in medical imaging may represent a double-edged sword for
medical practitioners. From one hand, this rapid technologi-
cal expansion creates new unique opportunities for diagnosis
and therapy, solidifying the position of its specialists within
the medical community. At the same time, new imaging and
computer technologies often present an entirely new set of
clinical, economic, educational, integration and implementa-
tion challenges for both radiologists and medical practitioners
that are increasingly bombarded with new medical imaging
and computer applications that surpass their predecessors



predecesorii lor in vitezd, complexitate si sofisticare [2]. Mai
mult decat atat, pe masura ce noile tehnologii sunt introduse
in practica medicald, asteptarile cu privire la precizia diagnos-
si In cresterea cerintelor si standardelor serviciilor medicale.
De aceea, succesul pe termen lung al medicilor clinicieni este
legat, Tn mare masurd, de acumularea unui volum mai mare de
cunostinte profesionale si adaptarea programelor educationa-
le la evolutia continua a tehnicilor de diagnostic si informaticii
medicale.

In acest context, scopul acestui articol este de a prezenta
o sinteza a celor mai recente date despre evolutia procesului
educational n imagistica medicala la nivel international, pre-
cum si o evaluare a procesului de instruire in cadrul Catedrei
de radiologie si imagistica a Universitatii de Stat de Medicina
si Farmacie ,Nicolae Testemitanu”.

Material si metode

Articolele au fost selectate din bazele de date PubMed si
Scopus (Elsevier) dupa cuvintele cheie: ,radiology curriculum”
si ,radiology educational management”. Pentru selectia avan-
satd a literaturii, au fost utilizate urmatoarele filtre: lucrari
publicate incepand cu luna ianuarie 2000 in limbile engleza,
romana si rusa. Dupa o analiza preliminara a titlurilor, in bi-
bliografia finald au fost incluse articole originale, articole de
sinteza narativa, sistematica si meta-analiza, precum si edito-
riale, care contineau informatii noi si concepte contemporane
despre evolutia procesului de instruire si managementului
educational 1n radiologie si imagistica medicald. Aditional, a
fost studiata bibliografia articolelor selectate, cu scopul de a
gasi alte articole relevante pe aceasta tema.

Modificarile programului de instruire si ajustarile legisla-
tive, efectuate in acest domeniu de catre Ministerul Sanatatii
din Romania, ca stat membru al Uniunii Europene, au fost,
de asemenea, studiate. Aditional, pentru evaluarea evolutiei
servicului de imagistica medicala si procesului de instruire
in aceasta specialitate in Republica Moldova, au fost studiate
ordinele Ministerului Sanatatii si ale Guvernului Republicii
Moldova cu referire la serviciile de radiologie si imagistica
medicald, precum si datele Catedrei de radiologie si imagis-
tica a Universitatii de Stat de Medicina si Farmacie ,Nicolae
Testemitanu”, referitoare la evolutia curiculumului de studiu
in imagistica medicala si timpul didactic alocat pentru stu-
dentii anilor III, IV, V si VI, precum si a instruirii prin rezi-
dentiat.

Rezultate

Dupa procesarea informatiei, selectate din bazele de date
PubMed si Scopus (Elsevier), conform criteriilor mentiona-
te, au fost gasite 687 de articole. Publicatiile cu privire la in-
struirea personalului cu studii medii (asistente medicale sau
tehnicieni), publicatiile, continutul carora nu reflecta evolutia
programelor educationale in radiologie si imagistica medi-
cal, desi au fost selectate de programul de cautare, precum si
cele care nu au fost accesibile pentru vizionare libera sau prin
baza de date HINARI (1. engl. Health Internet Work Access to
Research Initiative), disponibila in biblioteca stiintifica medi-
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in speed, complexity, and sophistication [2]. Moreover, the in-
troduction of new technologies into medical practice are com-
monly associated with increased expectations for diagnostic
accuracy and a better quality of patient care, which is ulti-
mately reflected in increasing requirements and higher overall
standards of medical services. Therefore, the long-term suc-
cess of medical practitioners is largely related to the accumu-
lation of a larger amount of professional knowledge and adap-
tation of educational programs to the continuous evolution of
diagnostic techniques and medical informatics.

In this context, we aimed to present a synthesis of recent
developments in the radiology and medical imaging training
programs at the international level, as well as a comprehen-
sive evaluation of the training process in the Chair of radiology
and medical imaging at the Nicolae Testemitanu State Univer-
sity of Medicine and Pharmacy.

Material and methods

Articles containing the keywords “radiology curriculum”
and “radiology educational management” were selected from
the PubMed and Scopus (Elsevier) databases. The following
filters were used for advanced literature search: articles pub-
lished since January 2000 in English, Romanian and Russian.
After a preliminary analysis, the final bibliography included
original articles, narrative and systematic reviews, meta-anal-
yses and editorials, containing new information and contem-
porary concepts about the evolution of the training process
and the educational management in radiology and medical
imaging. Additionally, the bibliography of the selected articles
has also been studied in order to find other relevant articles
on this topic.

Curricular changes to the training program in medical
imaging and legislative adjustments made in this area by the
Romanian Ministry of Health as a Member State of the Euro-
pean Union have also been analyzed. Additionally, for a com-
prehensive assessment of the medical imaging service and
the specialty training process in the Republic of Moldova, we
studied the orders issued by the Ministry of Health and by the
Government of the Republic of Moldova related to radiology
and medical imaging services, as well as the data available in
the Chair of radiology and imaging at the Nicolae Testemita-
nu State University of Medicine and Pharmacy, related to the
evolution of the study curriculum in medical imaging and the
teaching time allocated to both medical students in their II1, IV,
V and VI years of study and radiology residents.

Rezults

After processing the information selected from the PubMed
and Scopus (Elsevier) databases according to the described cri-
teria, we found 687 articles relevant to our topic. Publications
related to the training process of radiology tehnicians or nurc-
es, publications that did not reflect the evolution of education-
al programs in radiology and medical imaging despite being
selected by the search program, as well as those that were not
accessible for free viewing or via the HINARI (Health Inter-
net Access Work to Research Initiative) database available in
the Medical Sciences Library of the Nicolae Testemitanu State
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cala a Universitatii de Stat de Medicina si Farmacie ,Nicolae
Testemitanu”, au fost, ulterior, excluse din lista. Pentru a cla-
rifica unele date referitor la evolutia servicului de imagistica
medicala si procesului de instruire in aceasta specialitate in
Republica Moldova si in Romania, ca stat membru al Uniunii
Europene, au fost studiate 4 ordine ale Ministerului Sanatatii
si ale Guvernului Republicii Moldova, precum si curriculumul
de pregatire in specialitatea Radiologie-Imagistica Medicala,
publicat de catre Centrul National de Perfectionare in Dome-
niul Sanitar din Bucuresti, Romania si Ministerul Sanatatii din
Romania. Bibliografia finala a inclus 49 de publicatii.

Evolutia procesului educational in imagistica medicala

Procesul educational in radiologie si imagistica medicala a
suferit transformari majore in ultimul deceniu, reprezintand o
asociere complexa de pedagogie, evaluare si management [3,
4]. Datele publicate releva ca programul educational si curri-
culumul de instruire variaza foarte mult nu numai intre tari
si universitati medicale, dar chiar si intre colegii din cadrul
aceleiasi discipline [3, 5, 6]. Intr-o incercare de a tine pasul cu
progresul tehnologic, precum si cu noile modalitati imagistice
si tehnici de procesare a imaginilor, multe universitati si-au
adaptat programul de pregatire si curriculumul de radiologie
pentru toate nivelurile de studiu: nivel [ sau preclinic (pe plan
international, numit adesea undergraduate level), nivel II sau
clinic (pe plan international, numit adesea graduate level), si
nivel I1], sau pregatirea prin rezidentiat. Un studiu recent, refe-
ritor la curriculumul de radiologie preclinica in scolile medica-
le nord-americane, realizat de Rubin Z. si Blackham K. (2015),
a aratat, de asemenea, ca majoritatea institutiilor intentionau
sa puna in aplicare o metoda inovatoare de predare a cursuri-
lor de radiologie 1n viitorul apropiat [6]. Printre dificultatile
organizatorice si administrative, cel mai frecvent intalnite in
aceasta situatie, au fost mentionate orele suplimentare, nece-
sare pentru ajustarea curriculumului (73%), resursele dispo-
nibile (32%), precum si implicarea cadrelor didactice (30%)
[6]. O serie de alte incertitudini care sunt tot mai frecvent
mentionate, se refera la continutul programului de instruire,
cand si In cadrul carui nivel de pregatire materialul necesita
inclus, precum si la modalitatile de instruire si prezentare a
informatiei [3, 7-11].

Programe de instruire in imagistica medicald

Progresele substantiale, care au avut loc in imagistica me-
dicala 1n ultimele decenii cu aparitia noilor tehnici de diagnos-
tic de Tnalta performantd, au afectat nu numai practica speci-
alitatii, dar si cea a medicinii. De aceea, cunoasterea adecvata
a tehnicilor imagistice si informatia, care poate fi furnizata de
acestea in diverse situatii clinice, devine esentiala in practica
medicala, afectand direct atat calitatea cat si costul serviciilor
acordate. Una dintre principalele dileme in aceste conditii este
legata de volumul si aspectele materialului didactic ce necesita
integrate In programul de studio, deja supraaglomerat, pentru
a avea un impact maxim asupra asimildrii informatiei si luarii
unor decizii optime 1n functie de simptomatologia clinica sau
patologia suspectata [4].

Desi programul de instruire in imagistica medicala varia-
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University of Medicine and Pharmacy were subsequently ex-
cluded from the list. In order to clarify the data related to the
evolvement of medical imaging services and changes in the
training process in this specialty in the Republic of Moldova
and in Romania, as a member state of the European Union, the
study also refers to 4 orders issued by the Ministry of Health
or by the Government of the Republic of Moldova as well as
to the radiology and medical imaging training curricula pub-
lished by the National Center for Continuing Education of Phy-
sicians, Pharmacists and Dentists from Bucharest, Romania
and by the Ministry of Health of Romania. The final reference
list includes 49 publications.

Educational development in medical imaging

Radiology education has undergone a tremendous trans-
formation during the last decade and represents a complex
mix of pedagogy, assessment, and administration [3, 4]. The
data available in the literature show that training programs
and study curricula vary widely not only between countries
and medical schools, but also between disciplines and even
between colleges within disciplines [3, 5, 6]. In an attempt to
stay abreast with latest technological developments, newly
emerged imaging modalities and image processing techniques,
many universities had to adjust their medical imaging study
curricula for all levels of training: level I (preclinical or under-
graduate), level II (clinical or graduate) and level III (residency
and specialty fellowships). A recent study investigating pre-
clinical radiology curricula in North American medical schools
conducted by Rubin Z. and Blackham K. (2015) showed that
most institutions had also plans to implement an innovative
teaching method for radiology courses in the near future [6].
Common organizational and administrative difficulties en-
countered in this situation included time in the curriculum
(73%), resources (32%) and radiology faculty participation
(30%) [6]. A variety of other challenges that have emerged
and are commonly mentioned in many studies relate to what
should be taught, when and within which level of training it
should be taught, and how to effectively teach and present the
information [3, 7-11].

Training programs in medical imaging

The amazing changes that have occurred in radiology and
medical imaging have affected not only the practice of the spe-
cialty, but also that of medicine itself. Therefore, a good foun-
dation and understanding of medical imaging modalities and
the information that can be obtained in various clinical situa-
tions becomes essential in all practice areas of clinical medi-
cine, affecting directly the quality and the costs of patient care.
One of the main dilemmas in this situation relates to what as-
pects and how much of radiology education are essential to be
integrated in the overcrowded medical curriculum to have an
optimal impact on the cognitive and clinical decision skills in
various clinical situations or suspected pathologies [4].

Although the radiology educational curricula vary consid-
erably between countries and universities, most of them also
contain common elements such as the physics of radiation, the
imaging modalities and the physical bases of image acquisi-



za considerabil Intre tari si universitati, cele mai multe dintre
acestea contin si elemente commune, precum fizica radiatiilor,
modalitatile imagistice si bazele fizice ale formarii imaginii,
notiuni de anatomie radiologica, principalele tehnici legate de
procedurile radiologice, aplicatiile substantelor de contrast,
principiile postprocesarii, transmiterii si arhivarii imaginilor,
importanta corelarii clinice si a interactiunilor clinician-radio-
log etc. Aceste elemente ce inglobeaza principalele concepte
ale medicinii bazate pe dovezi, sigurantei pacientului si calita-
tii serviciilor medicale au o importanta deosebita penrtu ori-
ce student sau resident, indiferent de specialitatea medicala
pe care urmeazi si o obtina [6]. In afara acestor elemente de
baza, unele programe de instruire pot pune un accent mai spe-
cial pe anumite subiecte, in functie de profilul institutional, in
special, in tarile cu scoli medicale alopate, chiropractice, oste-
opatice sau podiatrice, cu un istoric si traditii bine stabilite in
acest domeniu [3, 6, 12].

In cadrul nivelului I (preclinic) de pregatire, unele univer-
sitati incorporeaza, in ultimul timp, o parte a orelor de radi-
ologie 1n cursul de anatomie, utilizand imagini radiografice
digitale alaturi de cadavre 1n sala de anatomie, precum si ca-
zuri clinice, bazate pe imaginile tomografiei computerizate,
efectuate postmortem [3, 13-19]. Un studiu recent, efectuat in
Germania de Paech D. et al. (2017), a aratat cad studentii care
au avut disponibile si imaginile tomografiei computerizate a
cadavrului in timpul primului an de studiu pentru corelarea
structurilor anatomice, au obtinut scoruri cu 27% mai mari la
examenul final de anatomie [17]. Studiul a aratat, de aseme-
nea, ca integrarea cursurilor de anatomie si radiologie a fost
inalt apreciata de studenti, sugerand ca imagistica medicala si
disectia virtuald necesita a fi considerate ca parte componenta
a curriculumului de anatomie in viitor [17]. In acelasi timp, in-
tegrarea interdisciplinara implica necesitatea unui acord intre
departamentele de anatomie si radiologie referitor la volumul
si continutul materialului fiecarei discipline pentru standar-
dizarea curriculumului si asigurarea unui nivel adecvat de in-
struire [13].

Nivelul II (clinic) de pregatire in imagistica medicala este,
adesea, integrat in cadrul cursurilor de profil, precum pato-
logia sistemului respirator, gastrointestinal, urogenital, oste-
oarticular etc. Aceasta permite studiul patologiilor respective,
concomitent cu aspectul imagistic al acestora. Unele programe
de studiu, ofera si cursuri specializate precum module de ne-
uroimagistica, radiologie de urgenta sau radiologie interven-
tionala, module care sunt, de obicei, optionale in ultimul an
de studiu, permitand un abord individual, in functie de intere-
sul personal si specialitatea tintita [11]. De asemenea, merita
mentionat faptul cd schimbarile programului de instruire re-
prezinta un proces dinamic, determinat de evolutia specialita-
tii si cerintele sistemului de ocrotire a sanitatii [4]. In aceasta
situatie, o importanta tot mai crescuta revine elaborarii unui
curriculum de studiu la nivel national pentru coordonarea si
standardizarea nivelului de instruire a studentilor in domeniul
radiologiei si imagisticii medicale [7, 11, 20-23]. Diverse studii
in domeniu indica ca un curriculum national standardizat este
asociat cu o mai mare uniformitate a procesului de instruire si
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tion, radiological anatomy, basic imaging algorithms of com-
mon radiological procedures, contrast agents and contrast
enhanced imaging, the principles of image post-processing,
transmission and archiving, the importance of clinical infor-
mation and clinician-radiologist interactions etc. These top-
ics, which incorporate the main concepts of evidence-based
medicine, patient safety and the quality of medical services,
are important for every medical student or resident to un-
derstand, regardless of the specialty they pursue [6]. In ad-
dition to these basic elements, some training programs may
also place a particular emphasis on certain topics depending
on the institutional profile, especially in countries with allo-
pathic, chiropractic, osteopathic or podiatric medical schools
and well established traditions in this area [3, 6, 12].

For undergraduate programs, certain universities are in-
corporating radiology courses into the basic anatomy classes,
using digital radiographic images alongside the cadavers as
well as clinical cases based on postmortem computed tomog-
raphy (CT) scans [3, 13-19]. A recent study performed in Ger-
many by Paech D. et al. (2017) showed that students provided
with cadaver CT scans during their first-year general gross
anatomy course achieved 27% higher scores on their final
anatomy exam [17]. The study also showed that radiological
education integrated into gross anatomy was highly appreci-
ated by medical students, suggesting that medical imaging
and virtual dissection should therefore be considered to be
part of the standard curriculum of gross anatomy [17]. At the
same time, this interdisciplinary approach entails the need for
standardization between anatomy and radiology departments
with regard to the content and level of radiological anatomy to
ensure that an appropriate level of training is provided [13].

Graduate training in medical imaging is often integrated
into clinical modules related to respiratory, gatsrointestinal,
urogenital, osteoarticular pathology, etc. This allows studying
of a variety of pathologies and clinical conditions concurrently
with their imaging aspects. Some programs may also offer spe-
cialized electives like neuroimaging, emergency radiology or
interventional radiology, which are usually optional in the last
year of study and allow an individual approach based on per-
sonal interest and targeted specialty [11]. It is also worth men-
tioning that the changes in the training curriculum represent a
dynamic process determined by the evolvement of the special-
ty and the needs of the health care system [4]. In this situation,
there has been a significant need for a national curriculum in
radiology to be developed to help standardize the education of
students in the field of radiology and medical imaging [7, 11,
20-23]. Various studies point out that a standardized national
curriculum is commonly associated with greater uniformity
of radiology training and professional development, while the
lack of a unified syllabus has also been reported to result in
lack of continuity, redundant content and gaps in knowledge
[20, 23]. The new emphasis on curriculum and coordinated
educational process has raised expectations for better quality
training and improved standards in medical imaging education
in an era of rapid developments of medical imaging techniques
[4]- The ultimate goal of these approaches is to produce medi-
cal graduates capable of meeting future healthcare require-
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formare profesionald, in timp ce lipsa acestuia a fost, adesea,
asociata cu lipsa de continuitate, continut redundant si lacune
in bagajul de cunostinte [20, 23]. Noul accent pe curriculum si
coordonarea procesului educational a devenit necesar pentru
cresterea calitatii procesului de instruire in imagistica medi-
cala, precum si standardizarea acestuia in conditiile evolutiei
rapide a tehnicilor imagistice [4]. Scopul final al acestor abor-
dari este de a produce absolventi capabili de a satisface viitoa-
rele cerinte ale serviciului de ocrotire a sanatatii la nivel local
si global, intr-o epoca de dezvoltare tehnologica si schimbari
tot mai rapide [4, 24, 25].

Nivelul 11l de pregatire in imagistica medicala sau specia-
lizarea prin rezidentiat a suferit modificari si mai profunde,
luand in consideratie aparitia noilor modalitati imagistice si
tehnici de diagnostic, precum si necesitatea pregatirii speci-
alistilor 1nalt calificati in aceste domenii. De aceea, existda o
necesitate tot mai mare de elaborare a unui program national
standardizat pentru specializarea 1n radiologie si imagistica
medicala prin rezidentiat clinic si examene de specialitate in
domeniu [3, 26].

Eforturi semnificative in acest scop au fost depuse si la
nivelul Uniuniii Europene pentru standardizarea procesului
de instruire 1n tarile membre. Astfel, in anul 2005, Asociatia
Europeana de Radiologie (EAR) impreuna cu Sectiunea Radio-
logie a Uniunii Europene a Medicilor Specialisti (UEMS), a ela-
borat curriculumul european pentru pregatirea medicilor re-
zidenti in specialitatea Radiologie si Imagistica Medicala [27,
28]. In acelasi an, Asociatia Europeani de Radiologie s-a unit
cu Congresul European de Radiologie (ECR), formand Socie-
tatea Europeand de Radiologie (ESR), al carei Comitet pentru
Educatie (1. engl. Education Committee) este organismul abili-
tat pentru revizuirea si adaptarea programului de pregatire in
specialitate [27, 29]. Societatea Europeana de Radiologie are,
de asemenea, drept scop promovarea si coordonarea activita-
tilor stiintifice, filantropice, intelectuale si profesionale in do-
meniul radiologiei in toate tarile europene [29]. Curriculumul
european a fost, apoi, implementat la nivel national de majo-
ritatea tarilor membre. Spre exemplu, In Romania, Comitetul
Director al Societatii de Radiologie si Imagistica Medicala in
2010 a aprobat modificarea programului de rezidentiat in ra-
diologie si imagistica medicalad in sensul armonizarii acestuia
cu programul european, modificarile fiind confirmate si prin
ordinul Ministerului Sanatatii 1041 din 16 iulie 2010 [27].
Programul este, periodic, ajustat si de Centrul National de
Perfectionare in Domeniul Sanitar, in conformitate cu evolu-
tia specialitatii si necesitatile sitemului national de ocrotire a
sanatatii [30]. Luand in consideratie ca imagistica medicala a
devenit indispensabila pentru majoritatea specialitatilor me-
dicale, actualmente exista si discutii despre necesitatea inclu-
derii modulelor de imagistica in programul de rezidentiat al
altor specialitdti, precum ortopedie si traumatologie, medici-
na de urgentd, pediatrie, medicina interna etc [3].

Modalitdti de instruire si prezentare a informatiei

Un obiectiv major al procesului de instruire in domeniul
imagisticii medicale 1l reprezinta dezvoltarea unei gandiri cli-
nice si a uneiabordari complexe pentru integrarea rezultatelor
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ments at the local and global level in a time of technological
development and continuous changes [4, 24, 25].

Residency training in medical imaging underwent even
more substantial changes, taking into account the variety
of newly emerged imaging modalities and diagnostic tech-
niques, as well as the need for highly qualified specialists in
these areas. Therefore, there is an increasing demand that a
unified national curriculum is developed for radiology resi-
dencies with standardized guidelines and radiology board
exams [3, 26].

Significant efforts in this regard have also been made at
the European Union level to standardize the training process
in the member countries. Thus, in 2005, the European As-
sociation of Radiology (EAR) elaborated in conjunction with
the Union of European Medical Specialists (UEMS) Radiology
Section a revised charter for training in radiology and medi-
cal imaging [27, 28]. The same year, the European Society of
Radiology (ESR) was founded by merging the European Con-
gress of Radiology (ECR) and the European Association of Ra-
diology (EAR), thus establishing a single house of radiology in
Europe, whose Education Committee is the body responsible
for reviewing and adjusting the specialty training curriculum
[27, 29]. The European Society of Radiology is also dedicated
to promoting and coordinating the scientific, philanthropic,
intellectual and professional activities of Radiology in all Eu-
ropean countries [29]. The European curriculum was then
implemented at the national level by most member countries.
For instance, in Romania, the Boarding Committee of the Ra-
diology and Medical Imaging Society approved the modifi-
cation of the residency curriculum in radiology and medical
imaging for its harmonization with the European curriculum
in 2010, the modifications being also endorsed by the Minis-
try of Health (order no. 1041 from July 16, 2010) [27]. The
program is periodically being adjusted by the National Cen-
ter for Continuing Education of Physicians, Pharmacists and
Dentists in accordance with the evolvement of the specialty
and national health care requirements [30]. Given that medi-
cal imaging is now indispensable to most medical specialties,
there are also discussions about the importance of radiology
training for residents in other medical specialties such as or-
thopedics and traumatology, emergency medicine, pediatrics,
internal medicine etc [3].

Training formats and methods of information delivery

A major goal of medical imaging training is to develop clin-
ical problem solving skills and a complex approach enabling
students to integrate the imaging results with their knowl-
edge of anatomy, pathology, clinical information and available
laboratory data [12]. Developing appropriate imaging algo-
rithms for diagnosis and differentiation of common clinical
conditions can significantly improve these skills [11,12].

The methods of information delivery and training formats
can also affect the learning ability and long-term retention
of factual knowledge. The topic is of particular interest, con-
sidering that recent advances in medical imaging and digital
educational technology had a tremendous impact on radiol-



imagistice cu cunostintele acumulate in domeniul anatomiei si
patologiei, precum si corelarea acestora cu simptomatologia
clinica sau datele de laborator disponibile [12]. Dezvoltarea
unor algoritmi de diagnostic diferential al datelor imagistice
in diverse patologii poate imbunatati semnificativ aceste abi-
litati [11, 12].

Modalitatile de prezentare si furnizare a informatiei pot,
de asemenea, afecta capacitatea de receptionare si pastrare
pe termen lung a cunostintelor asimilate. Subiectul prezinta
un interes deosebit, avand in vedere ca progresele recente in
imagistica medicala si tehnologia digitala au avut un impact
extraordinar asupra procesului educational, inclusive, asupra
dezvoltarii unor modalitati de instruire si module interactive,
plasate pe internet [4, 6, 31-39]. Studii, axate pe evaluarea
eficacitatii utilizarii programelor interactive ca metode de in-
struire, au aratat ca exercitiile interactive pot avea un impact
semnificativ asupra cunostintelor asimilate, fiind pozitiv apre-
ciate de catre studenti si rezidenti [12, 36, 38-43]. Sondaje re-
alizate in universitatile americane cu profil medical, osteopa-
thic si podiatric, rezultatele carora au fost publicate de Rubin
Z. si Blackham K. (2015), au aratat ca majoritatea universita-
tilor intentioneaza sa implementeze in viitorul apropiat noi
metode inovatoare de instruire, inclusiv, module si cursuri
interactive de imagistica medicala plasate pe web site-ul sau
intranetul institutiei [6]. Diverse retele de socializare precum
Facebook, Twitter sau site-uri de distributie pe internet a fisi-
erelor in format multimedia (podcasting), sunt si acestea, tot
mai frecvent, utilizate pentru organizarea si participarea la di-
verse cursuri interactive, bloguri si discutii, facilitdnd procesul
de instruire si dezvoltare profesionald. Un sondaj, realizat de
Jaffar A. et al. (2014), privind utilizarea unei pagini Facebook
ce continea modulul de anatomie umana a aratat ca peste 90%
dintre elevii care o utilizau considerau ca si-au imbunatatit
performanta la examen [44]. Progresele recente in domeniul
tehnologiilor de procesare digitald ofera o varietate de alte
optiuni interactive in procesul educational. Diverse tehnici de
post-procesate a imaginilor, precum reconstructiile multipla-
ne si reconstructiile avansate de volum (1. engl. volume rende-
ring technique, maximum intensity projection etc.) sau endo-
scopia virtuald, pot fi efectuate chiar la un calculator personal,
utilizand programe disponibile gratis pe internet [42].

Nu n ultimul rand, trebuie mentionat faptul ca integrarea
rezultatelor investigatiilor imagistice cu datele clinice are o
importantd deosebitd, iar valorile interactiunii clinician-radi-
olog necesita implementate inca din primii ani de studiu [6].

Programul didactic de radiologie si imagisticd in Repu-
blica Moldova

Evolutia programului didactic de Radiologie si Imagisti-
ca n Republica Moldova este atribuitd, intr-o mare masura,
Catedrei de radiologie si imagistica a Universitatii de Stat de
Medicina si Farmacie ,Nicolae Testemitanu”, decizille fiind,
adesea, influentate atat de necesitatile autohtone, cat si de di-
versi factori de ordin economic si geopolitic. Subiectul detine
o relevanta deosebitd, luand in consideratie istoricul servi-
ciului imagistic si transformarile acestuia 1n ultimele decenii.
Catedra a fost fondata in anul 1957 prin eforturile conferenti-
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ogy educational process, including on the development of
a variety of web-based teaching tools [4, 6, 31-39]. Studies
evaluating the efficacy of using interactive programs as train-
ing methods have shown that interactive exercises can have a
significant impact on the acquired knowledge, being positive-
ly appreciated by medical students and residents [12, 36, 38-
43]. Survey results obtained in American medical, osteopath-
ic, and podiatric schools published by Rubin Z. and Blackham
K. (2015) showed that most universities plan to implement
innovative training methods in the near future, including in-
teractive imaging modules placed on the web site or intranet
courses [6]. A variety of social media such as Facebook, Twit-
ter or podcasts are also increasingly being used to participate
in blog-based discussions and interactive courses, to facilitate
the learning process and professional development. For ex-
ample, a recent survey performed by Jaffar A. et al. (2014)
on using a Facebook Human Anatomy Education Page showed
that over 90% of students using it thought they had improved
their exam performance [44]. The recent advances in digital
processing technology offer a variety of other interactive op-
tions in the educational process. Various post-processed im-
aging techniques such as multiplanar reconstruction (MPR),
surface and volume-rendering techniques, maximum inten-
sity projection (MIP), or virtual endoscopy can be performed
on a personal computer using freeware software available on
the internet [42].

Last but nor least, it should be remembered that integrat-
ing imaging results with clinical information is absolutely
critical and medical students should understand from their
early years the value of clinician-radiologist interactions [6].

Training program in radiology and imaging in the Re-
public of Moldova

The evolution of the training program in radiology and
imaging in the Republic of Moldova is largely attributed to
the Chair of radiology and imaging of the Nicolae Testemitanu
State University of Medicine and Pharmacy, the course being
often affected not only by the local healthcare needs, but also
by a variety of economical and geopolitical factors.

The topic is of particular interest, considering the history
of medical imaging service and its transformation over the
last decades. The Chair was founded in 1957, as the Chair of
radiodiagnostics and radiotherapy at that time, by the efforts
of associate professor A. Burcalov, a graduate of the Military
Medical Maritime Academy of Leningrad. The department
was led along the years by professor I. Vozniuc (1963-1969),
associate professor V. Volneanschi (1969-1986, 2000-2005),
associate professor S. Matcovschi (1986-1999), professor V.
Bairac (2006-2008) and professor N. Rotaru (2008-present).

After the Republic of Moldova proclaimed its indepen-
dence, most legislative norms in radiology and medical imag-
ing were inherited from the former USSR. One of the legisla-
tions in this regard, which has been in force for a long time
after the proclamation of independence, is the Order no. 20 of
the Ministry of Health of the Republic of Moldova from March
12, 1990 “Status and measures for improvement of the radio-
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arului A. Burcalov, absolvent al Academiei Militare-Maritime
Medicale din Leningrad, fiind numita, la inceput, Catedra de
radiodiagnostic si radioterapie. in functie de sef al catedrei,
pe parcursul anilor, s-au aflat: profesorul universitar I. Voz-
niuc (1963-1969), conferentiarul V. Volneanschi (1969-1986,
2000-2005), conferentiarul S. Matcovschi (1986-1999), profe-
sorul universitar V. Bairac (2006-2008) si profesorul universi-
tar N. Rotaru (2008-prezent).

Dupa proclamarea independentei Republicii Moldova, ma-
joritatea normativelor legislative iTn domeniul radiologiei si
imagisticii medicale erau mostenire din cadrul fostei URSS.
Unul din actele normative, in acest sens, care a ramas in vi-
goare o perioada Indelungata dupa proclamarea independen-
tei, este Ordinul nr. 20 al Ministerului Sanatatii al Republicii
Moldova din 12.03.1990 ,Starea si mdsurile pentru perfectio-
narea serviciului radiologic acordat populatiei Republicii Mol-
dova” [45], Republica Moldova proclamandu-si, ulterior, in-
dependenta pe 27 august 1991. Actele normative ulterioare
[46, 47], inclusiv, Ordinul nr. 270 al Ministerului Sanatatii al
Republicii Moldova din 18.11.1999 ,Despre reforma serviciului
de imagisticd” [46], erau directionate, preponderant, pentru a
reglementa functiile sectiilor de imagistica, care au aparut ca
noi unitati, datorita progresului tehnic In imagistica medicala.

Saltul tehnologic cu aparitia a noi modalitati si tehnici de
diagnostic a afectat semnificativ si practica imagisticii medi-
cale in Republica Moldova. Astfel, in ultimii 10 ani, numarul
aparatelor de rezonanta magneticad a crescut de la un singur
aparat de 0,3 Tesla la 11 aparate, dintre care 9 sunt de inal-
ta performanta de 1,5 sau 3,0 Tesla, pentru deservirea unei

Tabelul 1. Numarul aparatelor de investigatie prin rezonanta
magneticd (IRM), disponibile in Republica Moldova in ultimii
10 ani.
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logical service in the Republic of Moldova” [45], the Republic
of Moldova proclaiming then its independence on August 27,
1991. Subsequent legislations related to the medical imaging
service [46,47], including the Order no. 270 of the Ministry of
Health of the Republic of Moldova from November 18, 1999
[46] were mainly directed at regulating the activities of newly
emerged imaging units that appeared as a result of techno-
logical progress in medical imaging.

The newly emerged imaging modalities and diagnostic
techniques have significantly affected the practice of medical
imaging also in the Republic of Moldova. Thus, over the last
10 years, the number of magnetic resonance imaging (MRI)
scanners has increased from a single scanner at 0.3 Tesla to
11 scanners, 9 of these being of high performance at 1.5 or
3.0 Tesla, serving a population of approximately 3.3 millions
(Table 1). The number of computed tomography (CT) scan-
ners has also increased from 10 to 24, most of which are of
high performance with a simultaneous acquisition of 64, 80,
128 and 256 slices in a single tube rotation (Table 2). It is
worth mentioning that 256-slice CT scanners are among the
latest models available in reference imaging centers across
the world and have superior image quality. Additionally, the
simultaneous acquisition of over 200 slices is of particular
importance in angiographic investigations, allowing an in-
stantaneous visualization of the investigated blood vessels
before the injected contrast is washed out by the blood flow.
As a result, the number of interventional radiology depart-
ments has tripled over the past 10 years and their imaging
equipment is much more advanced. During this period, 5 hy-
brid operating and interventional radiology suits were also
opened for the first time (Table 3).

Table 1. The number of magnetic resonance imaging (MRI) scan-

Aparate IRM 2007 2017 ners in the Republic of Moldova for the last 10 years.

Aparate IRM de 0,3 Tesla 1 2 MRI scanners 2007 2017

Aparate IRM de 1,5 Tesla 0 7 0.3 Tesla MRI scanners 1 2

Aparate IRM de 3,0 Tesla 0 2 1.5 Tesla MRI scanners 0 7

Total 1 11 3.0 Tesla MRI scanners 0 2
Total 1 11

Tabelul 2. Numarul aparatelor de investigatie prin tomografie
computerizata (TC), disponibile in Republica Moldova in ultimii
10 ani.

Table 2. The number of computed tomography (CT) scanners in the
Republic of Moldova for the last 10 years.

Aparate TC 2007 2017

Aparate TC cu migcari de rotatie si translatie a 3 0 CT scanners 2007 2017
tubului

Aparate TC cu achizitionarea a 2 sectiuni intr-o 2 3 CT scanners with rotate-translate motion of the 3 0
rotatie (dual slice) tube-detector assembly

Aparate TC cu achizitionarea a 16 sectiuni intr-o 5 7 Dual slice CT scanners 2 3
rotatie (16 slice)

Aparate TC cu achizitionarea a 64 de sectiuni intr-o - 7 16-slice CT scanners > 7
rotatie (64 slice) 64-slice CT scanners 7
Aparate TC cu achizitionarea a 80 de sectiuni intr-o - 3 80-slice CT scanners R 3
rotatie (80 slice)

Aparate TC cu achizitionarea a 128 de sectiuni intr-o - 3 128-slice CT scanners ) 3
rotatie (128 slice) 256-slice CT scanners - 1
Aparate TC cu achizitionarea a 256 de sectiuni intr-o - 1 Total 10 24

rotatie (256 slice)
Total 10 24




populatii de aproximativ 3,3 milioane (Tabelul 1). Numarul
aparatelor de tomografie computerizata a crescut, de aseme-
nea, de la 10 la 24, fiind implementate si aparate de inalta per-
formanta cu achizitionarea concomitenta a 64, 80, 128 si 256
de sectiuni intr-o singura rotatie (Tabelul 2). Remarcabil este
faptul ca aparatele de tomografie computerizata cu achizitio-
narea concomitenta a 256 de sectiuni intr-o singura rotatie, se
numadra printre ultimele modele elaborate, care au o calitate
superioara a imaginilor, find disponibile, de obicei, in centre-
le de referinta pe plan international. Aditional, achizitionarea
concomitenta a peste 200 de sectiuni are o importanta deo-
sebitd in investigatiile angiografice, permitand vizualizarea
instantanee a contrastului intravascular Tnainte ca acesta sa
paraseasca zona de interes, odata cu fluxul sangvin. De altfel,
numarul departamentelor de radiologie interventionala in ul-
timii 10 ani s-a triplat, acestea fiind dotate cu echipament mult
mai performant. In aceasti perioadi, au fost deschise, in pre-
mierd, si 5 sali hibrid de chirurgie si radiologie interventionala
(Tabelul 3).

Tabelul 3. Numarul aparatelor de radiografie digitald si a facilitatilor
de radiologie interventionald, disponibile in Republica Moldova in
ultimii 10 ani.

2007 2017
Aparate de radiografie digitala 0 47
Departamente de radiologie interventionala 2 6
Sdli hibrid de chirurgie si radiologie interventionald 0 5

O serie de alte modalitati imagistice, inafara celor de inal-
ta performantd, au cunoscut si acestea o evolutie rapida. De
exemplu, numarul aparatelor de radiografie digitala a crescut
de la 0 la 47 (Tabelul 3). Toate departamentele de imagisti-
ca medicala au fost, de asemenea, dotate cu echipament de
ultrasonografie performant, crescand semnificativ numarul
aparatelor de clasa Expert. Instalarea a doua aparate pentru
tomografie computerizata cu emisie de pozitroni (PET/CT)
este, actualmente, in curs de derulare in cadrul Spitalului In-
ternational Medpark si Spitalului Clinic Republican.

Un studiu recent, efectuat de Rotaru N. et al (2017) in in-
stitutiile medicale de nivelul III din Republica Moldova, a re-
levat peste 300.000 de investigatii efectuate anual (doar prin
4 modalitati imagistice incluse in studiu - radiografie, mamo-
grafie, tomografie computerizata si rezonanta magnetica), iar
evaluarea majoritatii parametrilor de calitate a demonstrat o
concordanta cu standardele europene si cele internationale
in domeniu [48]. Datele evaluarii au pus in evidenta o rata a
complicatiilor dupa investigatiile imagistice invazive <0,25%
pentru toate institutiile, un timp mediu de eliberare a raportu-
lui investigatiilor imagistice <2 ore (intre 58+17 min si 31+10
min), o ratd a rapoartelor eliberate mai tarziu de 48 de ore
<1% (intre 0,21% si 0,7%), accesul la investigatiile imagistice
in urgentele medicale in primele 15-30 minute, cu comuni-
carea rezultatelor preliminare in 10-20 minute si eliberarea
rezultatelor definitive in 30-60 minute, precum si aparataj
medical in dotare, achizitionat in ultimii 5 ani, intre 50-100%
pentru toate institutiile [48]. Rezultatele studiului reflecta, de
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A variety of other imaging modalities have also under-
gone a rapid evolution. For example, the number of digital
radiography systems has increased from 0 to 47 (Table 3). All
medical imaging departments have been equipped with per-
formant ultrasound equipment, leading to a growing number
of Expert Class multidisciplinary ultrasound systems. The
installation of two positron emission tomography (PET/CT)
scanners is currently underway at the Medpark International
Hospital and the Republican Clinical Hospital.

A recent study conducted by Rotaru N. et al. (2017) in the
tertiary medical institutions of the Republic of Moldova re-
vealed over 300,000 yearly investigations (performed just
using the 4 imaging modalities included in the study - radiog-
raphy, mammography, computed tomography and magnetic
resonance imaging), while the evaluation of most quality as-
surance parameters have demonstrated an overall concor-
dance with the European and international standards [48].
The results revealed an overall rate of recorded complications
after invasive imaging procedures <0.25% for all institutions,

Table 3. The availability of digital radiography equipment and in-
terventional radiology facilities in the Republic of Moldova for the
last 10 years.

2007 2017
Digital radiography systems 0 47
Interventional radiology departments 2 6
Hybrid operating and interventional radiology suits 0 5

an average time of issuing the radiological report of less than
2 hours after completing the investigation (variations be-
tween 31+10 min and 58417 min), a rate of radiological re-
ports completed after 48 hours of less than 1% (variations
between 0.21% and 0.7%), access to the requested imaging
investigations in emergency situations within 15-30 minutes
with subsequent reporting of preliminary results within 10-
20 minutes and completion of a formal radiological report
within 30-60 minutes, as well as a proportion of medical im-
aging equipment acquired during the last 5 years between
50-100% for all institutions [48]. The results of the study also
reflect substantial advances in medical imaging in the last
years as a result of implemented changes and continous ef-
forts to comply with the European Union and international
standards in the field [48].

With the implementation of high-performance imaging
modalities, the Chair has been renamed as the Chair of radiol-
ogy and imaging. The training program has undergone major
changes, currently radiology and imaging being taught in Ro-
manian, Russian, English and French to students of the 37, 4%,
5t and 6% years of General Medicine faculties, as well as to 3™
year students of Dental and Public Health faculties. The train-
ing program for 3" year students includes both lectures and
practical seminars covering general radiology and radiopro-
tection, imaging modalities and acquisition techniques, ra-
diological anatomy and commonly encountered radiological
syndromes. A particular emphasis of the program is placed
on clinical reasoning and on the understanding of various al-
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asemenea, progrese substantiale ce au fost obtinute in ultimii
ani in domeniul imagisticii medicale ca urmare a reformelor
implementate si eforturilor depuse pentru alinierea la stan-
dardele Uniunii Europene si celor internationale in domeniu
[48].

Implementarea noilor metode de investigatie de nalta per-
formanta a impus si schimbarea denumirii Catedrei in cea de
radiologie si imagistica. Programul didactic a suferit modifi-
cari majore, In present, radiologia si imagistica fiind predata
in limbile roman3, rus3, engleza si franceza studentilor anilor
111, 1V, V si VI ai facultatilor de medicina generald, precum si
studentilor anului III ai facultatilor de stomatologie si sanatate
publica. Programul de instuire pentru studentii anului 3 inclu-
de atat prelegeri, cat si seminare practice, axate pe radiologie
generala si radioprotectie, modalitatile si tehnicile imagistice,
anatomia radiologica si sindroamele radiologice mai frecvent
intalnite. Un accent deosebit este pus pe dezvoltarea unei
gandiri clinice si a diverse algoritme de diagnostic diferen-
tial al patologiilor mai frecvent intalnite. In timpul cursului,
studentii 1si pot verifica evaluarile practice, utilizand sistemul
electronic al universitatii (SIMU), iar examenul final este sus-
tinut la calculator, pentru evitarea subiectivitatii atestarii. De
mentionat, Catedra de radiologie si imagistica a fost printre
primele care a implementat examenul electronic, peste 50%
din intrebari fiind bazate pe interpretarea imaginilor clinice.

Intr-un efort de a promova practica descrisi la alte uni-
versitati de referinta pe plan international [11], programul de
instruire in radiologie si imagistica pentru studentii anilor IV
si V a fost integrat in cadrul principalelor cursuri clinice, pre-
cum oncologie, traumatologie, pneumoftiziologie, gastrologie,
nefrologie, cardiologie, urologie, otorinolaringologie, boli chi-
rugicale, neonatologie si pediatrie, obstertrica si ginecologie,
anesteziologie si terapie intensiva etc. Modelul permite o core-
lare directa a patologiilor studiate in cadrul cursurilor respec-
tive cu aspectul imagistic al acestora, precum si o intelegere
mai profunda a rolului pe care il pot avea diverse modalitati
imagistice in diagnosticul si managementul acestor patologii.
De altfel, studentii obtin evaludri separate atat pentru modulul
clinic respectiv, cat si pentru cursul de radiologie si imagistica.

Extinderea programului de predare a radiologiei si imagis-
ticii medicale pe parcursul a 4 ani de studiu pentru studentii
de medicind generala este o realizare importantd a Catedrei
pentru alinierea la standardele practicate pe plan internati-
onal [11], anterior radiologia fiind predata doar in decursul
anului 11l de studiu. In cadrul Catedrei sunt, de asemenea, in-
struiti medicii rezidenti in radiologie si imagistica si se reali-
zeaza perfectionarea continua a medicilor radiologi-imagisti.
Programul de pregatire prin rezidentiat in radiologie si ima-
gisticd a fost, de asemenea, extins de la 3 la 4 ani. Una dintre
realizdrile colaborarii internationale este pregatirea studenti-
lor, precum si a specialistilor prin rezidentiat din India, Pales-
tina, Siria, lordania, Sudan. Arabia Saudit3, Israel si alte state.

Programul didactic este asociat cu o varietate de proiecte
stiintificice, inclusiv In cadrul pregatirii tezelor de licenta si
celor de doctorat. Multe dintre cercetarile stiintifice, efectuate
in ultimul timp, sunt orientate spre optimizarea aplicarii me-
todelor imagistice de investigatie in diverse domenii precum
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gorithms for differential diagnosis of commonly encountered
pathologies. During the course, the students are able to check
their grades and evaluations online using the University In-
formation Management System (SIMU), while the final exams
are computer-based to avoid any subjectivity of the assess-
ment. Of note is that the Chair of radiology and imaging was
among the first to implement the computer-based exam, over
50% of questions being based on the interpretation of clinical
images.

In an effort to promote the standards practiced at other
reference universities at the international level [11], the
training program in radiology and imaging for the 4" and 5%
year students was integrated into the clinical modules such
as oncology, traumatology, pneumophtisiology, gastrology,
nephrology, cardiology, urology, otorhinolaryngology, sur-
gery, neonatology and pediatrics, obstetrics and gynecology,
anesthesia and intensive care etc. This allows a direct correla-
tion of the pathologies and diseases studied during the clini-
cal modules with their imaging aspects, as well as a better
understanding of the role that various imaging modalities can
play in the diagnosis and management of these conditions. In
addition, the students receive separate assessments for every
clinical module and for their radiology and imaging course.

Extending the radiology and medical imaging training
program for students of General Medicine faculty from 1 to
4 years of study represents an important achievement of
the Chair for adjusting the study curriculum to international
standards [11], previously radiology being taught only dur-
ing the 3" year of study. The Chair is also teaching all radiol-
ogy residents during their specialty training and is arranging
periodic evaluations and yearly courses as part of continuing
education programs for radiologists and medical imaging
physicians. The residency training program in Radiology and
Imaging has also been extended from 3 to 4 years. One of the
achievements of international collaboration relates to radiol-
ogy training of medical students and radiology residents from
India, Palestine, Syria, Jordan, Sudan, Saudi Arabia, Israel and
other countries.

The training program is associated with a variety of re-
search projects, including final year theses for medical stu-
dents and PhD theses. A lot of recent scientific projects are
directed at optimizing the application of certain imaging mo-
dalities in such areas as mammology, urology, gastro-enterol-
ogy, hepatology and abdominal surgery, medical emergencies,
cardiology, pediatrics, oncology, neurology and neurosurgery
as well as at integrating traditional radiological modalities
with modern high-performance techniques. Another respon-
sibility of the department is related to the coordination and
regulation of clinical activities in radiology and medical imag-
ing. As a result of these efforts has been developed the Quality
Manual for medical imaging service for implementation at the
national level. Many of these principles were also included
in the governmental legislation of the Republic of Moldova
related to the “Regulation on radiation protection and radia-
tion safety for diagnostic radiology and interventional radiol-
ogy procedures” (Government Decision no. 451 from July 24,



mamologie, urologie, gastro-enterologie, hepatologie si chi-
rurgie abdominald, urgente medicale, cardiologie, pediatrie,
oncologie, neurologie si neurochirurgie, integrand metodele
radiologice traditionale cu modalititile imagistice moderne
de Tnalta performanta. O alta responsabilitate a Catedrei este
legata de coordonarea si reglementarea activitatilor clinice
in domeniul radiologiei si imagisticii medicale. Ca urmare a
acestor eforturi, a fost elaborat Manualul Calitdtii serviciului
de imagistica medicald pentru implementarea in cadrul uni-
tatilor de profil la nivel national. Multe din aceste principii
au fost incluse si in Hotarirea Guvernului Republicii Moldova
pentru aprobarea Regulamentului cu privire la radioprotectie,
securitate radiologicd in practicile de radiologie de diagnostic
si radiologie interventionald (Hotdrirea Guvernului Republicii
Moldova nr. 451 din 24.07.2015, publicatd in Monitorul Oficial
nr. 197-205 din 31.07.2015) [49].

In incheiere, meriti mentionat faptul ci procesul de in-
struire necesita o modernizare continua pentru a tine pasul cu
evolutia rapida a tehnicilor imagistice, cresterea nivelului de
cunostinte in domeniu, precum si cu volumul tot mai mare de
informatii procesat in timpul cursului. Una dintre prioritatile
actuale ale Catedrei este suplimentarea cursurilor de radiolo-
gie si imagistica cu materiale postate pe web site, atat in scop
interactiv, cat si ca o componenta obligatorie a pregatirii pen-
tru seminarele practice. Metoda este, déja, practicata in cadrul
multor universitati de referintd, cu mentiuni pozitive atat din
partea studentilor, cat si a cadrelor didactice. Un alt subiect,
ce necesitd abordat, este introducerea cursurilor de radiologie
si imagistica pentru medicii rezidenti de diverse specialitati.
Luand in consideratie ca costul investigatiilor imagistice con-
stituie o portiune considerabild a bugetului acordat ocrotirii
sanatatii In orice tard, precum si necesitatea utilizarii cat mai
rationale a resurselor si investigatiilor disponibile, introduce-
rea cursurilor de radiologie si imagistica medicala pentru me-
dicii rezidenti de diverse specialitati este, déja, practicatd in
cadrul multor universitati [11].

Concluzii

In ultimul deceniu, procesul didactic in radiologie si ima-
gisticd a cunoscut o dezvoltare rapida, ingloband elemente de
pedagogie, evaluare si management. Saltul tehnologic, asociat
cu aparitia noilor tehnici si modalitati imagistice, a determi-
nat adaptarea programelor de studiu la noile conditii. Proce-
sul a afectat si programul universitar din Republica Moldova,
printre inovatiile majore enumerandu-se instruirea in limbile
romand, rusa, engleza si franceza, extinderea programului de
instruire de 1 la 4 ani de studiu pentru studentii de medicina
generald, integrarea programului de instruire in cadrul cursu-
rilor clinice pentru studentii anilor IV si V, extinderea progra-
mului de instruire prin rezidentiat de la 3 la 4 ani, precum si
introducerea evaludrilor computerizate. in curs de derulare
se afld suplimentarea cursurilor cu materiale postate pe web
site, atat In scop interactiv, cat si ca componenta obligatorie
a pregatirii pentru seminarele practice. Un alt subiect, ce ne-
cesita abordat, este introducerea cursurilor de radiologie si
imagistica pentru medicii rezidenti in cadrul altor specialitati,
ludnd in consideratie rolul tot mai important al investigatiilor
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2015 published in the Official Monitor no. 197-205 from July
31, 2015) [49].

In the end, it is worth mentioning that the training process
in radiology requires continuous adjustments to stay abreast
with the rapidly evolving imaging techniques, growing body
of knowledge in the field and increasing amount of informa-
tion processed during the course. One of the current priori-
ties of the Chair is to supplement the radiology and imaging
courses with materials posted on the web site, both for inter-
active training and as a formal component of preparation for
practical seminars. The method is already being used in many
reference universities and is positively appreciated by both
students and teachers. Another topic that needs to be ad-
dressed is the introduction of radiology and imaging courses
for medical residents of non-radiology specialties. Consider-
ing that the cost of imaging investigations represents a signif-
icant part of the healthcare budget in any country as well as
the increasing demands for rational use of available resources
and investigations, the introduction of radiology and medical
imaging courses for medical residents of various specialties is
already practiced in many universities [11].

Conclusions

In the last decade, the training process in radiology and
imaging has undergone tremendous changes and includes a
variety of elements of pedagogy, assessment and educational
management. The technological development associated with
newly emerged imaging techniques and modalities entailed a
variety of adjustments of the training programs to the new
conditions. The process also affected the university training
in the Republic of Moldova, among the major innovations be-
ing the diversification of training in Romanian, Russian, Eng-
lish and French, the extension of the training program from 1
to 4 years of study for General Medicine faculties, the integra-
tion of radiology courses within the clinical modules during
the 4" and 5% years of study, the extension of the residency
program from 3 to 4 years of training as well as the introduc-
tion of computerized evaluations. In-progress is the develop-
ment of web-based modules and materials, both for interac-
tive training and as a formal component of preparation for
practical seminars. Another topic that needs to be addressed
is the introduction of radiology and imaging training courses
for medical residents of other specialties, considering the
increasing importance of imaging investigations in clinical
practice as well as their significant cost.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Pana in prezent, nu s-a elaborat, deocamdatd, o terminolo-
gie unica In psihologia afectivitatii, pentru desemnarea proce-
selor/fenomenelor afective pe care aceasta le studiaza.

Ipoteza de cercetare

De a reflecta situatia creatd In domeniul psihologiei
afectivitatii, privind termenii folositi In descrierea proceselor
si fenomenelor afective pe parcursul mai multor secole in di-
verse contexte social-istorice.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezintd o ampla analiza a terminologiei din do-
meniul psihologiei afectivitatii, atat in trecut, cat si in prezent.

,Copii incep prin a-si iubi pdrintii;
pe mdsurd ce cresc incep sd i judece;
uneori, Ti iarta.”

(Oscar Wilde)

Potrivit Legii Invatdmantului din Republica Moldova,
obiectivul major al procesului educational consta in formarea
personalitatii. Dezvoltarea acestei formatiuni complexe pre-
vede evoluarea intelectuala a individului, iar de rand cu ea, si
evolutia ontogenetica a sistemului afectiv al copilului [1, 2, 3].
Un alt obiectiv este constituirea sentimentelor in copilaria fra-
geda, cristalizarea lor in perioadele ulterioare ale vietii [1, 4]
si maturizarea sistemului afectiv-motivational in adolescenta,
ca factor orientativ-reglator si stimulativ al comportamentului
uman [5, 6, 7].

Afectivitatea a fost abordata pentru prima data in lucra-
rile filosofilor antici. Idei relevante despre trdirile afective ca
realitati ale vietii psihice au fost expuse de catre Intemeietorul
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What is not known yet, about the topic

Up to the present, a unique terminology has not yet been
established in the psychology of affectivity for designating the
affective processes/phenomena studied.

Research hypothesis

To reflect the situation created in the field of affectivity
psychology, regarding the terms used in the description of the
affective processes and phenomena over several centuries in
various socio-historical contexts.

Article’s added novelty on this scientific topic

The article presents an extensive analysis of terminology
in the field of affectivity psychology, both in the past and in
the present.

"Children start by loving their parents;

as they grow up they begin to judge them;
sometimes they forgive them.”

(Oscar Wilde)

According to the Education Law of the Republic of Moldo-
va, the main objective of the educational process is to form the
personality. The development of this complex formation com-
prises the intellectual evolution of the individual, and along
with it, also the ontogenetic evolution of the child’s affective
system [1, 2, 3]. Another objective is the formation of feelings
in the early childhood, their crystallization in the subsequent
periods of life [1, 4] and the maturation of the affective-mo-
tivational system in adolescence as an orientative-regulating
and stimulating factor of the human behaviour [5, 6, 7].

Affectivity was first approached in the works of the ancient
philosophers. Relevant ideas about affective experiences as re-
alities of psychic life have been exposed by the founder of psy-



psihologiei, Aristotel. in lucrarile sale , Etica lui Nicomah", , Po-
litica", filosoful, prin exemple concludente, a aratat rolul trai-
rilor afective in relatiile dintre membrii familiei. in alti opera
- ,Poetica”, Aristotel explica rolul contaminarii afective in ca-
drul perceperii operelor de arta pentru catharsisul sufletului.
Or, peste veacuri, alt filosof cu renume - Descartes R., in opera
sa ,Pasiunile sufletului”, a mentionat cd nu exista nimic care
sa ne para mai deficitar decat scrierile care ne-au ramas de la
antici referitoare la trairile afective.

O cotitura radicald in invatatura despre sistemul afectiv
uman a avut loc odata cu aparitia lucrarii lui Spinoza B., , Etica”
[8]. Ea a servit drept punct de plecare in abordarea trairilor
afective simple si complexe pentru multi filosofi si psihologi
ai secolelor ulterioare. Drept urmare, filosofii Tetens si Kant
au inscris in lista zonelor vietii psihice, alaturi de ratiune si
vointd, afectivitatea. insa, date cu adevirat stiintifice despre
realitdtile afective au fost obtinute abia spre sfarsitul sec. XIX.
Atunci cand in primele laboratoare de psihologie experimen-
tala se cercetau la scara larga procesele senzoriale, in psiholo-
gia afectivitatii aveau loc dezbateri terminologice in vederea
nominalizarii si clasificarii materialului fenomenologic afectiv.

Complexitatea sentimentelor, dificultatea elaborarii meto-
delor adecvate de fixare si modelare in conditii experimentale
a acestora a lasat pentru mult timp in umbra problema cerce-
tarii lor. Un moment nefavorabil pentru investigarea empiri-
ca a sentimentelor a fost descoperirea asemanadrii proceselor
afective cu cele conative, volitive, fapt ce a dus la introducerea
primelor in aceeasi clasa cu tendintele, nazuintele si motive-
le. Referindu-se la acea perioada, Pavelcu V. [9] a mentionat
ca notiunile de emotii si sentimente au fost inlocuite cu asa
termeni ca motivatie, atitudini, iar monografiile despre viata
afectiva au devenit o raritate. Psihologul rus Lange N. N. a nu-
mit problema afectivitatii ,Cenusdreasd” a psihologiei. Ca ras-
puns la acest repros, in prima jumatate a sec. XX - Vigotzkii L.
S.[10], Rubinshtein S. L. [11], Leontiev A. N. [12, 13], Viliunas
V. K. [14, 15] s. a. au expus teze teoretice importante despre
sistemul afectiv uman si rolul lui in reflectarea psihica, des-
pre esenta si locul sentimentelor in acest sistem si in structu-
ra personalitatii. Multe din ideile lor au servit, ulterior, drept
suport metodologic pentru numeroase investigatii empirice in
domeniul psihologiei afectivitatii. ins3, aceste cercetari, pana
in prezent, au ramas mult mai putine la numar, in comparatie
cu sondajele consacrate proceselor cognitive. Dintre senti-
mente, doar dragostea, prietenia si fenomenele adiacente lor
au capatat explicatii de factura stiintifica in cadrul cercetarii
relatiilor psihosociale [16, 17, 18]. Prin urmare, problema
sentimentelor si formarii lor, desi are o istorie lungd, a ramas,
pana in prezent, insuficient cercetata.

Numerosii savanti, care si-au adus contributia la dezvolta-
rea psihologiei, au mentionat exigentele inaintate fata de son-
dajele psihologice si specificul organizarii acestora. Primul si
cel mai important pas in realizarea cercetarilor psihologice re-
zida, dupa cum afirma Dodonov B. L. [19] si Gozman L. [20], in
stabilirea termenilor-cheie si definirea lor. Analiza stiintifica
a fenomenelor psihice reclama stabilitate terminologica. Pen-
tru a fi comprehensibili, mentioneaza Luk A. N. [21], e nevoie
ca in limitele unei lucrari semnificatia termenilor sa ramana
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chology, Aristotle. In his works, “The Ethics of Nicomah”, "Poli-
tics”, the philosopher, through convincing examples, showed
the role of affective experiences in the relationships between
the family members. In another work, "Poetica”, Aristotle ex-
plains the role of affective contamination in the perception of
the works of art for the catharsis of the soul. For centuries,
another renowned philosopher, Descartes R., in his work, "The
Passions of the Soul” said that there is nothing that seems to us
to be more deficient than the writings left from the ancients
about affective experiences.

A radical turning point in the teaching about the human
affective system occurred with the issue of “Ethics” by Spinoza
B. [8]. It has served as a starting point in addressing simple
and complex affective experiences for many philosophers and
psychologists of the later centuries. As a result, the philoso-
phers Tetens and Kant have included affectivity in the list of
the areas of psychic life, together with reason and will. Howev-
er, truly scientific facts about affective realities were obtained
only towards the end of the XIX" century. When in the first
laboratories of experimental psychology sensory processes
were extensively researched, in the psychology of affectivity
there were held terminology debates in order to nominate and
classify the phenomenological affective material.

The complexity of feelings, the difficulty in developing the
appropriate methods of fixation and modelling under experi-
mental conditions left aside the question of their research
for a long time. An unfavourable moment for the empirical
investigation of feelings was the discovery of the similarity
of affective processes with the conative, volitional processes,
which led to the introduction of the first ones in the same class
as trends, aspirations and motives. Referring to that period,
Pavelcu V. [9] mentioned that the notions of emotions and feel-
ings were replaced with such terms as motivation, attitudes,
and the monographs about affective life became a rarity. The
Russian psychologist Lange N. N. named the problem of affec-
tivity the "Cinderella” of psychology.

In response to this reproach in the first half of the XX* cen-
tury - Vigotzkii L. S. [10], Rubinshtein S. L. [11], Leontiev A. N.
[12, 13], Viliunas V. K. [14, 15] and others have exposed im-
portant theoretical theses about the human affective system
and its role in psychological reflection, the essence and place
of feelings in this system and in the personality structure.
Many of their ideas later served as methodological support
for numerous empirical investigations in affective psychology.
However, these researches have so far remained far less com-
pared to the surveys dedicated to cognitive processes. Among
the feelings only love, friendship and the adjacent phenomena
have received scientific explanations in the research of psy-
chosocial relations [16, 17, 18]. Therefore, the problem of feel-
ings and their formation, although having a long history, has so
far remained insufficiently studied.

Numerous scientists who have contributed to the develop-
ment of psychology have mentioned the requirements advanced
towards the psychological surveys and the specifics of their or-
ganization. The first and the most important step in the realiza-
tion of psychological researches resides, according to Dodonov
B. L. [19] and Gozman L. [20], in establishingthe key terms and
defining them. The scientific analysis of psychic phenomena
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constanta. O particularitate importanta a terminologiei psiho-
logice, In comparatie cu terminologia altor stiinte, consta in
aceea, ca ea trebuie sa anticipeze descrierea fenomenelor par-
ticulare [22]. Cercetdrile psihologice necesita evidentierea re-
perelor teoretice. in lipsa acestora, afirma Leontiev A. N. [23],
investigatiile concrete, inevitabil, raman mioape.

Conceptul de sentiment (ca, de altfel, si conceptele de afect,
pasiune, emotie) este folosit In psihologie in doua sensuri: in
sens larg - pentru desemnarea tuturor fenomenelor afective
si in sens restrans - pentru nominalizarea fenomenelor afec-
tive particulare. Faptul dat a creat in psihologia afectivitatii o
situatie paradoxala. Cercetdtorii familiarizati cu abundenta li-
teratura de specialitate - McDougall W. [24], Woodworth R. S.
[25], Rosca Al. [26], Cosmovici A. [27], Viliunas V. K. [14, 15],
Dodonov B. I. [19], Luk A. N. [21, 28] s. a. - ani la rand releva
ca in psihologia afectivitatii nu exista o terminologie general
acceptata.

Incd la inceputul secolului XX, Klapared E. [29] a scris ci
[citat]: ,psihologia proceselor afective este cel mai confuz do-
meniu al stiintei psihologice. Anume in acest domeniu, intre unii
psihologi existd cele mai mari divergente. Ei nu gdsesc consen-
sul nici in fapte, nici in cuvinte. Unii numesc sentimente ceea, ce
altii numesc emotii. Unii considerd sentimentele drept fenome-
ne simple, finale, ce nu mai pot fi descompuse, iar altii, invers,
presupun cd diapazonul sentimentelor contine in sine un numdr
infinit de nuante si cd sentimentul prezintd o parte a unei inte-
gritdti mai complexe” (p. 93).

Diversitatea terminologica in lumea psihologilor, a mentio-
nat Pavelcu V. [9], este atat de mare, Incat ne dam seama ca fo-
losind termeni diferiti, autorii vorbesc, uneori, despre aceleasi
fenomene sau, cu aceleasi cuvinte, desemneaza fapte psihice
diferite. Daca in celelalte domenii ale psihologiei terminologia
este relativ uniforma, in domeniul afectivitatii aproape fieca-
re autor intrebuinteaza o terminologie proprie si, de aceea, in
examinarea parerilor unui psiholog, este nevoie de cunoscut,
mai Intai, lexiconul psihologic al autorului. Ceea ce un psiho-
log numeste ,emotie”, corespunde la alt psiholog intelesului de
safect” sau ,sentiment”; daca la un psiholog termenul de afect
semnifica o reactie elementara si situativa, la altul termenul
are o acceptie larga.

Fenomenele afective, afirma Rosca Al. [26], sunt foarte
numeroase si variate. Pentru desemnarea lor se utilizeaza o
terminologie foarte bogatd, care implicd, insa, deseori multa
imprecizie (p. 292). In lucririle recent publicate, de asemenea,
se mentioneaza ca domeniul afectiv continuad sa se prezinte la
fel de confuz. Chiar si astazi, afirma contemporanul nostru
Cosnier J. [30], oamenii de stiinta vorbesc despre afectivita-
te Intr-un mod care poate parea contradictoriu, ca si cum, in
acest domeniu, fiecare ar fi liber sa-si elaboreze propria teorie,
redefinind termeni si concepte.

In viziunea specialistilor, cauza principald a instabilitatii
terminologice este faptul ca psihologia fenomenelor afective
este putin elaborata. Psihologia afectivitatii, spunea McDou-
gall, este Inca atat de Tnapoiatd, cu o diversitate atat de mare
de pareri si teorii, ca o terminologie general acceptatd inca nu
ne este accesibila (apud Pavelcu V. [9]). Psihologii Yakobson
R. M. [31], Zaporojetz A. V,, Neverovich Y. Z. [4], Levitov N. D.
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calls for terminological stability. In order to be comprehensible,
Luk A. N. mentions that [21], it is necessary that the meaning of
the terms remains constant within the limits of a work. An im-
portant feature of psychological terminology, compared to the
terminology of other sciences, is that it must anticipate the de-
scription of particular phenomena [22]. Psychological research
requires emphasizing the theoretical aspects. In their absence,
according to Leontiev A. N. [23], concrete investigations inevi-
tably remain blind. Through the following chapter I claimed to
meet the above mentioned requirements.

The concept of feeling (as well as the concepts of affec-
tion, passion, emotion) is used in psychology in two ways: in
a broad meaning - to designate all the affective phenomena
and in a narrow meaning - to nominate particular affective
phenomena. This fact created a paradoxical situation in the
psychology of affectivity. The researchers familiar with abun-
dant specialty literature - McDougall W. [24], Woodworth R. S.
[25], Rosca Al. [26], Cosmovici A. [27], Viliunas V. K. [14, 15],
Dodonov B. I. [19], Luk A. N. [21, 28] and others - for years
reveal that there is no generally accepted terminology in the
psychology of affectivity.

Even in the early XX century, Klapared E. [29] wrote that
“the psychology of affective processes is the most confusing field
of psychological science. It is in this area that some psycholo-
gists have the greatest discrepancies. They find no consensus
either in facts or in words. Some call feelings what others call
emotions. Some consider feelings as simple, final phenomena
that can no longer be broken down, and others, on the contra-
ry, assume that the range of the feelings contains an infinite
number of nuances and that the feeling presents a part of a
more complex integrity” (p. 93).

The terminological diversity in the psychologists’ world,
according to Pavelcu V. [9], is so great that we realize that us-
ing different terms the authors sometimes talk about the same
phenomena or with the same words they designate different
psychic facts. If in the other areas of psychology, terminology
is relatively uniform, in the field of affectivity almost every
author uses his own terminology and therefore, in examining
the opinions of a psychologist, it is necessary first to know the
psychological lexicon of the author. What a psychologist calls
emotion corresponds to another psychologist’s understanding
of affection or feeling; if for a psychologist the term of affection
signifies an elemental and situational reaction, the term has a
broad acceptance for the other.

Affective phenomena, according to Rosca Al. [26], are very
numerous and varied. For their designation a very rich ter-
minology is used, which often implies a lot of inaccuracies (p.
292). Recently published works also mention that the affective
field continues to be equally confusing. Even today, states our
contemporary Cosnier J. [30], scientists speak of affectivity
in a way that may seem contradictory, as though in this field
everyone was free to develop his own theory, redefining terms
and concepts.

According to specialists, the main cause of terminologi-
cal instability is that the psychology of affective phenomena
is poorly elaborated. The psychology of affectivity, McDougall
said, is still so backward, with such a large diversity of opi-
nions and theories, that a generally accepted terminology is
still not accessible to us (cited by Pavelcu V. [9]). Psycholo-



[32], Dodonov B. 1. [19] adera la opinia lui Lange N. N., potrivit
caruia, problema afectivitatii ocupa in psihologie locul San-
drilionei, neiubita, gonita si vesnic jefuita in favoarea surori-
lor ei mai mari - ,inteligentei” si ,vointei”. Dupa Viliunas V. K.
[14, 15], actualmente, este gresit sa credem ca psihologii nu
au acordat si nu acorda atentie psihologiei vietii afective, iar
consideratiile precum ca psihologia acestor fenomene este pu-
tin elaborata sunt intr-o oarecare masura exagerate. Cert este,
insd, continud autorul, cd astazi psihologia vietii afective si
mai mult a ramas In urma de cercetarile consacrate proceselor
cognitive, cauza principala fiind complexitatea materialului fe-
nomenologic pe care trebuie sa-1 explice psihologia afectivita-
tii. Cat priveste multitudinea conceptiilor despre afectivitate,
ele sunt, mai curand, complementare decat contradictorii, iar
divergentele terminologice provin din aceea ca teoriile des-
pre afectivitate au fost scrise 1n diferite limbi si epoci, acestea
avand propriile traditii de utilizare a termenilor psihologici.

O altd cauzad a diversitatii terminologice este polisemia
conceptelor-tintd ale psihologiei vietii afective. Tinand cont de
ea, este important, ne atentioneaza Viliunas V. K., ca in cadrul
analizei lucrarilor de specialitate sa evoce caracterul conven-
tional al conceptelor, iar chestiunea cu privire la coraportul lor
sa fie solutionata nu in baza laturii sonore a cuvintelor, ci in
temeiul verificarii minutioase a ceea ce ele semnifica. Averti-
zarea data si necesitatea de a ne determina axele conceptuale
in situatia terminologica putin haotica ne-a impus o succinta
trecere in revista a istoriei utilizarii notiunilor-cheie ale psiho-
logiei afectivitatii.

Potrivit autorilor care s-au preocupat de istoria psihologiei
- Aristotel [33, 34], Ralea M., Botez C., [35], Rosca A., Bejat M.,
[36], Jdan A. N. [37], Yaroshevskii M. G. [38], Petrovskii A. V,,
Yaroshevskii M. G. [39, 40] - fenomenele vietii psihice au fost
descrise, pentru prima data, in lucrarile filosofilor antici si no-
minalizate de catre ei prin anumite cuvinte. Multe dintre ele,
pastrandu-si originea greaca sau latind, au constituit temelia
dictionarului de termeni psihologici, a aparatului categorial al
acestei stiinte. Intrucat fenomenele psihice formeazi un sis-
tem, cuvintele prin care au fost desemnate realitatile sufletesti
au format anumite complexe de concepte, iar acestea s-au sa-
telizat 1n jurul categoriilor centrale ale psihologiei, cum ar fi
reflectare psihica, cunoastere, trairi, stari. Pentru trdirile su-
fletesti deosebit de bogate si variate, anticii au folosit cuvantul
Lafecte” (lat. affecto, are - a cauta, a dori, a te Indrepta spre
ceva). in sec. XVII, Descartes R. in lucrarea sa ,Les passions de
I'dme” a mentionat: ... tot ceea ce se face sau se intdmpld nou
este, de obicei, numit de cdtre filosofi afect in ceea ce priveste
subiectul la care acesta are loc, si actiune in privinta celui care
il provoacd” [41, p. 17], iar ceea ce provoacad subiectului afect
a fost numit de cdtre filosofi obiect. Ca sinonim al conceptu-
lui ,afecte”, insusi Descartes R. a folosit termenul ,pasiuni” (in
notele traducatorului operei acestui filosof - Gavriliu L. [42]
- gasim, ca editia latina are drept titlu de interior ,Passiones
sive affectus animae”). In paginile lucririi, autorul a subliniat
ca foloseste cuvantul pasiuni ,in semnificatia sa cea mai gene-
rald” (p. 30), avand in vedere prin el tot ceea ce suferd, traieste
sufletul (lat. patior, pati - a suferi, a suporta). Oponentul lui

Aborddri teminologice in psihologia afectivitdtii

gists Yakobson R. M. [31], Zaporojetz A. V., Neverovich Y. Z.
[4], Levitov N. D. [32], Dodonov B. 1. [19] adhere to Langhe
N.N.s opinion that the problem of affectivity occupies in psy-
chology the place of Sandrilion, unloved, chased and eternally
robbed in the favour of her older sisters - "intelligence” and
"will”. According to Viliunas V. K. [14, 15], it is now wrong to
believe that psychologists did not and do not pay attention to
the psychology of affective life, and the considerations that the
psychology of these phenomena is less elaborate are to some
extent exaggerated. However, the author continues that nowa-
days the psychology of affective life remained even more be-
hind the research on cognitive processes, the main cause be-
ing the complexity of the phenomenological material to be ex-
plained by the psychology of affectivity. As for the multitude of
conceptions about affectivity, they are rather complementary
than contradictory, and the terminological divergences result
from the fact that the theories of affectivity were written in
different languages and epochs, with their own traditions of
using psychological terms.

Another cause of terminological diversity is the polysemy
of the target concepts of the affective life psychology. Consid-
ering it, Viliunas V. K. reminds us that it is important that in the
analysis of the specialized works the conventional character of
the concepts should be evoked and that the issue of their coor-
dination should be solved not on the basis of the sound of the
words, but on the thorough examination on their significance.
The caution given and the need to determine our conceptual
axes in the rather chaotic terminological situation forced us to
briefly review the history of using the key notions of affectivity
psychology.

According to the authors who have been concerned with
the history of psychology - Aristotle [33, 34], Ralea M., Botez
C.[35], Rosca A., Bejat M. [36], Jdan A. N. [37], Yaroshevskii M.
G. [38], Petrovskii A. V., Yaroshevskii M. G. [39, 40] - the phe-
nomena of psychic life were first described in the works of an-
cient philosophers and nominated by them in certain words.
Many of them, preserving their Greek or Latin origins, formed
the basis of the dictionary of psychological terms, of the cat-
egorical apparatus of this science. Since psychic phenomena
form a system, the words through which spiritual realities
have been defined have formed certain complex concepts, and
these have been gathered around the central categories of psy-
chology, such as psychic reflection, knowledge, experiences,
states. For the particularly rich and varied soul experiences,
the ancients used the word "affections” (from Latin affecto, are
- to seek, look for, head for something). In the XVII'"" century
Descartes R. in his work “Les passions de I'dme” mentioned
that: “.. everything that is being done or what is new is usually
called by the philosophers affection in regard to the subject in
which it occurs, and action in regard to the one who provokes it"
[41, p. 17], and what causes affection to the subject was called
object by the philosophers. As a synonym for the "affections”
concept, Descartes R. himself used the term "passions” (in the
notes of the translator of this philosopher’s work - Gavriliu
L. [42] - we find that the Latin edition has the inner title of
"Passiones sive affectus animae”). In the pages of the work, the
author emphasized that he uses the word passions "in its most
general meaning” (p. 30), considering it everything that the
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Descartes R. - Spinoza B. [8] - n-a acceptat termenul ,pasiuni”
si a folosit in lucrarea sa ,Etica”, ca si filosofii antici, cuvantul
,afecte”.

Inlucririle de limba englezi la desemnarea materialului fe-
nomenologic afectiv, preferinta li s-a dat conceptelor ,feelings”
si ,emotions” Ultimul, ce provine de la emoveo, ere - a misca
din loc, a muta, a zgudui, si-a pastrat originea latina in multe
limbi. in literatura de limba francez3, de rand cu termenul , les
emotions” se folosea ca termen general si conceptul ,les senti-
ments” (lat. sentio, ire - a simti). Termenul ,sentiment”, scrie
Pavelcu V. [9], da nastere la echivoc prin dubla lui semnificatie
originara de simtire senzoriald si afectiva. E de mentionat ca
in literatura de limba englezd, ca termeni generali, predomi-
na conceptele ,feelings” si ,emotions”, in cea de limba france-
73 - ,les sentiments” In Franta, au fost editate monografiile
lui Ribot Th. , La psychologie des sentiments” si , La logique des
sentiments”. Totodatd, Ribot Th. intrebuinta si termenii vechi.
El si-a intitulat una din publicatii ,Essai sur les passions”, iar
in lucrarea ,Logica sentimentelor” [43], psihologul a remarcat
ca ,termenul pasiune, folosit in mod curent in ultimele secole,
aproape cd a dispdrut cu totul din vocabularul psihologilor, care
preferd termenul emotie” (p. 85).

In psihologia rusa, in calitate de concepte generalizatoa-
re se utilizeazd aceiasi termeni ,incetdateniti” in psihologia
mondiald. Vigotzkii L. S., abordand problema vietii afective,
si-a numit lucrarea , Invdtdtura lui Spinoza despre pasiuni”, iar
unul din capitolele ei are denumirea , Spinoza si invdtatura lui
despre emotii in lumina psihoneurologiei contemporane” [10].
Amintim ca insusi Spinoza B,, fiind fidel traditiilor antice, a uti-
lizat, cu precadere, conceptul ,afecte”.

Exemplele relevate denota ca la finele sec. XIX, inceputul
sec. XX, in psihologia afectivitatii se stabilise o libertate vis-a-
vis de folosirea termenilor afecte, pasiuni, sentimente, emotii,
ele, in sensul lor larg, fiind considerate drept sinonime. A fost
recunoscuta si sinonimia sintagmelor ,sistem (fenomen, pro-
ces) afectiv” si ,sistem (fenomen, proces) emotional”. in pre-
zent, de asemenea, se atestd libertate in folosirea conceptelor
mentionate 1n sensul lor extins. De exemplu, lucrarea lui Des-
cartes R. ,Les passions de I'dme”, a fost tradusa in limba roma-
na de catre Gavriliu L. si editatd in 1999 cu denumirea , Tratat
despre sentimente”.

Polemica pe marginea termenilor ar fi fost inutila in cazul
in care in psihologie s-ar fi folosit alte cuvinte la desemnarea
fenomenelor afective particulare. Insi, pentru nominalizarea
lor s-a recurs la aceleasi concepte. Realitatile afective elemen-
tare, ce nu mai pot fi descompuse, au fost numite de catre Wun-
dt W. [44] ,elemente ale sentimentelor”, ,sentimente simple”,
»ton afectiv”. Psihologul francez Fouillée, la care face trimitere
Ribot Th. [43], pentru aceleasi realitati afective elementare,
a folosit sintagma ,sentimente senzoriale”, iar psihologul rus
Grot N. [22], a propus termenul de ,simtiri” (4yBcTBOBaHUS).
Trairile afective trecdtoare, ce prezintad o reactie la o situatie
reald sau posibild, sunt numite de catre Leontiev A. N. [23] -
emotii propriu-zise, iar de catre Izard K. [17] - emotii de baza
sau emotii discrete. Trairile afective puternice si relativ scurte
au fost numite de catre psihologi afecte. ,Deficitul” de termeni
s-a simtit, mai cu seama, atunci, cand psihiatria a preluat din
psihologia afectivitatii unele concepte: tulburarii psihice de
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soul suffers and experiences (form Latin patior, pati - to suffer,
to endure). Descartes’s opponent - Spinoza B. [8] - did not ac-
cept the term "passions” and used the word “affections” in his
work "Ethics”, as well as the ancient philosophers.

In the English-language works for the designation of the
phenomenological affective material, preference was given
to the concepts of "feelings” and "emotions”. The last, derived
from emoveo, ere - to move, permute, shake, kept its Latin ori-
gin in many languages. In the French-language literature, along
with the term ”les emotions”, the concept of "les sentiments”
(from Latin sentio, ire - to feel) was used as a general term. The
term “sentiment”, Pavelcu V. writes [9], gives rise to ambiguity
by its double significance of sensory and affective feeling.

It is worth mentioning that in English literature, the con-
cepts of "feelings” and ”emotions” predominate as general
terms, in French language - the concepts of "les sentiments”.
In France, the monographs of Ribot Th. "La psychologie des
sentiments” and “La logique des sentiments”. At the same
time, Ribot Th. used old terms also. He called one of his pub-
lications "Essai sur les passions”, and in his work ”Logic of
Feelings” [43], the psychologist noted that the "passion” term,
commonly used in the last centuries, almost completely disap-
peared from the vocabulary of psychologists who prefer the
term "emotion” instead” (p. 85).

In Russian psychology, as generalizing concepts, the same
terms "naturalized” in world psychology are used. Vigotzkii L.
S., addressing the issue of affective life, called his work “Spino-
za's teaching about passions”, and one of its chapters is called
”"Spinoza and its teaching about emotions in the light of con-
temporary psycho-neurology” [10]. We remind that Spinoza B.
himself, being faithful to ancient traditions, used the concept
of "affections”, in particular.

The revealed examples show that at the end of the XIX™
century and the beginning of the XX® century, in the psychol-
ogy of affectivity, freedom has been established over the use of
such terms as affections, passions, feelings, emotions, in their
broad sense, the last ones being considered synonymous. The
synonymy of the syntagmas "affective system (phenomenon,
process)” and "emotional system (phenomenon, process)” was
also recognized. At present, there is also freedom in using these
concepts in their wider sense. For example, Descartes’s R. work
“Les passions de I'dme” was translated into Romanian by Gavril-
iu L. and edited in 1999 with the title “Treatise on fee lings”.

Polemics on terms would have been useless if in psychol-
ogy there would have been used other words to designate par-
ticular affective phenomena. However, the same concepts were
used to nominate them. Elementary affective realities that can
no longer be broken down have been called by Wundt W. [44]
"elements of feelings”, "simple feelings”, "affective tone”. The
French psychologist Fouillée, referred to by Ribot Th. [43], for
the same elemental affective realities, used the syntagma "sen-
sory feelings” and the Russian psychologist Grot N. [22] pro-
posed the term "sentiments” (sensations). Transient affective
experiences that present a reaction to a real or possible situ-
ation are called by Leontiev A. N. [23] - proper emotions, and
by Izard K. [17] - basic emotions or discrete emotions. Strong
and relatively short affective experiences have been called af-
fections by psychologists. The "deficiency” of terms was felt
especially when psychiatry took over some concepts from the



scurta durata i s-a dat denumirea de pasiune, iar pentru no-
minalizarea starii ,mania transitoria” a fost acceptat termenul
,afect patologic” (apud Kalashnik Y. M. [45]).

Necesitatea de a diferentia manifestarile afective, de a le
nominaliza, defini si clasifica dupa diferiti parametri, pe de o
parte, iar pe de altd parte, necesitatea de a explica integrarea,
asocierea si fuziunea fenomenelor afective simple 1n structuri
complexe a inaintat problema ierarhizarii fenomenelor afecti-
ve si ordonarii termenilor. Prin formatiuni complexe se aveau
in vedere sistemele organizate de trdiri afective ce se concen-
treaza in jurul unui obiect sau ideii despre un oarecare obiect.
Realitdtile afective de acest gen au fost numite ,,sentimente
compuse” (Wundt W.), ,sentimente” (Fouillée), ,4ayBcTBa”
(Grot N.). James W. [46] opteaza pentru pastrarea termenului
~emotie” sila desemnarea fenomenelor afective complexe. Fu-
ria, spaima, dragostea, ura, bucuria, tristetea sunt numite de
catre el emotii grave, iar trairile morale, intelectuale si estetice
- emotii fine.

E de mentionat ca pentru desemnarea sistemelor afective
cu formatiuni centrale ce servesc drept inceput organizational
pentru multiple fenomene emotionale, McDougall W. a folo-
sit nu termenul , feelings”, ci cuvantul englez de origine latina
,sentiments”. Mai mult decét atat, el a subliniat ca ,,cercetdrile
stiintifice vor deveni mult mai clare si precise dacd vom inceta
sd numim sentimentele complexe cu termenul general ,,emotie”
[24, p. 105]. In literatura psihologicd de limba rusa, conceptul
de origine latina ,,sentiments” un timp oarecare a fost tradus
din engleza prin cuvantul ,canTumeHTBI”, iar mai tarziu, prin
acelasi cuvant ,,ayBcTBO”, prin care se traduce actualmente si
conceptul , feeling”. Dodonov B. . [47] recunoaste ca terme-
nul generalizator ,uyBcTBa” creeaza in stiintd incomoditati.
De aceea autorul citat foloseste denumiri explicative duble
de tipul: ,uyBcTBa-motrpe6HOCcTH” (sentimente-necesitati),
»4YBCTBa-MepexxuBaHus1” (sentimente-trairi) s. a. Pentru siste-
mele de trairi afective concentrate in jurul unui obiect, Leonti-
ev A.N.[12,13, 23] a folosit sintagma , sentimente obiectivate”
(mpenMeTHbIe yyBcTBa). La desemnarea acestora, Levitov N.
D. [32], Yakobson P. M. [31] s. a. au aplicat termenul ,senti-
mente superioare” (Boicmue 4yBcTBa). Potrivit opiniei lui Ru-
binshtein S. L. [11], ele sunt formatiuni integre si complexe ce
se organizeaza in jurul anumitor obiecte, persoane sau chiar
domenii si zone de activitate. Cosnier J. [30], Pavelcu V. [9] au
numit formatiunile afective in cauza ,marile sentimente”.

Din cele relevate pana aici, deducem ca psihologia afecti-
vitatii, pana in prezent, se confrunta cu mari dificultati termi-
nologice. In acest domeniu al psihologiei nu s-a stabilit, deo-
camdatd, o terminologie general acceptata, cauzele diversitatii
terminologice fiind: a) gradul insuficient de elaborare a psiho-
logiei afectivitatii in comparatie cu alte domenii ale stiintei psi-
hologice; b) traditiile diferite de utilizare a conceptelor privind
fenomenele afective; c) caracterul polisemantic al termenilor
folositi; d) utilizarea acelorasi concepte si la desemnarea feno-
menelor afective in ansamblu, si la nominalizarea fenomenelor
afective particulare si a formatiunilor emotionale complexe.
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psychology of affectivity: the short-term psychiatric disorder
was given the name of "passion”, and for the nomination of the
“mania transitoria” condition the term “pathological affection”
was accepted (cited by Kalashnik Y. M. [45]).

The need to differentiate affective manifestations, to nom-
inate them, to define them and to classify them according to
different parameters, on one hand, and on the other hand, the
need to explain the integration, association and fusion of sim-
ple affective phenomena into complex structures has advanced
the issue of the hierarchy of affective phenomena and ordering
terms. Complex systems were the organized systems of affec-
tive experiences that focus on an object or an idea about an ob-
ject. Affective realities of this kind have been called “composite
feelings” (Wundt W.), "feelings” (Fouillée), "sentiments” (Grot
N.). James W. [46] opts for preserving the term ,emotion” also
at designating complex affective phenomena. Anger, fear, love,
hatred, joy, sadness are called by him serious emotions, and
moral, intellectual and aesthetic experiences - fine emotions.

It is worth mentioning that McDougall W. has not used the
term “feelings”, but the English word of Latin origin "senti-
ments” in order to designate affective systems with central
formations that serve as an organizational start for multiple
emotional phenomena. Moreover, he stressed that “scientific
research will become much clearer and more precise if we cease
to call the complex feelings with the general term “emotion”
[24, p. 105]. In the Russian-language psychological literature,
the concept of Latin origin "sentiments” has been translated
into English by the word ”"canTumenTs!” and later by the same
word "gyBcTBa”, which translates at present the concept of
"feeling”. Dodonov B. 1. [47] recognizes that the generalizing
term "4yyBcTBa” creates inconveniences in science. That is
why the quoted author uses double explanatory names such
as: "gyyBcTBa-notpedbHOoCTH” (feelings-necessities), "4yBcTBa-
nepexxuBaHus’ (feelings-experiences) and so on. For the sys-
tems of affective experiences concentrated around an object,
Leontiev A. N. [12, 13, 23] used the phrase "objectified feel-
ings” (mpegMeTHble 4yBcTBa). In their designation Levitov N.
D. [32], Yakobson P. M. [31] et al. have applied the term "su-
perior feelings” (Beicime yyBcTBa). According to Rubinshtein
S. L. [11], they are complex and integral formations that are
organized around certain objects, persons or even domains
and areas of activity. Cosnier J. [30], Pavelcu V. [9] called the
affective formations in question the “great feelings”.

From what has been shown up to here we deduce that the
psychology of affectivity has so far been experiencing major
terminological difficulties. In this field of psychology to date
no generally accepted terminology has been established, the
causes of the terminological diversity being: a) the insufficient
degree of elaboration of affectivity psychology compared to
other fields of psychological science; b) different traditions of
using the concepts of affective phenomena; c) the poly seman-
tic character of the terms used; d) the use of the same concepts
also for the designation of affective phenomena as a whole,
and for the nomination of particular affective phenomena and
complex emotional formations.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Elementele cheie ale ocrotirii sanatatii reproductive a tine-
rilor in conformitate cu teoria S-sistem, care ar putea contri-
bui la solutionarea crizei demografice si urmadrilor ei negative
in sdndtatea publicd nu au fost, deocamdata, abordate.

Ipoteza de cercetare

Interactiunea intersectoriala ar putea fi o masura
temporara pentru a compensa verigile slabe de conducere a
sanatatii reproductive a tinerilor intr-un context dat.

Noutatea adusa literaturii stiintifice din domeniu

Aplicarea propusa a modelului S-sistem si teoria nivelu-
rilor de conducere pentru a analiza sdandtatea reproductiva
a tineretului este un exemplu de transfer teoretic al mode-
lelor cunoscute pentru a identifica eventualele lacune in sis-
temul existent al administratiei publice si cautarea de solutii
adecvate.

Rezumat

Introducere. Actualitatea solutionarii problemei sanatatii
reproductive a tineretului este determinata de criza demogra-
fica actuala din Europa de Est si urmarile ei negative asupra
ocrotirii sanatatii publice. Autorii considera ca imperfectiunea
sistemului de administrare a ocrotirii sanatatii reproductive
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What is not known yet, about the topic

At the current stage, missing key elements of the repro-
ductive health system of young people have not been identi-
fied, in accordance with the theory of S systems, which po-
tentially contribute to the demographic crisis and adverse
consequences for public health.

Research hypothesis

Interdepartmental interaction can become a temporary
measure for compensating for weak levels of management of
reproductive healthcare for young people in a certain context.

Article’s added novelty on this scientific topic

The proposed application of the S-system model and the
theory of management levels for the analysis of reproducti-
ve health of youth is an example of the theoretical transfer of
known models, to identify potential gaps in the existing sys-
tem of public administration and to find adequate solutions.

Abstract

Introduction. The urgency of solving the problem of pro-
tecting reproductive health of young people is determined by
the current demographic crisis in the Eastern European region
and adverse consequences for public health. The complexity of
the solution of the tasks, set by international conventions, is de-
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ramadne o problema nerezolvata in unele regiuni. Complexi-
tatea rezolvarii problemelor conventiilor internationale este
determinata de resurse financiare si umane limitate, precum
si de durata redusa de timp, avut la dispozitie. Studiul de fata
a fost conceput pentru rationamentul stiintific si dezvolta-
rea unui model de interactiune al domeniilor de sanatate si
educatie in ocrotirea sanatatii reproductive a tinerilor in pro-
cesul de pregdtire a specialistilor in domeniul educatiei profe-
sionale medii.

Material si metode. A fost aplicat conceptul modelului S-
sistem si a schemei nivelurilor de conducere pentru a analiza
sistemul de protectie a sanatatii reproductive a adolescentilor
si a tinerilor. Prin analogie, a fost elaborat un model de
interactiune a domeniilor de sanatate si educatie in ocrotirea
sanatatii reproductive a tinerilor in procesul de pregatire a
specialistilor.

Rezultate. Aplicand analiza de sistem si teoria nivelurilor
de conducere, a fost analizata functionalitatea sistemului de
ocrotire a sanatatii reproductive. Pe exemplul unei regiuni
concrete, s-a relevat absenta elementelor-cheie ale sistemului
ocrotirii sanatatii reproductive a tinerilor in ceea ce priveste
nivelurile de conducere. Aceste elemente cheie includ: (1)
strategia in domeniul sanatatii reproducerii, care ar reflecta
o atitudine proactiva si ar facilita colaborarea interdisciplina-
ra pentru informare si educare privind sanatatea reproduc-
tiva a tinerilor; (2) instrumente pentru punerea in aplicare a
interventiilor in domeniul sanatatii reproductive, inclusiv, dis-
ponibilitatea si achizitionarea de produse contraceptive; (3)
instrumente de monitorizare si colectare a opiniilor tinerilor
pentru a evalua eficacitatea interventiilor. Disfunctiile identifi-
cate au servit drept premise pentru elaborarea unui model de
interactiune a domeniilor de sanatate si educatie in ocrotirea
sanatatii reproductive a tinerilor. Pentru aplicarea modelului
propus, au fost elaborate instrumente care permit interactiu-
nea intersectoriala la nivelul institutiilor de invatdamant mediu
profesional.

Concluzii. Aplicarea modelului S-sistem si teoriei nive-
lurilor de conducere a permis elaborarea unui model de
interactiune a domeniilor de sanatate si educatie in ocroti-
rea sanatatii reproductive a tinerilor la etapa de pregatire a
specialistilor de nivel mediu. Modelul dat poate servi drept un
mecanism temporar pentru luarea deciziilor de management,
intr-un anumit context, cu impact potential asupra ocroti-
rii sanatatii publice. Fiabilitatea modelului propus este de a
obtine efectul dorit, cu costuri minime si cu utilizarea deplina
aresurselor de personal existente.

Cuvinte cheie: S-sistem, niveluri de conducere, ineractiune,
ocrotirea sanatatii, educatie, sanatate reproductiva.

Introducere

In conditiile contemporane, sarcina prioritard a statului
este economisirea resurselor si Imbunatatirea starii tuturor
componentelor de sanatate si, In special, a sanatatii reproduc-
tive, deoarece aceasta este asociatd cu speranta de a creste
numadrul populatiei si calitatea sanatatii generatiilor viitoare.
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termined by limited financial and human resources, as well as
a tight time frames. The search for gaps in the management of
reproductive healthcare and the mechanisms for their elimina-
tion or compensation, seems to the authors to be an unsolved
problem in some areas of the region. The present study was
planned for scientific argumentation and the development of
a model for interaction between the health and education sec-
tors in the area of protection the reproductive health of youth
in the training of specialists in the field of secondary vocational
education.

Material and methods. We examined the possibility of ap-
plying the S-system model and the management level schemes
for analyzing security system of the reproductive health of ad-
olescents and young people. Similarly, was developed a model
for the interdisciplinary interaction, between the health and
reproductive health education sectors at the training stage
and was proposed tools for its implementation.

Results. Using the system analysis and the scheme of man-
agement levels, was analyzed the functionality of the reproduc-
tive health protection system. Using the example of a particu-
lar region, from the point of view of management levels, was
revealed the lack of key elements of the reproductive health
system for young people. These key elements includes: (1) the
Reproductive Health Strategy, which would reflect preventive
orientation and provide interdisciplinary interaction for sus-
tainable information and education on reproductive health of
young issues (2); tools for implementing interventions in the
area of reproductive health, including access and purchase of
contraceptive products (3); tools for monitoring and collecting
feedback from young people to assess the effectiveness of in-
terventions. Identified “diseases of the system” served as pre-
requisites for developing a model of interaction, between the
health and education sectors on reproductive health of young
people issues. As a place of application of interdepartmental
interaction, is considered the process of training specialists. To
implement the proposed model, was developed tools for the
achievement of interdepartmental interaction at the level of
professional secondary schools.

Conclusions. The application of the S-system model and
the management level scheme, made it possible to develop a
model of interdepartmental interaction of healthcare and edu-
cation in the field of reproductive health of young people, at
the stage of training middle-level specialists, which can serve
as a temporary mechanism for making management deci-
sions, in a certain context with potentially impressive impact
on public health. The reliability of the proposed model is to
achieve the desired effect, with minimum costs and with the
full use of existing human resources.

Key words: S-system, management levels, interdepartmen-
tal cooperation, healthcare, education, reproductive health.

Introduction

In modern conditions, the priority task of the state is to
save and improve all components of health and, first of all, re-
productive health, since it involves the hope of increasing the
number and quality of health of future generations. Reproduc-



Problemele de sanatate reproductiva sunt probleme de sanata-
te public3, in contextul functiilor operationale de baza [1]. Stu-
diul si protectia sanatatii reproductive a tinerilor a dobandit
o semnificatie speciald dupa Conferinta Internationald pentru
Populatie si Dezvoltare de la Cairo (1994), unde a fost declara-
ta necesitatea de a legifera principiile de protectie a sanatatii
reproductive la nivelul legislatiei statelor membre [2].

Sanatatea generatiei tinere este factorul de baza al
securitatii nationale a statului in conditiile crizei demografice
care s-a dezvoltat in ultimele decenii, caracterizata prin decli-
nul natural al populatiei, rata natalitatii scazutd, mortalitatea
ridicata, observatd in partea studiatd a regiunii Est-europene.
O politica demografica eficienta vizeaza consolidarea sanatatii
reproductive a copiilor si a tinerilor [3].

In realizarea dreptului universal de a proteja sinitatea
sexuald si reproductiva, rolul Organizatiei Natiunilor Unite,
Organizatiei Mondiale a Sanatatii (OMS) este important si pre-
zinta drept o orientare, care recomanda informarea si educa-
rea cuprinzatoare a tinerilor In domeniul sanatatii sexuale si
reproductive, precum si utilizarea metodelor inovatoare si a
practicilor bazate pe dovezi. Cu toate acestea, realizarea aces-
tui drept ramane problematica si in cautare de solutii. Dintre
modelele universale existente, am apelat la metodologia abor-
darii sistemului (asa cum este descris in lucrarile lui Bertalan-
ffy L. (1962), Ashby W. (1962), Wiener N. (1983), Bogdanov
A. (1985) [4, 5, 6], care este utilizat la scara larga in concepte
moderne de management [7, 8]. Conform modelului metodo-
logic, aplicat de Wiener N. (1963) [6] in teoria ciberneticii,
statul, ca un ,sistem S”, poate fi considerat drept o ,cutie nea-
grd” cu ,intrare” si ,iesire”. Statul interactioneaza cu natura si
fluxurile de informatii, inclusiv, sistemele de functionare ale
comunitatii mondiale. Ocupand o pozitie ierarhica mai mare
decat statul, ei trimit statului semnale si actiuni, ignorarea ca-
rora ar putea duce la consecinte grave. Prin analogie, se re-
glementeaza aspectele legate de drepturile omului, realizarile
de medicina bazata pe dovezi, astfel, Incat statul trebuie sa fie
egal cu legile si realizarile internationale, realizand deciziile
de management la diferite nivele.

Gestionarea identitatii defectelor, mentionata de Galnoor
I. (1982) pentru diferite niveluri ale sistemelor. De exemplu, o
situatie destul de cunoscuta: atunci cand informatiile pentru
luarea deciziilor vin fara o motivare, sau atunci caind deciziile
nu sunt bazate pe analiza rezultatelor deja obtinute, a practi-
cilor eficiente, a abordarilor moderne si experienta de succes
a altor tari, dupa Galnoor I. (1982) este numita ,fereastra de
afisare”.

Drept particularitate a statelor si teritoriilor mici este per-
sonalul extrem de limitat al sectoarelor si, odata cu schimba-
rea elitelor politice, inlocuirea persoanelor cheie conduce la
un “sindrom octanic ridicat” si pierderea functiilor controlate
de predecesori. Astfel, in Transnistria, dupa schimbarea elitei
politice din 2012, programele de educatie speciala a cadrelor
didactice prin metode eficiente de salvare a stilului de viata,
inclusiv, educatia privind sanatatea reproducerii, au fost re-
duse. Patologia deciziei administrative de tip ,roata inchisa‘
consta in incapacitatea de a controla subiectii la schimbari in
vectorul de miscare; cum a fost adoptat si implementat, sis-

Sdndtatea tinerilor si pregatirea specialistilor

tive health problems are public health problems in the context
of basic operational functions [1]. The study and protection
of reproductive health of young people has acquired special
significance after the Cairo International Conference on Popu-
lation and Development, (1994 year), where it was stated that
itis necessary to consolidate, legislatively, the principles of re-
productive health at the level of legislation of the participating
countries [2].

An effective demographic policy should be directed at
strengthening the reproductive health of women, children and
youth [3]. The health of the younger generation is the basic
factor of the national security of the state in the conditions of
the demographic crisis that has developed over the past few
decades, characterized by a natural population decline, low
birth rate, high mortality observed in the studied part of the
Eastern European region, namely, in Transnistria, Moldova.

In achieving the universal right to protect sexual and re-
productive health, the role of the United Nations, the World
Health Organization (UN, WHO), is very big, as a guideline
recommending comprehensive information and education of
youth in the field of sexual and reproductive health and the
use of innovative methods and the effectiveness of practices.
However, the implementation of this right remains problem-
atic and requires finding solutions. Among the existing uni-
versal models of the surrounding world, was chosen to the
methodology of the system approach (disclosed in the works
of Bertalanffy L. (1962), Ashby W. (1962), Wiener N. (1983),
Bogdanov A. (1985) [4, 5, 6], which is widely used in modern
management concepts [7, 8]. According to the methodologi-
cal model, applied by N. Wiener (1963) [6] in the theory of
cybernetics, the state as a S-system, can be a “black box” with
an “entrance” and an “exit”. The state interacts with nature and
information flows, including the functioning systems of the
world community. Occupying a higher hierarchical position
than the state, they send signals and influences to the state,
ignoring which is fraught with serious consequences for the
state, i.e. for the people. Similarly, are regulated issues relating
to human rights, the achievements of evidence-based medi-
cine, therefore, states should be equal to international laws
and achievements, implementing managerial decisions of dif-
ferent levels.

The identity of managerial defects, for different levels of
systems, was noted by Galnoor I. (1982). For example, a quite
known situation - when information for decision-making
comes without argumentation, when decisions are made,
without relying on an analysis of already achieved results, ef-
fective practices, modern approaches, and the successful ex-
perience of other countries, according to Galnoor 1. (1982)
- “display window”. The peculiarity of small states and terri-
tories is the extremely limited staff of sectors, and when po-
litical elites changes, the replacement of key figures leads to
a “high-octane syndrome” and loss of functions, controlled by
predecessors. So, in Transnistria after the change of the politi-
cal elite in 2012, were suspended special education programs
for teachers to effective methods and health-saving way of
life, including, among other things, education on reproduc-
tive health. Such a pathology of the management decision as a
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temul respectd stereotipurile predominante si preferintele
individuale ale decidentului [9]. Acest tip de management
al patologiei explica respingerea comunitatii pedagogice de
educatie sexuala in mediul de Invatamant, precum si in sec-
torul sanatatii - Inlocuirea subiectelor ineficiente, ca o parte
obligatorie a procesului privind modalitatile eficiente de lucru
cu tinerii si serviciilor prietenoase tinerilor.

Toate “bolile statului”, mentionate mai sus, sunt cauzate de
absenta unui sistem intre implementarea normelor si a legi-
lor la nivelul sistemului S (documente strategice - legi si stra-
tegii), nivelul presupunand adoptarea deciziilor tactice (acte
normative, regulamente, programe) si la nivelul direct - deci-
zii operative (ordine, monitorizare, atat in forma scrisa, cat si
verbala) [9].

Ipoteza acestei cercetari constd 1n presupunerea ca
interactiunea interdepartamentala poate deveni o masura
temporara pentru a compensa nivelurile slabe de gestionare
context. Pe baza cercetarii si sintezei surselor stiintifice si te-
oretice, scopul a fost fundamentarea stiintifica si dezvoltarea
unui model de interactiune interdepartamentala privind sana-
tatea reproductiva a tinerilor, In stadiul pregatirii profesionale.

Material si metode

Au fost studiate extensiv problemele de interactiune in-
terdisciplinare intre sectorul educatiei si sectorul de sanata-
te, in contextul sanatatii reproducerii la etapa de pregatire a
specialistilor, conducandu-ne de normele de baza ale cerceta-
rii stiintifice. Metoda de deducere a fost imbogatita si interco-
nectata cu metoda de inductie a cunostintelor stiintifice, care a
permis sa se stabileasca legaturi cauzale intre diferite sectoare
ale guvernarii statale si, anume, sanatatea si educatia privind
sanatatea reproductiva a tinerilor, asemanarile si diferentele
dintre abordarile de prevenire.

Pe baza analizei literaturii stiintifice, a fost aplicat mode-
lul S-sistem si diagrama nivelului de administrare a sisteme-
lor pentru analiza sistemului existent de protectie a sanatatii
reproductive a adolescentilor si tinerilor. Prin analogie,
functionarea subiectelor de control si a solutiilor de gestiona-
re a deciziilor, s-a elaborat un model de interactiune intersec-
toriala a domeniului sanatatii si educatiei privind sanatatea
reproducerii la etapa de formare a comportamentului repro-
ductiv-sexual la adolescent.

Rezultate

Statul, in abordare sistemica, poate fi reprezentat ca un
model complex metodologic (S-sistem) - sistem de evolutie,
deschis, orientat spre rezultate, in care veniturile obtinute din
ciclul de viata al creatiei, formarea, dezvoltarea sa se dezinte-
greze odata cu eliberarea hotarelor de separare a componente-
lor interne ale S-sistemului de la non-sistem (Figura 1). Statul
(S-sistem) interactioneaza cu natura si fluxul de informatii
(non-sistem) si cu sistemul comunitatii internationale, re-
prezentat de ONU, OMS si statele lumii (mai mult de 200).
Actionand ca Suprasistem, structurile internationale tri-
mit influente si semnale catre “intrarea” statului si primesc
informatii de la state. Productia sistemului S este reprezentata
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“Closed Wheel” is the inability of the subjects of management
to change the motion vector, because the accepted and imple-
mented settings correspond to the stereotypes and individual
preferences of the decision-maker [9]. This type of manage-
rial pathology explains the pedagogical community’s rejection
of sexuality education in the learning environment, and in the
health sector, replacing ineffective lectures as an obligatory
part of the working process for effective methods of working
with youth and friendly youth services.

All the above-mentioned “illnesses of the state” are caused
by the absence of a system between the implementation of
norms and laws at the level of the S-system (documents that
are strategic in nature - laws and strategies), the level assum-
ing the adoption of tactical decisions (bylaws, regulations,
programs) and the level of direct-operative decisions (orders,
dispositions, monitoring both in written and verbal form) [9].

The hypothesis of this study is the assumption, that interde-
partmental interaction, can become a temporary measure for
compensating for weak levels of management of reproductive
healthcare for young people in a certain context. On the basis
of studying and summarizing scientific and theoretical sources,
was set the goal to scientifically justify and develop a model
of interdepartmental cooperation in protecting reproductive
health of young people at the stage of professional training.

Material and methods

In this study, was comprehensively studied the interdis-
ciplinary interaction between the education sector and the
health sector, in the area of reproductive health at the train-
ing stage, based on the basic rules of scientific research. The
method of deduction was enriched and interconnected with
the method of scientific cognition by induction, which allowed
to establish causal links between different sectors of public
administration, namely health and education, in matters of re-
productive health of youth, similarities and differences in ap-
proaches in preventive work.

Based on the retrospective analysis of the scientific and
theoretical literature, was applied the S-system model and
the management level scheme for analyzing the existing re-
productive health system for adolescents and young people.
Similarily, with the functioning of the subjects of management
and the adoption of managerial decisions, was developed a
model for the interdisciplinary interaction between the health
and reproductive health education sectors at the stage of vo-
cational training, for the formation of a culture of reproductive
and sexual behavior in adolescents.

Results

The state, from the standpoint of the system approach,
can be represented as a complex methodological model: the
S-system - a goal-oriented, developing, open system in which
the life cycle from creation, formation, development to wither-
ing with the separation of boundaries separating the internal
components of the S-system from the Non-System. The state
(S-system) interacts with nature and information flows (the
Non-system). In addition to this, in the Non-system operates
the Supra-system or Systems of the World Community systems,



de bunurile si serviciile produse de sistemul S pentru nevoi-
le sistemului S si fata de non-sistem si, de asemenea, pentru
indeplinirea obiectivelor personale ale participantilor care,
impreuna, constituie obiectivul general al sistemului S. Pentru
a atinge obiectivele stabilite, tinand seama de miscarea con-
stanta din sistem si de semnalele primite de la Suprasistem, in
sistemul S este prevazuta legatura reciproca, care leaga iesirea
cu intrarea si informeaza publicul cu privire la viata in stat,
deoarece teoria valorilor ofera nu numai un inceput rational
la om, dar si un inceput spiritual, social si material. Astfel, in-
trarea sistemului S primeste informatii de la Suprasistem si de
la participantii sistemului insusi, prin relatia reciproca din ca-
drul organismului de administrare, informand despre deviatii
la deplasarea spre tintd. Avand in vedere aceasta intrare, noi
parametri de resurse sunt setati, pana cand sistemul revine
la miscarea citre tinti. In interiorul casetei negre a sistemu-
lui S, se disting doua componente interconectate: subiectul
de control (SC) si obiectul de control (OC). Subiectul manage-
mentului este un organism de conducere, centrul de control.
Obiectul de control este o persoand, o organizatie, ca operator
al obiectului de control. lesirea de la operator sunt deciziile de
conducere (SD), singurele produse generate de oficialitati. De-
ciziile de management sunt trimise OC in forma de documente
obligatorii sau instructiuni verbale. In plus, SC directioneazi
sistemul SD catre alte sectoare ale statului si catre Suprasis-
tem, primind reactii sau initiative din partea acestora. Astfel,
SD poate influenta evenimentele care au avut loc sau au un ca-
racter de avertizare, pot fi pe termen lung sau pe termen scurt
si au un caracter strategic, tactic sau operational (prevalenta
acestora din urma indica la instabilitatea sistemului).

Modelul descris mai sus a fost utilizat pentru a analiza sis-
temul de protectie a sanatatii reproductive a adolescentilor
si tinerilor. Nivelul sanatatii reproductive a adolescentilor si
scopurile personale, satisfacerea necesitatilor tinerilor in do-
meniul sanatatii reproductive - impreuna constituie un scop
comun, de nivel mondial, al sistemului S: obtinerea rezultate-
lor dorite a nivelului sanatatii si bunastarii tinerilor. Intrarea in
sistem primeste informatiile din sursele externe ale Suprasis-
temului (documente de baza ale ONU, OMS, UNFPA). Comuni-
carea directa in schema este reprezentata prin linii neintrerup-
te, iar legatura inversa de la obiectul de control (adolescenti
si tineret, familie, profesori, comunitate) si de la subiectul de
control, este reprezentat prin linii punctate (Figura 1).

Sistemul de ,cutie neagra” are doud componente princi-
pale ale subiectului de control, reprezentata de sectoarele
educatiei si sanatatii, care, fiind descompuse pe verticala,
reprezinta toate nivelurile de management ale Ministerelor
Sanatatii si Educatiei, institutiilor de Tnvatamant. Obiectul
controlului (beneficiarii), este cel mai valoros ,capital” al
statului, include nu doar adolescentii, ci si familia, spre care
sunt concentrate eforturile societatii. Societatea civila este
un catalizator al calitdtii si un partener pentru accesul la
»grupul de risc”. Produsul principal al SC sunt deciziile ad-
ministrative, care sunt indreptate, in cele din urma, la OC
(beneficiari). Cu cat acestea sunt mai eficiente, luate la timp,
inovatoare si calitative, depinde ,iesirea” sistemului - nive-
lul de sanatate si al bunastarii tinerilor. Legatura inversa, re-
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represented by the United Nations, the World Health Organi-
zation and the States (more than 200). Acting as the Supra-
system, they send influences and signals to the “entrance” to
the state and receive information from states. The S-system
exit is represented by goods and services, produced by the S-
system for the needs of the S-system, and in the Non-System,
and also for meeting the personal goals of the participants,
which together constitute the overall goal of the S-system. In
order to achieve the set goals, taking into account the constant
movement within the system and the incoming signals from
the Supra-system, the S-system, provides a feedback linking
the exit to the entrance and informing the public about the
public’s response to state life, as the theory of values provides
not only a rational start in humanity, but also spiritual, so-
cial and material beginnings. Thus, the input of the S-system
receives information from the Supra-system and from the
participants of the system itself, through feedback within the
control body, informing about the deviations when moving to-
wards the target. Given this, input sets new resource param-
eters until the system returns to the move to the target. Inside
the black box of the S-system, from the position of the system
analysis, two related components are distinguished: the Sub-
ject Management (SM) and the Object Management (OM). The
Subject Management is a managing body, the control center.
The Control Object is people, organizations, as the operator
of the control object. The exit from the operator of the SM are
Management Decisions (MD) - the only products that is made
by the functionaries. Management decisions are sent to the
OM in the form of binding documents or verbal instructions
on direct communication. In addition, the SM directs MD to the
Non-system: one-level systems (to other sectors of the state)
and to the Supra-system, receiving reactions or initiatives
from them. Thus, MD can influence the events that have oc-
curred or be precautionary, long-term or short-term and have
a strategic, tactical or operational nature, the prevalence of the
latter indicates instability of the system.

It was applied the above model of the S-system, for analyz-
ing the reproductive health system for adolescents and young
people (Figure 1). The level of adolescent reproductive health
and personal goals, the youth’s well-being in reproductive
healthcare, together constitute the overall, global goal of the
S-system: achieving the desired outcomes of the health and
well-being of young people. The input of the system, receives
information from external sources of the Supra-system (Basic
documents of the UN, WHO, UNFPA) the order of the state for
a healthy and prosperous person (youth). Direct communica-
tion in the scheme is represented by straight lines, and feed-
back from the control object (adolescents and youth, family,
teachers, community) and from the subject of management is
represented by dotted lines (Figure 1).

In the “black box” of the S-system, there are two main com-
ponents of the governance entity represented by the health
and education sectors that, when decomposed vertically, rep-
resents all levels of government, from the ministries of health
and education, educational institutions, to other health and
education institutions as a management center, and it was
named Beneficiaries, as the most valuable “capital” of the state,
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Fig. 1 Modelul de S-sistem organizational (dupa Kurtis, Vorobiov, 2010).

Fig. 1 S-system organizational model (according to Kurtis, Vorobiov, 2010).

prezentata prin linii punctate, leaga toate componentele din
interiorul sistemului S cu Suprasistemul, conectand ,iesirea”
cu intrarea”. Luand in consideratie legatura reciprocs, se pot
modifica resursele si decizia de gestionare, pana cand siste-
mul atinge starea de iesire doritd - nivelul optim al sanatatii
si bunastarii tinerilor.

Pentru a explica cum actioneaza decizia de management,
aceasta poate fi interpretata ca rezultat al lucrului unui opera-
tor la computer (Figura 2). In sectorul Entitdtii de gestionare,
pot fi identificate urmatoarele trei componente: Echipamente
(baza legislativa, ,partea rigida a sistemului”), analogia ba-
zei legislative In domeniul protectiei sanatatii reproductive
(constitutia, legile, strategiile), urmata de Programe si regle-
mentdri pentru elaborarea si executarea deciziilor concrete de
management (ordinele, programele, conceptele), ca un analog
al asigurarii de program, utilizat pentru lucrul la computer. Al
treilea component al subiectului de management - Persoana
care adoptd decizia, este un operator, analogic persoanei care
lucreaza la computer, de cunostintele si priceperile careia (fac-
torul subiectiv) depinde rezultatul lucrului.

Au fost testate modelul prezentat mai sus si schema nive-
lelor de management pentru analiza sistemului de protectie
a sanatatii reproductive In contextul unei regiuni concrete
(Transnistria). Principala lege a oricarei tdri este constitutia,

and not only adolescents, but also the family, targeted by so-
ciety’s efforts, and civil society as a catalyst for quality and a
partner for access to adolescents at risk. The main products,
of the management entity, are management decisions that are
ultimately directed to the Management Object (Beneficiaries)
by presenting a direct link, and on how much they are effec-
tive, timely, innovative and qualitative, the output of the sys-
tem depends on the level of health and well-being of young
people. The feedback, represented by dotted lines, connects all
components inside the S-system with the Supra-system, con-
necting the “exit” with the “input”. Given the feedback, you can
change resources and management decisions, until the system
reaches the necessary exit state — the optimal level of health
and well-being of young people.

To explain how the management solution works, you can
interpret it as a result of the operator’s work on the computer
(Figure 2). In the sector of the Subject control, three compo-
nents can be singled out: the legislative base, as the basis and
similarity of computer hardware that can not be changed - the
“hard part of the system” analogue of the legislative frame-
work for reproductive health (constitution, laws, strategies),
followed by the Programs and Orders with the purpose of de-
veloping and executing specific managerial decisions (orders,
programs, concepts), as an analogue of the software used to



care consolideaza normele social-economice, juridice si
alte norme ale aparatului de stat, protectia drepturilor si
libertatilor fundamentale ale omului, precum si a sistemului
puterii de stat si relatiile dintre subiectii de la toate niveluri-
le de guvernare. Conexiunea cu Suprasistemul, de exemplu, in
Moldova, e prezentata de conventiile internationale semnate,
care sunt legate de protectia sanatatii sexuale si reproductive,
inclusiv, Conventia privind eliminarea tuturor formelor de dis-
criminare fata de femei, Declaratia mileniului, Declaratia ONU
cu privire la drepturile copilului, Declaratia ONU cu privire la
atasamentul procesului de lupta impotriva HIV/SIDA etc.

in mod logic, urmatorul nivel de guvernare intr-un stat
aparte este propriul sau sistem administrativ de stat, a carui
sarcina include adoptarea de legi, strategii si conceptii de
dezvoltare a statului in privinta protectiei sanatatii reproduc-
tive. A fost identificata lipsa unei strategii privind protectia
sanatatii reproductive in regiunea data, cea ce pare sa fie un
decalaj in lantul deciziilor de management, care duc la anu-
mite consecinte. Unul dintre principalele roluri in asigurarea
sanatatii generale 1i revine ocrotirii sanatatii publice, ca o ve-
riga de legdturd in organizarea muncii interdepartamentale,
multicomponente si complexe, rezultatul careia constituie
furnizarea serviciilor de calitate privind protectia sanatatii
in sistemul de ocrotire a sanatatii si in afara lui. Ca urmare
a lipsei unei conduceri comune, globale, bazate pe o poseda-
re competentd si profunda a situatiei, ceea ce este, In esentad,
o strategie, duce la lipsa unui ansamblu de mijloace si teh-
nici pentru atingerea scopului determinat. Astfel, urmatorul
nivel al managementului vertical privind protectia sanatatii
reproductive, este reprezentat de Institutiile sistemului de
ocrotire a sanatatii si de Invatamant, al caror rol nu este doar
de a urma recomandarile nivelurilor superioare, dar si de a
folosi activ in practica abordarile, indreptate spre protejarea
sanatitii reproductive. In mod ideal, aceste institutii ar tre-
bui sa revizuiasca la timp programele de invatdmant si abor-
darile, pentru a armoniza includerea inovatiilor in procesul
de invatamant. Am constatat ca in institutiile de Invatamant,
educatia sexuali nu este inclusa in curriculum. in anumite ca-
zuri, cadrele didactice recurg la ajutorul lucratorilor din do-
meniul medicinei, care pot intreprinde activitati in privinta
problemelor de protectie a sanatatii reproductive.

Participarea societatii civile ca partener indirect la proble-
mele de protectie a sanatatii sexual-reproductive, este marca-
ta si recomandata in Standardele educatiei sexuale in Europa
[10]. In acest sens, echipa care se ocupa de protectia si intari-
rea tuturor tipurilor de sanatate 1n societatea civila, ar trebui
sa fie motivata de cunostinte si de pregatire speciald, pe de o
parte, si de sprijinul sistematic al acestei activitati din partea
statului, cea ce nu este intotdeauna supravegheat.

Adolescentii, ca rezerva principala a statului, inclusiy,
grupurile-cheie, ar trebui sd dispund, in egala masura, de
dreptul de a obtine informatii despre sdanatatea sexual-re-
productiva, sa dispuna de abilitati de intdrire a sanatatii si sa
fie implicati in protejarea sanatatii reproductive ca parteneri
directi. Din cauza decalajului din lant la nivelele ierarhice
superioare, aceastda conditie ramane nesatisfacuta la etapa
actuala. Asadar, au fost identificate lipsa unor astfel de ele-
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work on the computer, and the third component of the man-
agement entity is - Decision Maker, analogue operator, work-
ing on a computer, from the knowledge and skills of which
(subjective factor) depends the result of the work.

We tested the above model and the management level
scheme, for analyzing the reproductive health system in the
context of a specific region (Transnistria). The main law of any
state is the constitution, which establishes the socio-economic,
political, territorial and legal norms of the state structure, the
protection of basic human rights and freedoms, as well as the
system of state power and the relationship between subjects
at all levels of government. Moldova also signed international
conventions, related to the protection of sexual and reproduc-
tive health, including the Convention on the elimination of all
forms of discrimination against women, the Millennium Dec-
laration, the United Nations Declaration on the rights of the
child, the UN Declaration of Commitment on HIV/AIDS etc.

Logically, the next level of government in a single state, is
its own system of public administration, whose tasks include
the adoption of laws, strategies, and concepts of the state’s de-
velopment of the security of the reproductive health. It was
identified a lack of a strategy for protecting the security of
the reproductive health in the studied region, which seems
to be a gap in the chain of management decisions, which en-
tails certain consequences. One of the main roles in realizing
the achievement of universal health in the health sector is
assigned to public health as a link in the organization of in-
terdepartmental, multicomponent and complex work, the re-
sult of which is the provision of quality public health services
for health protection in the health system and beyond. As a
result of the lack of a common, global leadership based on a
competent and profound possession of the situation, what is
essentially a strategy, there is no set of tools and techniques
to achieve the intended goal. Thus, the next level of vertical
reproductive health management is represented by the Health
and Education Institutions, whose role is not only to follow
the recommendations of higher levels, but also to use actively
the approaches aimed at protecting reproductive health in
practice. Ideally, these institutions should revise curricula and
approaches in a timely manner to harmonize the inclusion of
innovations in the learning process. We found out that in edu-
cational institutions, sexual education is not included in the
curriculum by a separate course and is not integrated into an-
other course. In certain cases, teachers resort to the help of
health workers, who can undertake activities on reproductive
health issues.

The participation of civil society, as an indirect partner in
the protection of sexual and reproductive health, is noted and
recommended in the Standards of Sexual Education in Europe
[10]. In this connection, the team dealing with the protection
and strengthening of all types of health in civil society, should
be motivated by knowledge and special training from the one
side, and systematic support of this work by the state, which is
not always observed.

Adolescents, as the main reserve of the state, including key
groups, should equally have the right to obtain information on
sexual and reproductive health, have health promotion skills
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mente-cheie ale protejarii sanatatii reproductive, cum ar fi
Strategia sdandtdtii reproductive, care ar reflecta orientarea
profilactica si componentul interdisciplinar, tindnd cont de
educatia continuad privind protejarea sanatatii reproductive;
instrumente pentru implementarea masurilor de protectie la
nivel institutional; instrumente de monitorizare si de legatu-
ra reciproca cu tineretul si evaluarea eficacitatii, in general, a
activitatilor profilactice. Inliturarea acestor deficiente, la un
moment dat, pare a fi o sarcina complicatd, dar intelegerea
succesiunii si a interconexiunii lor este o premisa importanta.
Aplicarea propusa a modelului sistemului S si a schemei ni-
velurilor managementului pentru analiza protejarii sanatatii
reproductive a tineretului este un exemplu de transfer teo-
retic al modelelor cunoscute pentru identificarea eventua-
lelor lacune in sistemul existent al administratiei de stat si
cautarea solutiilor adecvate. De aceia, am elaborat un model
de interactiune interdisciplinara dintre sectoarele ocrotirii
sanatatii si ale invatamantului 1n privinta protejarii sanatatii
reproductive la etapa de pregatire a specialistilor (Figura 3).
In modelul propus de citre noi, e prezentat blocul principal
de interactiune interdepartamentald, care consta din doua
sisteme de nivel unic - sectoarele de ocrotire a sanatatii si
de invatamant, care au o parte comuna, prezentata de proble-
mele de ocrotire a sanatatii, inclusiv, a sanatatii reproductive.
Pentru eficacitatea activitatii de management, este important
de a asigura plenitudinea ciclului de viata al deciziei admi-
nistrative, incepand de la pregatire, adoptare, pana la con-
trolul asupra executarii deciziei administrative si corectarea
rezultatelor monitorizarii, care completeaza cercul, iar acest

Sistemul de protectie a sanatatii si Educatie /
Health care system and Education

Institutiile de educatie ale
Ministerelor Sanatatii si Educatiei /
Educational institutions of MOH and ME

Alte institutii ale Ministerului Sanatatii /
Other institutions of MOH

Societatea civicd si familia / NGOs and family

Adolescenti si tineret / teens and young people

K )
Y

Subiectul administrarii
Subject of administration

Corectia / Correction

Control / Control

—
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and be involved in protection of the reproductive health as
direct partners. Due to gaps in the chain at the higher hierar-
chical levels, this condition remains unattained at the present
stage.

So, we have identified the lack of such key elements of re-
productive health as the Reproductive Health Strategy, which
would reflect a preventive focus and an interdisciplinary com-
ponent, taking into account continuing education on protec-
tion of reproductive health; tools for implementing protective
measures at the institutional level; tools for monitoring and
feedback to young people and assessing the effectiveness of
preventive activities in general. Elimination of these short-
comings at a time seems to us a challenge, but understanding
their sequence and relationship is an important prerequisite.
The proposed application of the S-system model and the man-
agement level diagram, for the analysis of protection of repro-
ductive health of young people, is an example of the theoreti-
cal transfer of known models to identify potential gaps in the
existing system of public administration and to find adequate
solutions. Therefore, we have developed a model for the in-
terdisciplinary interaction between the health and reproduc-
tive health education sectors at the training stage (Figure 3).
In the model proposed by us, is presented the main block of
interdepartmental interaction, which consists of two single-
level systems - health and education sectors, which have a
common part represented by health issues, including repro-
ductive health. For the effectiveness of management activities,
it is important to ensure the completeness of the life cycle of
the management decision from preparation, acceptance to

Operator

Programe / Softs

Echipament /
Hardware

Hotdrare administrativa / Administrative decision

¥

Pregétirea / Preparation

Primirea / Adoption

Fig. 2 Subiectul administrarii - analogie cu modalitatea de prelucrare a informatiei.

Fig. 2 Subject of administration - analogy with information processing.
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Fig. 3 Modelul interactiunii dintre sectoarele sanatatii si educatiei asupra sanatdtii reproductive a tinerilor
in procesul de formare a specialistilor.

Fig. 3 Model of interaction between health and education sectors on reproductive health of young people
during their professional formation.

ciclu poate fi repetat de mai multe ori (Figura 2) [11, 13]. In-
telegadnd ca dezvoltarea strategiei este un proces intensiv de
muncd, care necesita timp, au fost propuse masuri temporare
pentru asigurarea masurilor profilactice, tactice si operative.
O astfel de posibilitate, conform argumentelor primite, poate
asigura anume interactiunea interdepartamentald a celor mai
implicate sectoare ale statului, cum ar fi ocrotirea sanatatii si
fnvatamantul. Lucratorii din medicina ar trebui sa dispuna de
suficiente deprinderi de comunicare si de instruire a altora
in domeniul fortificarii sanatatii, iar personalul pedagogic, la
randul lui, trebuie sa dispuna de informatie actuald, autentica,
in domeniul protectiei sanatatii pentru a promova competenta
medicala a populatiei.

In Figura 3, aria de interactiune dintre sectoarele ocrotirii
sanatatii si ale invatamantului este distinsa intr-un segment
separat si este reprezentata de trei elemente-cheie, care asi-
gurd o interactiune deplina:

control of the execution of the management decision and cor-
rection, based on the results of control, which completes the
circle, and this cycle can be repeated more than once (Figure
2) [11, 13]. Realizing that the development of the strategy is
a time-consuming process and requires time, we considered
it possible to propose temporary measures for the provision
of preventive tactical and operational measures. Such an op-
portunity, in our opinion, can be ensured by the interdepart-
mental interaction of the most involved sectors of the state,
such as health and education. Medical workers should have
sufficient communication and training skills, and pedagogical
staff, in turn, must possess relevant information in the field of
health protection in order to promote the medical literacy of
the population.

In Figure 3, the area of interaction between the health and
education sectors is highlighted into a separate segment and is
represented by three key elements that ensure full interaction:
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1) insotirea normativa si juridicd a educatiei protectiei
sanatatii tineretului;

2) Insotirea metodico-didactica a educatiei abilitatilor de
protectie a sanatatii tineretului;

3) dezvoltarea competentei personalului medical si celui
din educatie, implicat in problemele de iluminare in
privinta protejarii sanatatii tineretului.

Toate componentele indicate mai sus, care formeaza do-
meniul interactiunii interdepartamentale, sunt construite pe
baza unei abordari sistematice care poate asigura un efect ca-
litativ si pe termen lung al interactiunii interdepartamentale.
Rezultatul activitatii tuturor componentelor modelului elabo-
rat ar trebui sa fie o schimbare calitativa si pozitiva In com-
portamentul reproductiv al adolescentilor si tinerilor, inclusiv,
grupurile-cheie (In acest sens, nivelul inferior al modelului
este prezentat de legatura reciproca cu beneficiarii).

Discutii

Sectorul ocrotirii sanatatii si cel de invatamant este res-
ponsabil pentru cel mai valoros lucru din stat - sanatatea
populatiei. Avand in vedere scopul prioritar unic la iesirea din
sistem: individul sanatos din punct de vedere fizic, psihic si so-
cial, s-a considerat interactiunea anume ale acelor sectoare ale
statului, care sunt responsabile pentru sanatatea populatiei si,
prin urmare, pentru protectia sanatatii si protectia sanatatii
sexuale si reproductive a tineretului, ca baza a stabilitatii de-
mografice.

lesirea sistemului de protectie a sanatatii reproductive este
nivelul sanatatii reproductive si a bunastarii tinerilor. Daca la
iesirea sistemului nu atingem rezultatele dorite, obtinem un
nivel Tnalt al ITS, HIV-infectiei in randul tinerilor, maternitatea
adolescenting, avorturile, nivelul scazut al competentei infor-
mative si sanitare. In consecintd, un nivel scizut al sanatitii
reproductive. In pofida tuturor masurilor adoptate in sistemul
de ocrotire a sanatatii si de invatamant, solutia problemei, in-
tr-o mare masurd, depinde de interactiunea mai larga si mai
complexd, in functie de nivelurile administratiei verticale pri-
vind protectia sanatatii reproductive, inclusiv, Suprasistemul,
familia si societatea civila.

Prezenta defectelor evidente de cooperare verticala si
orizontald in sistemul de stat in domeniul problemelor de
protectie a sanatatii reproductive a tinerilor si lipsa de coo-
perare interdepartamentala cuvenita a sectorului de protectie
a sanatatii si al Invatamantului, duce la competenta scazuta a
tinerilor In domeniul sanatatii reproductive si, prin urmare,
constituie unul dintre factorii declinului demografic, care se
prezinta prin scaderea catastrofald a populatiei din regiunea
EEAC [12]. Anume, pentru educarea culturii comportamen-
tului reproductiv si a atitudinii de valoare pentru sanatatea
reproductivd, este necesara o pregatire multilaterala atat a vii-
torilor specialisti - lucratori din medicina, cat si a profesorilor,
psihologilor si al parintilor.

Testarea modelului elaborat de cooperare interdeparta-
mentald pentru evaluarea calitatii protectiei sanatatii repro-
ductive a tinerilor a aratat c3, in absenta in Transnistria a Stra-
tegiei in domeniul protectiei sdndtdatii reproductive, ca docu-

MJHS 13(3)/2017

1) normative and legal support of the education of youth
health protection;

2) educational and methodological support of the upbrin-
ging of youth health skills;

3) development of the competence of the health and edu-
cation staff involved in education for the health of yo-
ung people.

All of the above components, that make up the field of in-
teragency cooperation, are built on the basis of a systemic ap-
proach, capable of providing a qualitative and long-term effect
of interdepartmental interaction. The result of the activities of
all components of the developed model, should be a qualita-
tive one and have a positive change in the reproductive behav-
ior of adolescents and young people, including key groups, in
this regard, the lower level of the model is represented pre-
cisely by this sector.

Discussion

The health and education sector is responsible for the most
valuable in the state - for the health of the nation. In view of a
single paramount goal, at the exit from the system: a healthy
physically, mentally and socially individual, was examined the
interaction of precisely those sectors of the state, that are re-
sponsible for the health of the nation, and therefore for the
protection of health and the protection of sexual and repro-
ductive health of youth, as the basis of demographic stability.

The exit of the protection of the reproductive health sys-
tem is the level of reproductive health and well-being of young
people. If at the output of the system, we do not achieve the
desired result, but we get a high level of STI/HIV infection
among young people, teenage motherhood, abortion, low level
of awareness and sanitary literacy, and as a result low repro-
ductive and general health, despite all the adopted in the sys-
tem health, and education measures, the solution to this prob-
lem depends to a large extent on broader and more integrated
interactions, according to the levels of vertical reproductive
health Supra-system, family and civil society.

The presence of obvious defects in vertical and horizontal
interaction in the state system, in the issues of reproductive
health of young people and lack of proper inter-departmen-
tal interaction of single-level systems (health and education
sectors) lead to low literacy of youth in the field of repro-
ductive health and, accordingly, are one of the factors of the
demographic decline, which is confirmed statistically and is
expressed by a catastrophic decrease in the population in the
EECA region [12]. It is for the upbringing of the culture of re-
productive behavior and the value attitude to reproductive
health that comprehensive training is needed for both future
specialists-medical workers, and educators, psychologists,
and parents.

Testing the model of interdepartmental cooperation, de-
veloped by us, for assessing the quality of reproductive health
of young people, showed that due to the lack of a Reproductive
Health Strategy in Transnistria, as an interdisciplinary docu-
ment on reproductive health, there is no regular evaluation
of reproductive health interventions. The model of informing



ment interdisciplinar privind protectia sanatatii reproductive,
nu existd nicio evaluare regulata a interventiilor In domeniul
protectiei sanatatii reproductive. Modelul de informare a tine-
rilor in istitutiile de Tnvatdmant cu privire la protectia sanatatii
sexual-reproductive nu poarta caracter sistemic, dar consta in
invitatia pentru realizarea orelor Intdrite dupa institutia de
invatamant al specialistilor din medicina ai serviciului am-
bulatoriu medical, sau al profesionistilor serviciului din do-
meniul sanatatii reproductive, Centrul pentru prevenirea si
combaterea SIDA si a bolilor infectioase, Centrul pentru Tine-
retul Prietenos. Nu existd niciun plan concret de desfasurare
a activitatilor date, cu indicarea volumului de timp, a temelor
obligatorii pentru examinare prin folosirea metodelor eficien-
te de lucru cu tinerii si a pregatirii speciale, ceea ce minimi-
zeaza efectul activitatilor realizate si nu pune toti adolescentii
in conditii egale, dar depinde de locul de resedinta (oras, sat).

In sistemul cooperarii interdepartamentale a ocrotirii
sanatatii si a invatamantului in privinta protectiei sanatatii
reproductive, mai multe componente sunt de referinta: ratifi-
carea de catre stat a tuturor documentelor fundamentale de ni-
vel Suprasistemic privind sandtatea reproductiva; constitutia,
care garanteaza cetatenilor dreptul la protectia sanatatii si la
invatamant, legile care asigura protectia sanatatii reproductive
si Invatamantul in domeniul sanatatii reproductive, Strategiile
in domeniul protectiei sanatatii reproductive drept document
interdisciplinar. In partea de mijloc a subiectului de manage-
ment, Programul de asigurare, In mod ideal, ar trebui sa fie
prezentat managementul tactic, cu elaborarea unor concepte
interdisciplinare, programe, planuri comune, instrumente pen-
tru implementarea planurilor. Persoana care adopta hotararea
la toate nivelurile interactiunii verticale a ocrotirii sanatatii
si a invatamantului privind protectia sanatatii reproductive,
influenteaza asupra caracterului deciziei administrative, apli-
cand opinia subiectiva, preferintele, tendinta interna spre pu-
tere, profesionalismul si etica. in acelasi timp, cu cat mai bune
sunt Echipamentul si Programele, cu atat mai adecvat si mai sta-
bil va fi in carcasa functional-structuralda a administrarii si cu
atat mai putine posibilitati de interventie a factorului subiectiv
si mai multa speranta pentru optimizarea deciziilor adoptate.

Nivelul Suprasistemic, prezentat de Fondul pentru Populatie
al ONU, pentru prima datd a declarat despre necesitatea de
consolidare legislativa a principiilor de protectie a sanatatii re-
productive la nivelul tarilor care planificd, impreuna cu comu-
nitatea internationald, sa obtina accesul general la informatie si
la serviciile din domeniul protectiei sanatatii reproductive. [2]
Cu toate acestea, implementarea recomandarilor ONU ramane
o prioritate a statelor si a nivelurilor de guvernare prezentate.
Absenta unor elemente cheie in lantul acesta duce la denive-
larea si la necesitatea unor mecanisme compensatorii la alte
niveluri. Anume depistarea unor asemenea mecanisme a ur-
madrit elaborarea modelului propus de cooperare interdeparta-
mentala a sectoarelor de ocrotire a sanatatii si de Invatamant.
La baza oportunitatii modelului propus de cooperare interde-
partamentald, stau principiile: minimizarile cheltuielilor finan-
ciare si obtinerea unui efect maxim prin utilizarea resurselor
profesioniste limitate [14, 15].

Sdndtatea tinerilor si pregatirea specialistilor

young people in educational institutions, about the protec-
tion of sexual and reproductive health, is not systematic, but
consists in inviting for the lecture the medical specialists of
the outpatient clinic, or specialists of the reproductive health
service, assigned to the educational institution, the Center for
the Prevention and Control of AIDS and Infectious diseases,
the Center for Friendly Youth. There is no clear plan for the
implementation of these activities, indicating the amount of
time, topics, that must be considered to be effective methods
of working with young people and special training, which
minimizes the effect of the activities carried out and does not
place all adolescents in equal conditions, but depends on the
place of residence (city, village).

In the system of interdepartmental interaction of health-
care and reproductive health education, the reference frame-
work will be several components: the state ratification of all
the main documents of the Super-system level, for the pro-
tection of reproductive health, a constitution guaranteeing
citizens the right to health and education, laws providing
reproductive health and reproductive health education, the
Health and Reproductive Health Strategy, as an interdisciplin-
ary document. In the middle part of the subject management
of the Software, ideally, should be presented tactical manage-
ment with the development of interdisciplinary concepts,
programs, joint plans, and tools for the implementation of
plans. A decision-maker at all levels of vertical interaction,
between public health and reproductive health education,
influences the nature of the management decision, impos-
ing a subjective view, preferences, an inner desire for power,
professionalism and morality. At the same time, the more
ideally the Equipment and Programs are presented, the more
adequate and stable the functional-structural framework will
be, and the less the possibility of interference of the subjec-
tive factor, and the greater the hopes for the optimality of the
decisions made.

The Supra-system level, represented by the United Nations
Population Fund, first stated the need to legislate the prin-
ciples of reproductive health at the level of countries plan-
ning with the world community, to achieve universal access
to information and services in the field of reproductive health
[2]. However, the implementation of UN recommendations,
remains a priority for states and the following levels of gover-
nance. The absence of some key elements in this chain leads
to a distortion and the need for compensatory mechanisms at
other levels. It was the identification of such mechanisms that
was pursued by the development of the proposed model of in-
teragency cooperation between the health and education sec-
tors. The basis for the proposed model of interagency coop-
eration is based on two fundamental principles: obtaining the
desired effect with a minimum of financial costs; and obtain-
ing the maximum effect, when using limited human resources
[14,15].

Conclusions
The S-system model and the theory of management levels,
can serve as tools for theoretical transfer and application, for



Health of youth and training of specialists

Concluzii

Modelul sistemului S si teoria nivelurilor de guvernare pot
servi drept instrumente de transfer teoretic si aplicativ pentru
identificarea corespondentei dintre anumite domenii concre-
te ale activitdtii umane si standardele general acceptate.

Modelul elaborat al interactiunii interdisciplinare dintre
sectorul ocrotirii sanatatii si de invatamant privind probleme-
le de protectie a sanatatii reproductive 1n stadiul de pregatire
a specialistilor, in situatia actuala, se prezinta printr-un meca-
nism adecvat, temporar, pentru adoptarea deciziilor adminis-
trative de tip tactic si operativ, Intr-un context concret.

La baza modelului propus de cooperare interdepartamen-
tald, s-a pus principiul obtinerii efectului dorit prin cheltuieli
minime si prin utilizarea maxima a resurselor profesioniste
existente.
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identifying the correspondence of specific areas of human ac-
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tween the health and education sector in reproductive health
at the stage of training specialists, in this situation, seems to
be a temporary adequate mechanism for making management
decisions of a tactical and operational type in a specific con-
text.

The proposed model of interagency cooperation was based
on the principle of obtaining the desired effect at a minimum of
costs and with the maximum use of existing human resources.
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Pacient de 42 de ani, fumator 23 de ani/pachet, internat
in clinica de pneumologie pentru un sindrom de impregnare
infectioasa cu febra 38,5°C, debutat recent (4 zile), astenie
marcata, tuse cu expectoratie mucopurulenta circa 100 ml/zi,
dispnee la efort fizic mic (MRC3). Este cunoscut de mai multi
ani cu tuse si expectoratie rard, subfebrilitate periodica, insa,
in vizorul medicilor a aparut in 2009 cu un proces pulmonar
interstitial de etiologie neprecizata. Dispnee progresiva in
ultimii 3 ani. Examenul obiectiv evidentiaza un barbat nor-
moponderal (IMC=26 kg/m?) cu acrocianoza si pastozitate la
gambe. Este normotensiv, tahicardic (105 b/min), tahipneic
(22 r/min.), Sa0, 80-82% cu suport de oxigen (Fi0,=0,4 1/
min). Auscultativ prezinta subcrepitante bazal bilateral. Exa-
menul functional atesta un volum rezidual de 267% din prez-
is, cu o capacitate pulmonara totala de 128% si DLCO 17,9%.
Radiografia cutiei toracice din 2009 si, respectiv, din 2017
se prezintd In Figura 1 cu reticulonodulatie extinsa bilateral
(Fig. 1A si B) si adenopatie hilara bilaterala (Fig. 1B).

Aspectul computer tomografic de rezolutie inalta al pa-
renchimului pulmonar in 2017 este ilustrat in Figura 2 si ates-
ta chisturi multiple bilateral (Fig. 2A), adenopatie hilara (Fig.
2B) si baze intacte (Fig. 2C)

intrebiri:

1) Considerand prezenta procesului pulmonar interstitial
si caracterul modificarilor chistice la un fumator de
varstd medie, care este diagnosticul mai probabil?
Comentati evolutia aspectului radiografic.

2) Cum se stabileste un asemenea diagnostic?

3) Care este evolutia naturald a leziunilor imagistice ates-
tate 1n aceastd patologie?

4) Care sunt afectiunile de pe lista de diagnostic diferential?

IMAGES FROM CLINICAL PRACTICE

Cystic lung disease: the great
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A 42-year-old male 23 year-pack smoker was admitted to
the pneumology clinic for fever (t=38.5°C), marked fatigue,
cough with mucopurulent sputum in amount of about 100 ml/
day, dyspnea at low physical effort (MRC3). He has been ill for
many years, but a chest X-ray examination in 2009 revealed
an interstitial pulmonary disease of unknown etiology. He is
an active smoker, 23 pack-years. He noticed a progressive dys-
pnea in the last 3 years. Physical examination revealed a nor-
mal body weight (BMI=26 kg/m?), acrocyanosis, slight lower
leg edema, with normal blood pressure, heart rate 105 b/min,
respiratory rate 22 r/min, Sa0, 80-82% with oxygen support
(Fi0,=0.4 1/min), and crackles over the lower fields in both
lungs. Functional tests pointed out a RV - 267% of the predict-
ed, a TLC of 128%, and DLCO - 17.9%. The chest X-ray from
2009 (Fig. 1A) and the other one from 2017 showed an ex-
tensive bilateral reticulonodular pattern (Fig. 1A and 1B) with
bilateral lymph node enlargement (Fig. 1B). Chest HRCT re-
vealed a cystic pattern, presented by thick (arrowheads) and
thin-walled cysts (arrows) (Fig. 2A) with spared costophrenic
sinuses (Fig. 2C) and a moderate hilar adenopathy (Fig. 2B).

Questions:

1) Considering the presence of the interstitial lung disease
with cysts in a middle aged smoker, what is the more
likely diagnosis?

2) What investigations are necessary for a firm diagnosis?

3) How do the HRCT lesions evolve?

4) Differential diagnosis.
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2017
Fig. 1B

Fig. 1 Radiografia cutiei toracice din 2009 (a) si 2017 (b).
Fig. 1 Chest Rx: 2009 (a) and 2017 (b).

Fig. 2 Aspectul TC al parenchimului pulmonar (2017).
Fig. 2 CT view of pulmonary parenchyma (2017).
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Raspunsuri:

1) Desenul pulmonar prezentat de un pattern chistic,
insotit sau nu de noduli, la fumatorii de varsta tanara si me-
die, sugereaza diagnosticul de histiocitoza pulmonara (HP) a
adultului.

Radiografia pulmonara (Fig. 1A) In 2009 atesta opacitati re-
ticulonodulare extinse bilateral, iar in 2017 prezinta opacitati
nodulare discrete, pe fundalul opacitatilor reticulare si ad-
enopatie hilara bilaterald. Explicatia modificarii pattern-ului
radiologic vine din evolutia substratului morfologic al leziunii
cu trecerea de la stadiul cu noduli si chisturi, la stadiul in care
chisturile reprezinta leziunea dominanta.

Tomografia computerizata din 2017 releva un pattern
chistic bilateral, prezentat prin chisturi cu pereti grosi (sageti
scurte) si cu pereti fini (sageti lungi) de dimensiuni variate
(de pana la 2 cm) (Fig. 2A) cu respectarea sinusurilor costo-
diafragmatice bilateral (Fig. 2C). Adenopatie hilara moderata
(Fig. 2B).

2) O radiografie toracica de rutina este cea care conduce
spre diagnosticul de histiocitoza pulmonara intr-un numar
substantial de cazuri [1, 2], pattern-ul cel mai frecvent intalnit
fiind cel al opacitatilor reticulomicronodulare [1-3]. Chistu-
rile se pot vizualiza pe fundalul infiltratelor pulmonare, care
implica simetric ambele arii pulmonare, cu predominanta
in campurile superioare si medii si care nu atinge, ca regulg,
sinusurile costofrenice [3]. Opacitatile sunt deobicei extinse,
contrastand cu tabloul clinic sédrac.

Examenul prin tomografie computerizata cupe fine (HRCT)
este obligatoriu in evaluarea unui pacient suspect de histioci-
toza pulmonara. Aspectul imagistic tipic combina noduli mici,
nodulii cavitanti si chisturile cu pereti grosi si subtiri. Aceste
modificari afecteaza atat zonele periferice, cat si cele centrale
ale campurilor pulmonare. Leziunile pulmonare pot alterna cu
tesutul pulmonar intact, avand predilectie pentru zonele supe-
rioare si medii, cu respectarea bazelor si sinusurilor costofre-
nice.

Un diagnostic cert de histiocitoza pulmonara necesita de-
monstrarea prezentei granuloamelor cu celule Langherhans
in parenchimul pulmonar.

3) Distributia nodulilor este centrilobulara, reflectand
dezvoltarea bronhiolocentrica a leziunilor din histiocitoza
pulmonara. Cu timpul, predominanta nodulara este inlocuita
prin cea chistica. Chisturile pot avea dimensiuni variate, majo-
ritatea mai mari de 1 cm 1n diametru, pot fi izolate sau conflu-
ente, uneori mimand emfizemul centrilobular. O caracteristica
importantd a evolutiei leziunilor din histiocitoza pulmonara
este ca nodulii progreseaza spre nodulii cavitari, care se trans-
forma in timp 1n chisturi cu peretii grosi, apoi in chisturi cu
peretii subtiri [4].

4) La pacientii cu simptome sistemice, In special cand no-
dulii cavitari sunt leziunea de baza, sau in cazurile care se pre-
zinta cu leziuni nodulare, lista de diagnostic diferential poate
include si infectia cu micobacterii sau cu alti germeni ce ar pu-
tea cauza cavitarea, sarcoidoza, granulomatoza cu poliangiita

Answers:

1) A cystic pattern, accompanied or not by nodules, found
in middle-aged smokers, is highly suggestive of pulmonary
Langherhans cell histiocytosis (LCH).

The posterioranterior chest X-ray from 2009 revealed bi-
lateral extensive reticulonodular opacities, while in 2017,
there is an enlarged hilum, the nodular opacities are discrete,
and the reticular lesions prevail. This can be explained by the
progression of the disease from the stage of nodules to the
stage of cysts.

Chest HRCT in 2017 stated a cystic pattern in both lungs,
presented by thin (arrows) and thick walled cysts (arrow-
heads) that vary in size (Fig. 2A) with spared costophrenic
recesses (Fig. 2C), and a moderate bilateral hilar adenopathy
(Fig. 2B).

2) A routine chest X-ray usually leads to the diagnosis of
pulmonary histiocytosis in a substantial number of cases [1,
2]. Reticulomicronodular is the most frequently encountered
pattern [1-3]. Pulmonary lesions are represented by cysts
and nodules usually seen symmetrically in both lungs, pre-
dominantly in the upper and middle fields, which spare the
costophrenic sinuses [3]. The pulmonary lesions are usually
extended, contrasting with less impressive clinical symptoms.

Chest HRCT is a mandatory investigation for a patient sus-
pected of pulmonary histiocytosis. A typical pattern combines
small nodules, cavitary nodules, and both thick and thin wall
cysts. These changes affect both the peripheral and central
areas of the lung fields. Pulmonary lesions alternate with in-
tact lung tissue having a predilection for upper and middle ar-
eas, while the bases and the costophrenic sinuses are usually
spared.

A certain diagnosis of pulmonary histiocytosis is usually
sustained by the presence of Langherhans cells granulomas in
the lung parenchyma.

3) The nodule distribution is centrilobular, reflecting the
bronchiolocentric development of lesions from pulmonary
histiocytosis. In time, the nodular predominance is replaced
by the cystic one. Cysts can vary in size, most of them are larg-
er than 1 cm in diameter; they can be isolated or confluent,
sometimes mimicking centrilobular emphysema. An impor-
tant feature of these lesions is that the nodules slowly prog-
ress to cavitary nodules, which turn into thick-walled cysts
and then into thin-walled cysts [4].

4) In patients with systemic symptoms, especially when
cavitary nodules are the most prominent lesion or in cases
with nodular lesions, the differential diagnosis list may also
include tuberculosis, sarcoidosis, Wegener’s disease, cavitat-
ing pulmonary metastases, septic emboli, adenocarcinoma in
situ, excavated pneumocystis infection, and hypersensitivity
pneumonitis with cysts. When the dominant lesions are cysts
without nodules, it should also be differentiated by centrilob-
ular emphysema. Women with cystic lesions should be evalu-
ated for lymphangioleomyomatosis [5].



(boala Wegener), metastaze pulmonare cu distructie, embo-
lii septice, adenocarcinomul in situ, pneumocistoza excavata
sau pneumonita prin hipersensibilitate cu chisturi. In stadiul
de chisturi fara noduli, ar fi necesara diferentierea si de em-
fizemul centrilobular. Femeile cu leziuni pulmonare exclusiv
chistice vor fi evaluate pentru a diferentia histiocitoza de lim-
fangioleiomiomatoza [5].

Discutii

Histiocitoza cu celule Langherhans (LCH) defineste un
grup de patologii de etiologie necunoscutd cu aspect clinic
variat, caracterizat prin infiltrarea organelor afectate de un
numadr mare de celule Langherhans (LC), adeseori organizate
in granuloame. in majoritatea cazurilor, histiocitoza cu celule
Langherhans, in diversele ei forme (LCH acuta diseminata
- boala Letterer-Siwe, LCH multifocala - sindromul Hand-
Schiiller-Christian) este o afectiune multisistemica ce apare,
prepoderent, la copii si adolescenti. Spre deosebire de aceste
forme ale histiocitozei, histiocitoza pulmonara primara
este caracterizatd de implicarea izolata sau predominant
pulmonarj, fiind identificatd, de obicei, de cdtre pulmonologi
la adulti [1].

Histiocitoza pulmonara la adult este o afectiune rara care
apare aproape exclusiv la fumatori. Persoanele afectate sunt
ca regula tineri (20-40 ani) [6].

In pofida afectirii pulmonare difuze, simptomele pot fi mi-
nore sau absente, pacientii frecvent atribuind aceste simpto-
me fumatului. Intervalul dintre debutul simptomelor clinice si
momentul diagnosticului este foarte variabil, datorita tablo-
ului paucisimptomatic. Diagnosticul, de reguld, este stabilit
fie In urma unui examen radiografic de rutina la un pacient
asimptomatic (in 20-25% din cazuri), fie la un pacient ce se
prezinta cu tuse seacd, relativ rara, dispnee la efort fizic (pre-
zente in cca. 2/3 din cazuri), eventual asociate cu manifestari
generale (astenie, febrd, transpiratii nocturne, pierdere pon-
derald) sau la un pacient cu pneumotorace spontan, ce se pre-
zintd cu junghi toracic - situatie Intalnita la cca 10-20% din
pacienti. Una dintre cele mai transante caracteristici epide-
miologice ale histiocitozei pulmonare este faptul ca 90-100%
dintre pacienti sunt fumatori [7].

In marea majoritate a cazurilor de histiocitoza pulmonara
la adult, nu existd afectare de alte organe. Atunci, ins3, cand ele
sunt depistate, printre cele mai frecvente se enumera leziunile
osoase (20% dintre pacienti), diabetul insipid cu poliurie si
polidipsie, ca rezultat al infiltrarii hipofizei posterioare (5%
din pacienti) si manifestarile cutanate [8, 9].

Morfologic HP este caracterizata prin infiltrarea focala cu
granuloame constituite din celule Langherhans si distructia
bronhiolelor distale [10].

Aspectul radiografic tipic presupune prezenta opacitatilor
reticulonodulare, iar HRCT prezinta noduli, noduli excavati,
chisturi cu pereti grosi si cu pereti fini, de dimensiuni si forme
diferite.

Rezultatele testelor functionale sunt variabile si se afld in
concordanta directa cu leziunile anatomice si durata bolii [1,
2]. Cea mai frecventa tulburare functionala este scaderea di-
fuziunii gazelor, gasitd la 70-90% dintre pacienti [6, 11]. La
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Discussion

Langherhans cell histiocytosis (LCH) is a group of diseases
of unknown cause with a wide range of clinical manifesta-
tions, characterized by infiltration of the affected organs by a
large number of Langherhans cells (LC), frequently organized
in granulomas. In most cases, Langherhans cell histiocytosis,
in its various forms (acute disseminated LCH - Letterer-Siwe
disease, multifocal LCH - Hand-Schiiller-Christian syndrome)
is a multisystemic disorder that occurs commonly in children
and adolescents. Unlike these forms of histiocytosis, primary
pulmonary histiocytosis is characterized by isolated or pre-
dominantly pulmonary involvement, usually identified by pul-
monologists in adults [1].

Pulmonary histiocytosis in adults is a rare condition, that
occurs almost exclusively in young smokers (20-40 years)
[6]. In previous studies, a predominance of men has been re-
ported, although lately, an epidemiological research has noted
an equal incidence among men and women, possibly due to
changes in smoking habits in society. One of the most promi-
nent epidemiological feature of pulmonary hystiocytosis is
that 90-100% of patients are smokers [7].

Despite the fact that lung lesions are diffuse, symptoms can
be mild or absent. Due to symptoms paucity, there is a wide
range of time between the onset of clinical manifestations and
diagnosis establishment. The diagnosis is made following a
routine chest X-ray examination in an asymptomatic patient -
in 25% of cases; or in a patient with a dry cough, dyspnea - in
more than 2/3 of cases and can associate general manifesta-
tions such as: fatigue, fever, night sweats and weight loss, or in
a patient with pneumothorax - found in 10-20% of cases [8, 9].

The histological hallmark of pulmonary LCH is focal infil-
tration with Langherhans cell granuloma and distal bronchi-
oles destruction [10].

The typical radiographic appearance consists of the pres-
ence of reticulonodular opacities. HRCT presents with nod-
ules, cavitating nodules, thick and thin wall cysts that vary in
size and shapes.

Functional disturbances are variable, and correlate with
anatomical lesions and disease duration [1, 2]. The most com-
mon functional disorder is the decrease of gas diffusion, found
in 70-90% of patients [6, 11]. In most of the cases, obstruction
can be observed. The typical functional abnormality reveals a
low vital capacity, slightly altered TLC and increased RV/TLC.

A firm diagnosis consists of isolation in the lung parenchy-
ma of Langherhans cell granulomas. Although the diagnosis
can be established based on transbronchial biopsy, video-as-
sisted thoracoscopy is usually preferred [12]. In certain cases,
open lung biopsies are advised, especially in patients with
pneumothorax requiring surgery, in women with multiple
cystic lesions (to differentiate from lymphangioleiomyomato-
sis), in symptomatic patients with nodular pulmonary lesions
more likely to receive corticosteroid therapy, and also in pa-
tients with atypical radiological signs.

However, a diagnosis can be established without morpho-
logical confirmation. These are the cases where the HRCT as-
pect reveals nodular opacities and cavitary nodules with thick
and thin wall cysts, especially in patients with modest symp-
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majoritatea pacientilor poate fi observata obstructia. Profi-
lul functional tipic releva o capacitate vitala scazutd, alterari
usoare ale TLC si un raport RV/TLC majorat.

Un diagnostic de certitudine presupune identificarea gra-
nuloamelor cu celule Langherhans. Desi diagnosticul poate fi
stabilit in baza pieselor obtinute prin biopsia transbronsica,
deobicei este de preferat biopsia prin toracoscopie videoa-
sistata [12]. Biopsia prin toracotomie este recomandata la
pacientii cu pneumotorace necesitand interventie chirurgica-
13, 1a femeile cu leziuni chistice multiple (pentru a diferentia
de limfangioleiomiomatoza), la pacientii simptomatici cu le-
ziuni pulmonare nodulare care, mai probabil, vor beneficia de
tratament cu corticosteroizi, dar si la pacientii cu tablou atipic.

De multe ori, ins3, un diagnostic poate fi stabilit fara con-
firmare morfologica. Acestea sunt cazurile, in care aspectul
HRCT pulmonare atesta opacitati nodulare si noduli cavitari
cu chisturi cu pereti grosi si subtiri, in special la pacientii cu
simptome modeste, la care conduita va presupune doar urma-
rirea in dinamica. La pacientii cu leziuni pulmonare chistice
extinse, biopsia pulmonara nu este justificata din cauza riscu-
lui chirurgical sporit. in cazurile cu implicare extrapulmonars,
biopsia din aceste locuri ar putea fi utilizata pentru a sustine
diagnosticul la pacientii cu aspect clinic si radiologic tipic.
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Pacientd 53 de ani, nefumatoare, statut HIV negativ. Apa-
re 1n vizorul pneumologului in anul 2014, In urma controlu-
lui radiologic profilactic, fiind depistatd o opacitate ,recenta”
(absenta la microradiofotografia din 2013, 2012) in campul
pulmonar superior pe stanga. Fibrobronhoscopia a decelat hi-
perpigmentari In bronhiile segmentare si subsegmentare pe
stanga apical, iar rezultatul biopsiei transbronsice fara sem-
ne de atipie. Examenul microbiologic (inclusiv, din spalaturi-
le alveolo-bronsice) a negat reactivarea tuberculozei. O zona
de fibroza localizata in lobul superior stang cu aderente spre
pleura si septurile interlobulare, bronsiectazii de tractiune si
nodul pulmonar de 6 mm in S9 drept la HRCT. Astfel, leziuni-
le pulmonare au fost interpretate ca sechele postinflamatorii
(posttuberculoase); recomandata reevaluarea peste 2-3 luni
prin HRCT repetat.

In 2015, HRCT cu extinderea zonei de fibrozi si consolidiri
pulmonare si in lobul inferior pe stdnga, nodulul pulmonar din
segmentul 9 drept fara dinamica. Arborele bonsic, endoscopic
fara patologie, iar examenul histologic al biopsiei bronsice pe
stanga cu hiperplazia epiteliului glandular bronsic. Testele
molecular-genetice si bacteriologice pentru M. tuberculosis -
negative. In conditiile refuzului pacientei pentru biopsie pul-
monara prin VATS (Video-Assisted Thoracoscopic Surgery), i
s-a recomandat reevaluare peste 2-3 luni.

In 2017, se prezinta cu sindrom de impregnare infectioas,
expectoratie mucopurulenta si modificari biologice caracteris-
tice procesului inflamator nespecific (leucocitoza 11,8x10%/],
VSH 41 mm/h, proteina C reactiva 192 mg/l1) care s-au norma-
lizat dupa 7 zile de antibioticoterapie combinati. Ins3, imagis-
tic se constata extinderea consolidarilor pulmonare pe stanga.
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In a 53 years old, non-smoking, HIV negative female, a pro-
phylactic chest X-ray revealed an opacity, situated in the left
upper lobe, that on the chest radiography from the previous
2 years was absent. Fibrobronhoscopy has detected hyper-
pigmentation in the upper left segmental and subsegmental
bronchi, and the result of trans bronchial biopsy failed to iden-
tify any atypical cells. The microbiological examination of the
bronchial washings was negative for M. tuberculosis. HRCT
showed a fibrotic area, located in the left upper lobe, with
pleural adhesions and thickening of the interlobular septa,
traction bronchiectasis and a pulmonary 6 mm nodule in S9.
These results, in clinical context suggested post inflammatory
sequelae. Thus a HRCT reevaluation after 2-3 months was rec-
ommended.

The HRCT images from 2015 revealed an extended fibrotic
area and a pulmonary consolidation in the upper and lower
left lobe, the nodule from 9% segment didn’t progress. The
bronchial tree didn’t show any endoscopic lesions, and the bi-
opsy from the left bronchus presented hyperplasia of bronchi-
al glandular epithelium. Molecular biology and bacteriological
tests for M. tuberculosis were negative. Because the patient re-
fused the thoracic surgery for biopsy, she was recommended a
reassessment after 2-3 months.

In 2017 she returns with flu like syndrome, mucopurulent
sputum. Lab results suggested an inflammation (leucocytosis
11.8x10%/1, ESR - 41 mm/h, CRP - 192 mg/l). She improved
with antibiotic treatment. Imaging investigations revealed the
extension of the opacity on the left. The nodule in S9 showed
no progression. Sputum microbiology test for M. tuberculosis
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Nodulul pulmonar in S9 dreapta fara dinamica. Bacteriologia
sputei la bacilul Koch - negativa. Piesele bioptice pulmonare
din segmentul 2 si 3 stangi cu pattern histologic in favoarea
carcinomului nediferentiat cu celule mici.

In contextul neconcordantei evolutiei indelungate a proce-
sului pulmonar cu morfologia bioptatelor, s-a impus necesita-
tea studiului imunohistochimic. Celulele tumorale au prezen-
tat urmatorul profil imunohistochimic (Tabelul 1):

Tabelul 1. Profilul imunohistochimic al celulelor tumorale.

was negative. Biopsy from the second and third segment of the
left lung had revealed undifferentiated small cell carcinoma.

The disparity between the slowly progressive pulmonary
disease and the biopsy results imposed the necessity of an im-
munohistochemical study (that was performed abroad). The
tumor cells showed the following immunohistochemical pro-
file (Table 1):

Table 1. The immunohistochemical profile of tumor cells.

LCA Positive CD23 Negative
LCA Pozitiv CD23 Negativ CD5 Negative CD30 Negative
CD5 Negativ CD30 Negativ CD10 Negative Ciclidine D1 Negative
CD10 Negativ Ciclidina D1 Negativ CD20 Positive CK-AE1/AE3 Negative
CD20 Pozitiv CK-AE1/AE3 Negativ
Questions:
intrebiri: 1) Name the thoracic CT imaging patterns present in
1) Numiti pattern-urile imagistice prezente la CT toracic 2017.
din anul 2017. 2) What is the list of possible diagnosis?

2) Stabiliti o lista de diagnostice posibile.

3) Identificati substratul morfologic al leziunilor pulmo-
nare.

4) Interpretati profilul imunohistochimic.

5) In ce patologie se incadreaza leziunile pulmonare core-
late cu evolutia clinica si explorarile de laborator?

2014

£} “
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3) Identify the morphological pattern of lung lesions.

4) Interpret the immunohistochemical profile.

5) Which pulmonary lesions are compatible with a slowly
progressive disease and the above mentioned labora-
tory findings?
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Fig. 1 Imagini radiologice si CT (anii 2014-2017).
Fig. 1 Rx and CT images (2014-2017 years).

Fig. 2 Imagini microscopice din bioptatul transbronsic.
Fig. 2 Microscopic images from transbronchial biopsy.
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Raspunsuri:

1) Atenuare sporita cu bronhograma pozitivd (prepon-
derent 1n S1 si S2 stanga); ,sticld mata” (localizata prepon-
derent in S4, S5, S8 stanga); pattern interstitial (ingrosarea
septurilor inter- si intralobulare in segmentele mentionate,
ingrosarea pleurei scizurale); bronsiectazii de tractiune si
bronsioloectazii adiacente ariilor de sticla mata si consolidare
alveolard; nodul subpleural in S9 dreapta.

2) Carcinoid pulmonar tipic, tuberculoza pulmonara BAAR
negativa, limfom non-Hodgkin, pneumonita organizanta.

3) In preparatul microscopic se identifici proliferare tu-
morald, aparent limfoidald, monomorfs, difuza sau sub for-
ma de agregate nodulare limfoidale. Infiltratul limfoidal este
compus, preponderent, din celule (limfocite) de talie mica.
Celulele tumorale distrug arhitectura alveolara, Ingrosand
masiv septurile alveolare, fiind prezente zone in care celulele
tumorale formeaza agregate limfoide nodulare cu dimensiuni
variabile (ce sunt, In general, distribuite in jurul bronsiilor de
calibru mic si perivascular, pe alocuri cu infiltrarea epiteliului
bronsic si alveolar, realizand leziuni limfoepiteliale).

4) Profilul imunohistochimic prevede: CD5- (cluster de
diferentiere expresat de limfocitele T, exclude apartenenta
la linia limfocitara T a celulelor tumorale), CD10- (cluster de
diferentiere expresat pe suprafata precursorilor limfocitelor B
(pre-B si pro-B)), CD20+ (cluster de diferentiere expresat la
toate stadiile de evolutie al limfocitului B inafara de pro-B si
plasmocit, atesta apartenenta la linia limfocitelor B a celule-
lor tumorale), CD23- (exclude leucemia limfocitara cronica),
CD30- (exclude limfomul anaplastic cu celule mari), cyclin D1
- (exclude limfomul cu celule B al mantalei), LCA+ confirma
natura limfoida a celulelor tumorale, CK-AE1/AE3- exclude
proliferarea carcinomatoasa [1].

5) Limfom extranodal de zona marginala al tesutului lim-
foid asociat mucoasei bronsice - limfom non-Hodgkin, cu lim-
focite B, si conform datelor literaturii, cu crestere lenta si dia-
gnosticare, frecvent, tardiva [2].

Discutii
Evolutia trenanta sau recidivantd a pneumoniei la un adult
impune consideratia unui diagnostic alternativ, in special, de-
terminat de dereglarea drenajului bronsic. Cauzele frecvent
asociate sunt imunodeficienta, bronsiectaziile, corpii staini
intrabronsici si tumorile. Un caz aparte este recidivarea pneu-
moniilor pe acelasi loc, sugestiva pentru tumori endobronsice.
Prezenta pigmentarii negre la examenul endoscopic al ar-
borelui traheobronsic se asociaza cu multiple etiologii:
= cauze congenitale (melanoza traheobronsica);
= tulburari metabolice (alcaptonuria);
= infectii cu Aspergillus niger, Ochroconis gallopava, tuber-
culoza endobronsicd sechelard;
= boli ocupationale (antracoza, inhalarea de funingine, ar-
giroza);
= neoplasme (melanom endobronsic, teratom);
= jatrogene (amiodarona, aspirarea carbunelui medicinal)

[3].

Answers:

1) Increased attenuation of the lung parenchyma with
air bronchogram (predominantly in S1 and S2 on the left);
“ground glass” opacity (located in S4, S5, S8 on the left); thick-
ening of the inter- and intralobular septa in the above men-
tioned segments, thickening of the interlobar pleura); traction
bronchiectasis in the vicinity of ground glass zones and pul-
monary consolidation, subpleural pulmonary nodule in S9 on
the right.

2) Pulmonary carcinoid tumor;, AFB negative tuberculosis,
non-Hodgkin lymphoma, organizing pneumonia.

3) Histological results revealed tumor cell proliferation in
the bronchial wall, which apparently look like lymphoid cells
that have a diffuse spread or in follicles and aggregates. The
lymphoid cell infiltration is mainly composed of small lym-
phoid cells, with small amount of pale cytoplasm, with irregu-
lar cleaved nuclei, with homogenous chromatin and small nu-
cleoli. Tumor cells destroy the alveolar structure and thicken
the alveolar septa. In several areas tumor cells form lymphoid
follicles distributed along small bronchi and perivascular, fo-
cal infiltration of the epithelial and bronchial epithelium.

4) Immunohistochemical profile spotted the following:
CD5 negative (cell membrane glycoprotein expressed by T
lymphocytes, rules out the appurtenance of the malignant
cells to the T cell line); CD10 negative - a surface metallopro-
teinase expressed on precursor B cells, is a marker for germi-
nal centre cells and their derivative lymphomas; CD20 posi-
tive — (expressed on all stages of B cell development except
the first and last; it is present from late pro-B cells, but not on
either early pro-B cells or plasma cells, suggests B cell lineage
of tumor cells); CD23 negative - excludes chronic lymphocytic
leukemia; CD30 negative - rules out anaplastic lymphoma
with large cells; ciclidine D1 negative - rules out mantle B cell
lymphoma; LCA positive - suggests the lymphoid nature of
tumor cells; CK-AE1/AE3 negative - excludes carcinomatous
proliferation [1].

5) Marginal zone extranodal lymphoma of the bronchial
mucosa lymphoid tissue - non Hodgkin B cell lymphoma, with
slow progression and frequently late diagnosis [2].

Discussion

A slowly resolving or recurrent pneumonia in adults re-
quires a thorough differential diagnosis, especially deter-
mined by the impaired bronchial drainage. Common causes of
this condition are immunodeficiencies, bronchiectasis, intra-
bronchial foreign bodies and tumors. A special case is recur-
rence of pneumonia at the same site, suggestive of endobron-
chial tumors.

The presence of black pigmentation in the endoscopic ex-
amination of the tracheo-bronchial tree is associated with sev-
eral conditions:

= congenital causes (tracheobronchial melanosis);

= metabolic disorders (alcaptonuria);

= infections with Aspergillus niger, Ochroconis gallopava,

sequel of endobronchial tuberculosis;

= occupational diseases (anthracosis, soot, silver inhala-

tion);



in conditiile epidemiologice din Republica Moldova, pe-
tele negre, mai des, sunt atribuite sechelelor tuberculozei
endobronsice tratate sau autovindecate.

Tesuturile limfoide asociate mucoaselor (MALT) sunt o
retea integrata de celule si molecule cu functie protectiva si-
tuate de-a lungul mucoaselor. In functie de localizare anato-
mica, MALT poate fi divizat in: GALT (gut-associated lymphoid
tissue), BALT (bronchial/tracheal-associated lymphoid tissue),
NALT (nose-associated lymphoid tissue) si VALT (vulvovaginal-
associated ymphoid tissue).

Limfomul extranodal de zonda marginala al tesutului lim-
foid asociat mucoasei este un limfom MALT si constituie circa
6-8% dintre toate limfoamele non-Hodgkin [1]. Limfoamele
MALT pot deriva dintr-un spectru larg de locatii extrano-
dale, stomacul fiind afectat in 70% dintre cazuri, plamanul -
n 14%, anexele ochiului - circa 12%, iar tiroida , intestinul
subtire avand o incidenta de sub 4% [4].

Limfomul MALT pulmonar este, adesea, asimptomatic sau
cu simptome nespecifice. De reguld, depistat ocazional prin
examen radiologic de rutina. De la caz la caz, pacientii pot
prezenta tuse, junghi toracic, dispnee si hemoptizie. Pot fi
prezente simptomele sistemice ce Insotesc frecvent limfomul
(pierdere ponderalg, febra, transpiratii nocturne). Se pot aso-
cia infectiile frecvente datorate imunocompromiterii (hipoga-
maglobulinemia) [5].

Radiologic, limfomul MALT pulmonar se prezinta tipic cu
un nodul solitar sau multipli sau cu consolidare pulmonara
la un pacient asimptomatic sau cu simptome respiratorii nes-
pecifice [5]. Spectrul modificarilor pulmonare la radiografia
toracelui Tnsa este variat. King L. si colegii, in urma analizei
leziunilor radiologice a 24 de pacienti cu limfom MALT pul-
monar, a depistat urmatoarele sindroame radiologice: noduli
solitari (23%), noduli multipli (32%), consolidari pulmonare
cu bronhograma pozitiva (18%), sindrom interstitial (23%),
ingrosari peribronsiale (9%), limfadenopatie hilara (5%) sau
colectie pleurala (9%) [6].

O caracteristica particulara atat morfologica, cat si HRCT
a limfomului MALT pulmonar este patternul limfangitic de in-
filtrare a tesutului pulmonar, cu raspandire de-a lungul struc-
turilor peribronhovasculare, septurilor interlobulare sau a
pleurei viscerale [7], pattern regasit siin descrierea histologica
a piesei bioptice a pacientei noastre.

Bae Y. si colegii au studiat modificarile HRCT si/sau PET CT
launlot de 21 de pacienti diagnosticati histologic si imunohis-
tochimic cu limfom BALT. Opacitati multiple s-au descris la 14
pacienti (70%) si bilaterale la 9 pacienti (43%). Modificarile
HRCT au fost clasificate conform pattern-ului dominant:

1) nodul pulmonar solitar (33%; 7 pacienti);

2) noduli pulmonari multipli sau consolidare alveolara

(43%; 9 pacienti);
3) bronsiolita si bronsiectazii (14%; 3 pacienti);
4) modificari interstitiale (10%; 2 pacienti) [8].

Tratamentul limfoamelor MALT gastrice este, in general,
conservativ, bazat pe eradicarea infectiei cu H. pylori. Prin uti-
lizarea triplei terapii (inhibitorii pompei de protoni, amoxaci-
lind si claritromicinad) rezulta eradicarea in 70-85% din cazuri,
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= neoplasms (endobronchial melanoma, teratoma);
= jatrogenic (amiodarone, aspiration of medicinal char-
coal) [3].

Considering the high prevalence of tuberculosis in Repub-
lic of Moldova, the black pigmentation is more often attributed
to be a sequel of treated or self-resolved endobronchial tuber-
culosis.

Mucosal-associated lymphoid tissues (MALT) are an in-
tegrated network of cells and molecules with protective role
located in the mucous membranes. Depending on the ana-
tomical site, MALT can be divided into: GALT (gut-associated
lymphoid tissue), BALT (bronchial/tracheal-associated lym-
phoid tissue), NALT (nose-associated lymphoid tissue) and VALT
(vulvovaginal-associated lymphoid tissue).

Extranodal marginal zone lymphoma of mucosa-associated
lymphoid tissue (MALT lymphoma) represents almost 6-8% of
all non-Hodgkin lymphomas [1]. MALT lymphomas arise from
a broad spectrum of extra nodal sites: stomach - in 70% of
cases, the lung - 14%, ocular adnexa (12%), thyroid and small
intestine with an incidence of less than 4% [4].

MALT lymphoma is often asymptomatic or presents with
non-specific symptoms. It is commonly diagnosed following
a routine radiographic examination. Seldom, patients can ex-
press cough, chest pain, dyspnea and haemoptysis. General
manifestations that frequently accompany lymphoma are
weight loss, fever, and night sweats. Due to the immunocom-
promised status (hypogammaglobulinemia), patients can of-
ten associate infections [5].

Typically, chest radiography of pulmonary MALT lymphoma
presents a solitary/multiple nodules or pulmonary consolida-
tion in an asymptomatic patient or in a patient with non-spe-
cific respiratory symptoms [5]. There is a wide range of chest
radiography patterns. King L. et al. in 24 patients with MALT
lymphoma found: solitary nodules (23%), multiple nodules
(32%), pulmonary consolidation with air bronchogram (18%),
interstitial syndrome (23%), peribronchial thickening (9%),
hilar lymphadenopathy (5%) or pleural effusion (9%) [6].

A common histological and HRCT feature of pulmonary
MALT lymphoma is the lymphangitic infiltration of the lung
parenchyma, that spreads along the bronhovascular bundles,
interlobular septa and visceral pleura [7], pattern found in the
biopsy specimen histological profile of our patient.

Bae Y. et al. studied HRCT and / or PET CT features in a
group of 21 patients diagnosed, following a histological and
immunohistochemical analysis, with BALT lymphoma. Multi-
ple opacities were described in 14 patients (70%) and bilater-
al in 9 patients (43%). HRCT changes were divided according
to the dominant pattern:

1) solitary pulmonary nodule (33%, 7 patients);

2) multiple pulmonary nodules or alveolar consolidation

(43%, 9 patients);
3) bronchiolitis and bronchiectasis (14%, 3 patients);
4) interstitial (10%, 2 patients) [8].

Treatment of gastric MALT lymphomas is generally conser-
vative, based on the eradication of H. pylori infection. Triple
therapy (proton pump inhibitors, amoxacillin and clarithro-
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astfel obtinandu-se regresia in 75% din limfoame MALT gas-
trice in stadii precoce [9]. Medicatia specifica pentru limfoa-
mele MALT nongastrice este mai putin studiata si, astfel, be-
neficiaza de tratament standard: radioterapie, chimioterapie
si administrarea anticorpilor monoclonali. Stadiile I si II pot
fi tratate, utilizand radioterapie locoregionala sau excizie chi-
rurgicala. In stadiile I1I-IV ale bolii, se folosesc regimuri chimi-
oterapice ca in cazul limfomului folicular: rituximab, fludara-
bing, clorambucil + vincristind + prednizolon etc [10].

Pronosticul limfomului MALT pulmonar este relativ bun in
stadiile precoce, cu rezectia totald a tumorii. Supravietuirea la
5 ani este de 84-94% [11].

Cazulilustrat reflecta dificultatile diagnosticului diferential
al consolidarii pulmonare cu evolutie trenanta pe fondalul se-
chelelor posttuberculoase; precum si dificultatile confirmarii
neoplaziilor rare, in contextul accesibilitatii reduse la meto-
dele imunohistochimice.
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Procesul anestezic al bolnavu-
lui geriatric
(monografie)

Autor: Serghei Sandru
Tipografia Sirius, Chisinau, 2017; 167 p.
ISBN 978-9975-57-236-1

Monografia intitulata ,Procesul anes-
tezic al bolnavului geriatric” a domnului
doctor conferentiar Serghei Sandru tra-
teaza problematica complexa a bolnavu-
lui varstnic In cadrul tratamentului chi-
rurgical.

Imbatranirea este un proces fiziologic
de modificari structurale degenerative
si scadere a functiilor organelor in mod
progresiv. Batranetea inseamna o dete-
riorare progresiva a functiilor organelor,
tesuturilor si sistemelor.

Odata cu avansarea in varsta, creste
morbiditatea si mortalitatea, mai ales, la
pacientii peste 75 de ani. Varstnicii sunt
mai predispusi pentru dezvoltarea com-
plicatiilor cardiovasculare postoperato-
rii. Complicatiile cardiovasculare sunt
inregistrate, cel mai des, la pacientii cu
patologii cardiace preexistente, in speci-
al, la cei cu semne clinice de insuficienta
coronariana cronica, anamnestic de boa-
13 ischemica a cordului sau infarct mio-
cardic.

in general, pacientii geriatrici sunt mai sensibili la agentii
anestezici.

Cel mai important obiectiv al ingrijirilor perioperatorii ale
pacientilor geriatrici este recuperarea accelerata si evitarea
declinului functional.

In monografie sunt prezentate date din literatura, analiza
materialului propriu asupra diferitor aspecte in asistenta pe-
rioperatorie a pacientilor geriatrici.

In introducere, sunt prezentate aspectele generale ale do-
meniului, actualitatea problemei abordate.

in Capitolul I, autorul, conform literaturii de specialita-
te, analizeaza starea de lucruri a acestei probleme actuale a
medicinii contemporane, prezinta date generale despre pro-
blematica imbatranirii, a pacientului geriatric, a aspectelor

MINISTERUL SANATATII AL REPUBLICII MOLDOVA
UNIVERSITATEA DE STAT DE MEDICINA S| FARMACIE
»NICOLAE TESTEMITANU"

Catedra Anesteziologie si Reanimatologie nr. 1 ,Valeriu Ghereg"

Serghei Sandru

PROCESUL ANESTEZICAL
BOLNAVULUI GERIATRIC

Monografie

Chisinau 2017

MJHS 13(3)/2017  [109

BOOK REVIEW

The anesthetic process of the
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Author: Serghei Sandru
Sirius Printing House, Chisinau, 2017; 167 p.
ISBN 978-9975-57-236-1

The monograph titled “The anesthetic
process of the geriatric patient” of the Dr.
Serghei Sandru, associate professor, deals
with the complex issues of the elderly pa-
tient in surgical treatment.

Aging is a physiological process of de-
generative structural changes and progres-
sive decreasing of the organic functions.
Aging means progressive functions dete-
rioration of the organs, tissue and systems.

With age advancing, increase morbidity
and mortality, especially in patients over
75 years old. The elderly are more likely to
develop postoperative cardiovascular com-
plications. Cardiovascular complications
are reported in patients with preoperative
cardiac pathologies, especially in those
with clinical signs of chronic coronary in-
sufficiency, history of ischemic heart dis-
ease or myocardial infarction.

Generally, geriatric patients are more
sensitive to anesthetic agents.

The most important objective of peri-
operative care of geriatric patients is accel-
erated recovery and avoidance of the functional decline.

In the monograph are presented data from literature, anal-
ysis of the own material on different aspects in perioperative
care of the geriatric patients.

The introduction presents the generalities of the problem,
the actuality of the addressed problem, the argumentation of
the actuality of the study, the purpose and tasks of the study,
the scientific novelty of the obtained results, the theoretical
significance and the applicative value of the work. Thus, the
contemporary requirements for a monograph in medicine are
met.

In Chapter [, the author, according to the specialty litera-
ture, analyzes the state of affairs of this current issue of con-
temporary medicine, presents general data on aging, geriatric



demografice si economice. Importanta acestei analize consta
in relevarea factorilor importanti, care contribuie la sporirea
riscului anestezic la pacientii varstnici, care beneficiaza de tra-
tament chirurgical.

In Capitolul II, sunt descrise manifestirile legate de varsti
a functiei sistemului nervos central, evidentiate modificarile
de baza ale SNC care induc evolutii perioperatorii particulare.
Este prezentata o analiza vastd a datelor din literatura moder-
na. Revista literaturii este completata cu rezultatele studiului
original al influentei citicolinei si actoveginei in prevenirea
disfunctiei cognitive postoperatorii. Eficacitatea utilizarii
schemei propuse de tratament cu citicolind si actovegind a fost
demonstratd, utilizdind combinarea celor mai moderne teste
de evaluare a functiei cognitive.

Capitolul Il descrie manifestarile legate de varsta a functiei
sistemului respirator. Sunt redate modificarile spirografice ale
pacientului geriatric, care au importantd pentru actul aneste-
zic. A fost demonstrata cresterea necesitatilor perioperatorii
in Qz la pacientul geriatric.

In Capitolul IV sunt specificate principiile de baza ale ma-
nifestarilor functiei sistemului cardiovascular la varstnic. Se
prezinta ansamblul modificarilor hemodinamicii centrale si
periferice la varstnici, cu influenta asupra actului anestezic.
S-a demonstrat cresterea rezistentei vasculare periferice, sca-
derea indexului cardiac si reactivitatea hemodinamica lentad la
stres a pacientului de varsta Tnaintata in timpul anesteziei. Se
accentueaza importanta evaluarii si pregatirii preoperatorii a
pacientului, cu realizarea testelor functionale - toate in scopul
ameliorarii rezultatelor postoperatorii.

In Capitolul V sunt oglindite particularititile de varsta ale
functiei metabolice si a compozitiei electrolitice la varstnici,
cu descrierea tulburarilor metabolice principale.

In Capitolul VI, autorul mentioneazi ci anestezia loco-regi-
onala la varstnici prezinta avantaje din perspectiva reducerii
complicatiilor. Autorul prezinta, de asemenea, o tehnica pro-
prie, brevetata, de anestezie spinala continua cu solutie hipo-
bara, efectuata in pozitia laterala a pacientului.

in concluzie, monografia Dr. Serghei Sandru ,Procesul an-
estezic al bolnavului geriatric” constituie o premiera pentru
specialitatea de anesteziologie si reanimatologie din Republi-
ca Moldova prin domeniul de mare actualitate abordat. Este o
lucrare fundamentald, de o importanta substantiald atat pen-
tru anesteziologia si reanimatologia clinicg, cat si pentru cea
stiintifica si practica. Monografia este adresata, in egala ma-
surd, studentilor, rezidentilor, cadrelor didactice si medicilor
practicieni. Consider ca studierea acestei monografii este utila
atat medicilor anesteziologi-reanimatologi, cat si specialistilor
din alte domenii, care acorda asistenta medicala la categoria
data de pacienti.

Gheorghe Ghidirim, dr. hab. st. med., prof. univ.
Academician al ASM
USMF ,Nicolae Testemitanu”

patients, demographic and economic aspects. The importance
of this analysis is in revealing the important factors which con-
tributes to the anesthetic risk in elderly patients undergoing
surgery.

In Chapter II, are analyzed the age-related manifestations
of central nervous system function, shows the basic changes of
central nervous system that induce perioperative particulari-
ties in elderly patients. An extensive analysis of modern litera-
ture data is presented. The review of literature is completed
with the original study of citicoline and actovegin influences
on the prevention of postoperative cognitive dysfunction. Ef-
ficiency of using the proposed scheme of the treatment with
citicoline and actovegin has been demonstrated using the com-
bination of the most advanced cognitive function tests.

Chapter 111, was determined the structure of clinical forms
and age-related manifestations of respiratory system in the el-
derly, identifies age-related spirographic changes which influ-
ence on anesthetic act, has been demonstrated the increase in
0, needs in the geriatric patient.

Chapter 1V specifies the basic principles of manifestations
of the cardiovascular system function in the elderly, presents
all the changes of central and peripheral hemodynamics in
the elderly with influence on the anesthetic act. The general
feature of the research where patients are assigned by age is
given. Have been shown increased peripheral vascular resis-
tance, decreased cardiac index and slow hemodynamic reac-
tivity to anesthetic stress. It is underlined that the basic aim
at the preoperative stage is optimal testing of the patient to
improve the success of the anesthetic-surgical act.

In Chapter V is mirrored every form of age-related mani-
festation of metabolic and electrolyte function in the elderly,
showing the main age-related disorders of metabolism.

In Chapter VI, the author mentions that loco-regional anes-
thesia in the elderly has the advantages through the perspec-
tive of reducing complications. It is presented the patented
own technique of continuous spinal anesthesia with hypobar-
ic solution in the lateral position of the patient.

In conclusion, the monograph of Dr. Serghei Sandru “The
anesthetic process of the geriatric patient” is a premiere for
the specialty of anesthesiology and intensive care in the Re-
public of Moldova through the topic of high relevance. It is a
fundamental work and presents a substantial importance for
both clinical anesthesiology and intensive care, as well as for
scientific and practical use. The monograph is addressed and
is equally accessible to both students, residents, teachers and
practitioners.

Consider that the reading of this monograph is useful for
both anesthesiologists and intensivists, as well as specialists
from other fields, who provide medical assistance to this cat-
egory of patients.

Gheorghe Ghidirim, PhD, university professor
Academician of ASM
Nicolae Testemitanu SUMPh
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Monografia ,Mortalitatea cardio-
vasculard prematurd in Republica
Moldova” a Dnei Elena Raevschi, dr.
st. med., conf. univ,, abordeaza una din
cele mai stringente provocari de sana-
tate ale secolului atat la nivel global,
cat si national. In pofida faptului ci
in ultimele decenii s-au obtinut rezul-
tate In vederea reducerii mortalitatii
cardiovasculare, problema bolilor car-
diovasculare persista, in special, sub
aspectul mortalitdtii premature.

In acest context, in monografia
nominalizatd, autoarea propune o
evaluare originald, interpretativa, a
mortalitdtii concomitent pe doua di-
mensiuni: cea a numarului de decese
produse si cea a decesului prematur,
cuantificat In ani potentiali de viata
pierduti. Evaluarea bidimensionala a
fenomenului mortalitatii a permis au-
toarei sa demonstreze ca fenomenul
mortalitatii prin boala cardiovascula-
rd are tendinte de Intinerire in Repu-
blica Moldova pentru perioada anilor
2003-2015. Astfel, se evidentiaza ro-

Elena Raevschi
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Moldova
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Author: Elena Raevschi
Elan Poligraf printing house, Chisinau, 2017; 162 p.
ISBN: 978-9975-66-571-1

The monograph “Premature car-

Universitatea de Stat de Medicina si Farmacie «Ni:olae'l%stemitanu» diovascular mortality in the RepUbliC Of

Moldova” by Elena Raevschi, PhD, as-
sociate professor, addresses one of the
most important health challenges of
the century at the global and national
level as well. Cardiovascular disease
issues persist, particularly in terms of
premature mortality, despite the de-
creasing of cardiovascular death rates
over the past decades.

In the mentioned monograph the
author proposes an original inter-
pretation of mortality on two dimen-
sions simultaneously: the occurrence
of deaths as number of cases and in
terms of premature deaths quantified
in the potential years of lost life. The
two-dimensional assessment of the
mortality phenomenon allowed the
author to demonstrate that the cardio-
vascular disease mortality phenom-
enon identifies rejuvenation trends in
the Republic of Moldova for the period
2003-2015. Thus, the role of measur-
ing premature mortality in assessing

lul estimarii mortalitatii premature in

aprecierea starii de sanatate a populati-

ei ca fiind unul foarte important pentru evaludri mai relevante,
sub aspectul tendintelor de intinerire a fenomenului in cauza.
In plus, estimarea prejudiciului decesului prematur produs
de maladiile cardiovasculare permite identificarea mai certa
a zonelor si a grupurilor populationale defavorizate. Cunoas-
terea acestor date este necesard pentru stabilirea directiilor
prioritare de consolidare a capacitatilor de implementare a
interventiilor de sandtate public3, orientate spre prevenirea
si controlul bolilor cardiovasculare, In particular, si ale bolilor

the health status of the population is

highlighted as being very important for

making more relevant assessments of the tendencies of reju-
venation of the phenomenon in question. In addition, estimat-
ing the impact of premature death from cardiovascular diseas-
es makes possible to identify more clearly the less-favoured
areas and disadvantaged population groups, whose knowl-
edge is needed in order to determine the priority directions
for strengthening the capacity of public health interventions
for the prevention and control of cardiovascular diseases and
non-communicable diseases as well. The importance of reduc-



netransmisibile, in general. Importanta reducerii mortalitatii
premature cauzata de bolile netransmisibile este incontesta-
bil, fiind stabilita si ca tinta globala nr. 1 din cele nous, stipu-
late de Planul global de actiuni pentru preventie si control al
bolilor netransmisibile 2013-2020 al Organizatiei Mondiale a
Sanatatii (OMS).

Cercetarile, sintetizate In monografie, sunt multilaterale
si ample. Identificarea tendintelor de evolutie din trecut, de
peste un deceniu, a mortalitatii cardiovasculare premature, au
fost Insotite de estimari de prognozare a evolutiei de viitor a
decesului prematur in Republica Moldova pentru urmatorii
40 de ani. Astfel, autoarea, In premierd, a realizat evaluarea
progreselor de reducere a mortalitatii premature prin bolile
netransmisibile, inclusiv, a maladiilor cardiovasculare - tinte
prioritare pentru perioada anilor 2003-2015, conform indica-
torului OMS , Probabilitatea neconditionatd de deces prin boli
netransmisibile printre persoanele cu vdrsta cuprinsd intre 30-
70 de ani”. In baza rezultatelor proprii, autoarea a elaborat me-
saje-cheie care, In mare parte, au un continut de recomandari
clare pentru optimizarea monitorizarii interventiilor si evalu-
arii impactului lor, acestea fiind esentiale pentru identificarea
eficientei si eficacitatii deciziilor adoptate.

Continutul monografiei respecta cele mai recente strate-
gii de nivel global si national privind preventia si controlul
bolilor netransmisibile si bolilor cardiovasculare, in parte.
In consecinti, in monografie, autoarea propune o analiza in-
terpretativa a factorilor de risc prin prisma realizarii tintelor
globale si nationale pentru prevenirea si controlul bolilor ne-
transmisibile, identificate de strategiile OMS pentru anii 2010-
2025 si strategiile nationale pentru anii 2012-2020.

in concluzie, monografia ,Mortalitatea cardiovasculara
prematurd in Republica Moldova” este o lucrare actuala si ori-
ginal3, care vizeaza o problema de sanatate a populatiei, iden-
tificata drept provocare a secolului si vine sa accentueze ten-
dintele evolutive ale mortalitatii cardiovasculare sub aspect al
decesului prematur. Lucrarea va servi drept suport de valoare
pentru profesionistii implicati in activitatea practica si didac-
tica din domeniul de preventie si control al maladiilor cronice,
in special, al bolilor cardiovasculare.

Dumitru Tintiuc, dr. hab. st. med., prof. univ.

Sef catedrsg,

Catedra de medicina sociald si management sanitar ,Nico-
lae Testemitanu”

Universitatea de Stat de Medicina si Farmacie ,Nicolae
Testemitanu”

ing premature mortality from non-communicable diseases is
incontestable and it is, also, set as the global target no. 1 of
the nine targets set by the World Health Organization’s Global
Plan of Action for the Prevention and Control of Non-Commu-
nicable Diseases 2013-2020 (WHO).

The research proposed in the monograph is multilateral
and ample. The identification of the evolution trends of pre-
mature cardiovascular mortality in the past over a decade
were accompanied by estimates of the prognosis of the future
evolution of premature death in the Republic of Moldova for
the next 40 years. For the first time in Moldova, the author
made an assessment of the progress of reducing premature
mortality from non-communicable diseases, including major
cardiovascular diseases for the period 2003-2015, by applying
the WHO monitoring indicator of unconditional probability of
dying between exact ages 30 and 70 from non-communicable
diseases. The findings of the study allow the author to develop
the key messages, which widely contained clear recommenda-
tions to optimize the monitoring of interventions and their im-
pact assessment, being essential for identifying the efficiency
and effectiveness of the decisions taken and actions.

The content of the monograph respects the latest global
and national strategies on the prevention and control of non-
communicable diseases and cardiovascular disease. Conse-
quently, the author proposes in the monograph an interpre-
tative analysis of risk factors in terms of achievement of the
global and national targets for the prevention and control of
non-communicable diseases identified by the WHO strategies
for 2010-2025 and the national strategies for the years 2012-
2020.

In conclusion, the publication of the monograph “Prema-
ture cardiovascular mortality in the Republic of Moldova” of-
fers an original contribution regarding the health problem of
the population identified as the challenge of the century, and
highlights the evolution of cardiovascular mortality trends in
terms of premature death being a valuable support for pro-
fessionals involved in the practical and didactic activity in the
field of prevention and control of chronic diseases, especially
cardiovascular diseases.

Dumitru Tintiuc, PhD, university professor,

Chairman,

Chair of Nicolae Testemitanu social medicine and health
management

Nicolae Testemitanu State University of Medicine and Phar-
macy
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A template of Cover letter is provided by editor. Cover letter should
include: (1) the title of the manuscript; (2) a short statement regard-
ing the relevance of the manuscript for the journal proposes; (3) con-
tributions of the manuscript for to field; (4) what is the added value
of the manuscript to the already published scientific literature; (5)
the names and signatures of all coauthors; (5) the full contact details
of corresponding author, indicating the institution and institutional
address, no. telephone, no. fax and e-mail.

In the Cover letter, the corresponding author should clearly indi-
cate that: (1) the paper contain original data; (2) the paper has not
been published before; (3) the manuscript is not submitted for pub-
lication to another journal; (4) all authors have contributed to the
manuscript; (5) the informed consent were obtained from all study



in mod clar ca: (1) lucrarea mentionata este originald; (2) lucrarea
mentionata nu a fost publicata anterior; (3) lucrarea mentionata nu
este depusa pentru publicatie 1n alta revista; (4) toti autorii subsem-
nati au contribuit la elaborarea manuscrisului; (5) de la subiectii in-
clusi in studiu a fost obtinut consimtamantul informat; (6) toti autorii
subsemnati au aprobat versiunea finala a manuscrisului; (7) acordul
implicit de verificare antiplagiat al manuscrisului; (8) au fost declarate
orice potentiale conflicte de interes. De asemenea, Autorul corespon-
dent poate include orice informatie suplimentara in Scrisoarea de in-
tentie, daca considera ca aceasta poate fi utila pentru Redactie.

Consimtamantul informat

Orice manuscris care comunica rezultate experimentale, obtinu-
te de la subiecti umani, trebuie sa fie bazat pe studii, in care a fost
obtinut consimtdmantul informat de la subiect (ti) si/sau tutore (i).
in scrisoarea de intentie, autorul corespondent trebuie si indice in
mod clar obtinerea consimtimantului informat. In caz de necesitate,
Redactia este in drept sa solicite probe suplimentare, care atesta ob-
tinerea consimtamantului informat.

Comitetul de Etica

Pentru orice studiu experimental, efectuat pe oameni sau anima-
le, este necesar de a mentiona evaluarea etica a proiectului de cer-
cetare. In acest sens, in articol vor fi mentionate numarul procesului
verbal si data sedintei Comitetului de Etica, cand a fost aprobat pro-
iectul de cercetare.

Permisiuni

in conformitate cu ghidurile Comitetului International al Editori-
lor Revistelor Medicale (ICMJE Guidelines), in cazul cand in manuscri-
sul prezentat este folositd sau reprodusa o informatie publicatad an-
terior, sau un material cu drepturi de autor, este de responsabilitatea
Autorului corespondent sa obtina permisiunea in scris a detinatoru-
lui de drepturi (Copyright) si sa citeze corect sursa originala. Cu sco-
pul de a mentine transparenta, se recomanda ca aceastd permisiune,
sub forma de copie, sa fie depusa impreuna cu manuscrisul.

Fotografii cu pacienti identificabili

in conformitate cu ghidurile internationale ale Comitetului de
Etica a Publicatiilor (COPE Guidelines), in cazul cand in imaginile pre-
zente in manuscris (fotografii, radiograme, rezultate de laborator, re-
zultatele investigatiilor paraclinice, inregistrari video sau sonore s.
a.) o persoana este identificabila fizic, de la aceasta trebuie obtinuta o
permisiune in scris de utilizare a imaginii date. Se recomanda ca per-
misiunea datd sa fie depusa impreuna cu manuscrisul, iar in manus-
cris sa fie stipulat in mod clar, ca aceastd permisiune a fost obtinuta.

Specificarea medicamentelor si dispozitivelor

fn manuscris se vor utiliza nume generice de medicamente, ur-
mate, daca este cazul, de denumirea lor comerciala intre paranteze.
Pentru medicamente si dispozitive, includeti numele producatorului
si localizarea acestuia (tara de origine).

Formatul fisierelor

Se acceptd urmatoarele formate de text pentru manuscrisul prin-
cipal: Microsoft Word (97,2003, 2007, 2010) si formatele ,,.rtf",,,.doc",
,.docx* Se accepta urmatoarele formate pentru imagini: ,,.jpeg®, ,,.tift*
,-eps’ ,,.ppt" ,,.pptx" Este posibil ca imaginile articolului sa fie trans-
mise in format ,.ppt“ sau ,.pptx“ (o imagine - un slide). Calitatea
imaginilor, indiferent de format, trebuie sa fie, minim: pentru desene
- 800 dpi, pentru imagini cu detalii fine - 1000 dpi, pentru imagini
alb-negru - de 300 dpi.

subjects (6) all coauthors approved the final version of the manu-
script; (7) agreement for checking of the manuscript for plagiarism;
(8) any potential conflicts of interest were disclosed. Corresponding
author may include in the Cover letter any other additional informa-
tion which could be useful for the editor.

Informed consent

Manuscripts that report experimental results obtained on human
subjects must be based on studies in which informed consent was
obtained from study subjects and/or their legal representative. The
corresponding author should clearly indicate in his letter of inten-
tion about the obtaining of the informed. Editor reserved the right to
request additional evidence attesting the obtaining of the informed
consent.

Ethic Committee

For any experimental study conducted on humans or animals, it
is necessary to mention In the article the ethical evaluation of the re-
search project (such as date of evaluation and reference number of
approval).

Permissions

In accordance with the guidelines of the International Commit-
tee of Medical Journals Editors (ICMJE Guidelines) if the submitted
manuscript used or reproduced information/material previously
published or copyrighted is the responsibility of the corresponding
author to obtain a written permission from the owner of the copy-
right and properly cite the original source. in order to maintain trans-
parency, it is recommended to submit the permission, as a copy, along
with the manuscript.

Pictures

In accordance with international guidelines of the Publications
Committee of Ethics (COPE Guidelines), if the manuscript contains
pictures (photographs, radiograms, laboratory results, results of lab-
oratory investigations, videos or sound etc.) which allows physical
identification of the person, it must be obtained a written permis-
sion for the use of the image data. It is recommended to submit the
permission along with the manuscript. Also in the manuscript text
should be clearly stated that permission was obtained.

Drugs and devices specifications

In manuscript generic names of drugs, followed by their trade
name n parentheses (if appropriate) should be used. For drugs and
devices, manufacturer’s name and location (country of origin) should
be mentioned.

Files format

The following file formats for manuscript text are accepted: Mi-
crosoft Word (97, 2003, 2007, 2010) “rtf”, “doc”, “docx”. Pictures
should be submitted in one of the following formats: “jpeg”, “ tift”,
“eps “ “ppt’, “pptx”. The images could be transmitted also, in a for-
mat item “ppt” or “pptx” (one image - one slide). Scanning resolution
should be as follows: drawings - at least 800 dpi, fine line images -

1000 dpi and greyscale images - at least 300 dpi.

Structure of the manuscript

Moldovan Journal of Health Sciences follows STROBE recommen-
dations for reporting observational biomedical research studies. To
facilitate the development of the manuscript, please consult this in-
formation available online at www.strobe-statement.org.

The volume of the manuscript text should not exceed 6000 words.



Structura manuscrisului

Publicatia Periodica Moldovan journal of Health Sciences - Revista
de Stiinte ale Sdndtdtii din Moldova respectd recomanddrile STROBE de
raportare a cercetarilor observationale biomedicale. Pentru a va usura
procesul de elaborare si structurare a manuscrisului, va recomandam
sa consultati informatia respectivd, disponibila online, pe site-ul www.
strobe-statement.org.

Volumul textului unui manuscris nu trebuie sa depdseasca 6000
de cuvinte. Cu toate cd numadrul figurilor si tabelelor In manuscris
ramane la discretia autorilor, se recomanda ca numarul lor sa fie li-
mitate la 5, pentru a nu reduce din lizibilitatea articolului pe paginile
Revistei.

Structura unui articol original trebuie sd respecte urmdtoa-
rea consecutivitate:

= Titlul lung (formulat in conformitate cu ghidurile STROBE)

= Numele si prenumele complete ale autorului (autorilor)

= Afilierile autorului (autorilor)

= Datele de contact ale autorului corespondent

= Titlul scurt (va fi utilizat in calitate de colontitlu pe paginile Re-
vistei)

= Elementele scoase in evidentd din articol:
o Ce nu este, deocamdatd, cunoscut la subiectul abordat (de-

scris in 1-3 fraze)
o Ipoteza de cercetare (formulata in 1-2 fraze)
o Noutatea adusa de articol literaturii stiintifice din domeniu
(limitatd la 1-3 fraze).

= Rezumatul articolului (compus din: introducere, materiale si
metode, rezultate, concluzii), limitat la maximum 350 de cuvin-
te.

= Cuvinte cheie

= Introducere

= Materiale si metode

= Rezultate

= Discutii

= Concluzii

= Lista abrevierilor utilizate (daca este cazul)

= Declaratia de conflict de interese

= Contributiile autorilor

= Multumiri si finantare (daca este cazul)

= Referinte bibliografice

= Tabele silegende la tabele (daca este cazul)

= Jlustratii si figuri (daca este cazul)

= Legendele figurilor (daca este cazul)

= Descrierea datelor suplimentare, anexe (daca este cazul)

Pe pagina de titlu a manuscrisului trebuie sa fie prezente ur-
matoarele elemente:

= Titlul manuscrisului: formulat in conformitate cu ghidurile
STROBE, trebuie sa fie laconic, relevant pentru continutul manuscri-
sului, sa reflecte tipul (design-ul) studiului si sa nu depdseasca 25 de
cuvinte. Nu se admit prezenta abrevierilor in titlu.

= Titlul scurt (ce va fi utilizat drept colontitlu pe paginile Revis-
tei) reprezintad o versiune scurta, de esenta, a titlului complet. Va fi
limitat la 40 de caractere, inclusiv spatiile.

= Numele autorului (autorilor). Autori sunt numiti doar acele
persoane, care au avut o contributie substantiald la lucrare. Exem-
ple de contributie esentiald la lucrare sunt: elaborarea design-ului
studiului, recrutarea pacientilor, participarea in colectarea datelor,
analiza datelor, interpretarea rezultatelor, scrierea propriu-zisa a ar-
ticolului, realizarea tehnica a testelor, investigatiilor, realizarea ima-
ginilor, formularea concluziilor. Pot fi citati pana la 10 autori indivi-
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Although, the number of figures and tables in the manuscript is at the
discretion of the authors, in order to not reduce article legibility it is
recommended to limit their number to five.

Structure of original article must comply with the following
sequence:
= Full title (according to the STROBE guidelines)
= Full authors’ name
= Authors’ affiliations
= Contact details of corresponding author
= Short title (to be used as a running head on the journal)
= Article highlights:
o What is not yet known on the issue addressed in the submit-
ted manuscript (described in 1-3 sentences)
o The research hypothesis (described in 1-2 sentences)
o The novelty added by manuscript to the already published
scientific literature (limited to 1-3 sentences).
= Abstract (consisting of background, materials and methods, re-
sults and conclusions), to not exceed 350 words.
= Keywords
= Introduction
= Materials and methods
= Results
= Discussions
= Conclusions
= List of abbreviations used (if applicable)
= Declaration of conflict of interests
= Authors’ contributions
= Acknowledgements and funding (if applicable)
= References
= Tables and tables’ captions (if applicable)
= Pictures and figures (if applicable)
= Figures’legends (if applicable)
= Description of additional data, appendices (if applicable)

The cover page of the manuscript should include:

= Title of the manuscript: written according to the STROBE
guidelines, should be concise, relevant to the content of the manu-
script, and reflect the study design. The title length should not exceed
25 words. It is not allowed the presence of abbreviations in the title.

= Short title: (to be used as a running title) is a short version of
the essential of the full title. Short title will be limited to 40 charac-
ters, including spaces.

= Author(s) name: Authors list must include only those persons
who had a substantial contribution to the work. Examples of essential
contribution to the work are: developing of the study design, patients
recruitment, participation in data collection, data analysis, interpre-
tation of results, writing of the manuscript, performing of the tests,
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



a
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duali. In cazul cand grupul de lucru depiseste 10 autori individuali,
vor fi citati in sectiunea ,Numele si prenumele autorilor” doar primii
doi, iar restul vor fi mentionati la sfarsitul articolului, la sectiunea
,Multumiri si finantare”.

Membrii grupului de lucruy, care nu Indeplinesc criteriile formale
de autor enumerate, dar au avut o oarecare contributie la lucrare, pot
fi mentionati In sectiunea ,Multumiri si finantare”.

Nota: Pentru a diferentia autorul corespondent si autorii care au
contribuit in aceeasi masura la lucrare, folositi caractere speciale, ca
exponenti, la sfarsitul numelor lor:

(*) - pentru Autorul corespondent;

(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 - prezintd 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).

characters as a superscript index at the end of their names is recom-
mended:

(*) - 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)

O The research hypothesis (described in 1-2 sentences)

O 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;



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 clara 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.
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= conclude with the research’ propose and a short comment
whether the purpose has been achieved.

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-



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-

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
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



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: *,+,%,§, ||, 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.
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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.

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

E i tal
XPEMENTAT 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: *, +, £, §, | |, . * t .+ £ §S | | | . 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)



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 luata 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, sageti, 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
referintd bibliografica (preferabil PubMed).

© PowerPoint (figures should be of the size of a single slide)
The file title should include the figure number and an identifiable
short title.

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.

References

All references must be numbered consecutively, in square brack-
ets [ ], in the order they are cited in the text. Reference citations should
not appear in titles or subtitles. Each reference should have an indi-
vidual number. Multiple citations within a single set of brackets must
be separated by commas and spaces. If there is a sequence of three or
more citations, they have to be given as a range (e.g. [1, 5-7, 28]).

Please avoid excessive use of references. If an automatic system
of citation is used, reference numbers must be finalized and the bib-
liography must be fully formatted before submission. Reference list
should include all authors. Journals’ abbreviation must be in accor-
dance with Index Medicus/MEDLINE. It may be cited only articles or
abstracts that have been published and are available through public
servers. Any abstracts or unpublished data or personal items should
not be included in the reference list, but may be included in the text
and cited accordingly, indicating the involved researchers. It is of
manuscript authors’ responsibility to obtain the permission to refer
to unpublished data.

References format

Authors are asked to provide at least one link for each citation
(preferably PubMed).

O Journal article reference

Surname and initials of the author(s), separated by commas (reg-
ular). Title of article (regular). Abbreviated name of the journal (in
italics), followed by the year, volume number: pages number (regu-
lar). Articles 1n press should be specified as “In press” (italic, bold),
after the pages number. All the authors should be listed.

e.g.: “1. Belli A, Cobaletchi S., Casian V., Belli N., Severin G., Chesov
L., Bubulici E. Les aspects pharmaco-economiques dans la gestion de
la douleur perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012;
31: 60-66. “

O Book referen

Surname and initials of the author (s), separated by commas (reg-
ular). Title of chapter (regular) (cited page(s) number). In: Title of
book. Details of the editor, publisher, place, year of publication.

e.g. “Belii A. Risk management and patient safety version anesthe-
sia and intensive care unit (p. 115-134). In: Recommendations and
Protocols in Anesthesia, Intensive care and Emergency medicine. Edi-
tors: Sandesc D., Bedreag O., Papurica M. Ed. Mirton, Timisoara, Roma-
nia, 2010".



o Referinti ] .

Numele si initialele autorului sau al autorilor, separate prin virgu-
1a (regular). Titlul articolului (regular). Forma abreviatd a denumirii
revistei (italice), urmat de anul, numarul volumului: numarul pagini-
lor (regular). Articolele in curs de publicare citate vor fi mentionate
cu ,In press” (italic, bold), dupa numarul paginilor. Se vor mentiona
toti autorii articolului.

Ex: ,1. Belli A, Cobaletchi S., Casian V, Belli N,, Severin G., Chesov
L., Bubulici E. Les aspects pharmaco-economiques dans la gestion de la
douleur perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012; 31:
60-66."

o Referingi la carte

Numele si initialele autorului sau al autorilor, separate prin vir-
guld (regular). Titlul capitolului (regular) (numadrul paginii sau pa-
ginilor citate). In: Titlul cartii. Detalii privind Editorul. Editura, locul,
anul editarii.

Ex: 1. Belii A. Gestiunea riscului si siguranta pacientului in aneste-
zie si terapie intensiva (p. 115-134). In: Recomandari si protocoale in
anestezie, terapie intensiva si medicind de urgenta. Editori: Sandesc D.,
Bedreag O., Papurica M. Ed. Mirton, Timisoara, Roméania, 2010.”

o Referinta la Web

Numele si initialele autorului sau al autorilor, separate prin virgulg,
sau denumirea detinatorului de drept de autor (regular). Titlul. Numele
site-ului. Disponibil la adresa: [URL]. Accesat pe: data.

Exemplu: ,,Agency For Healthcare Research and Quality (AHRQ).
Production pressures. WebM&M. Disponibil la adresa: [http://we-
bmm.ahrq.gov/case.aspx? caselD=150]. Accesat pe: 18.06.2010.”

Pentru precizari si informatii suplimentare:
Adrian Belii, dr. hab. st. med., prof. univ,
Redactor-sef

tel: +373 79579474

e-mail: editormjhs@usmf.md
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O Web reference

Name and initials of the author(s), separated by commas, or
Copyright holder (regular). Title. Site Name. Available at: [URL]. Ac-
cessed: date.

E.g.: “Agency for Healthcare Research and Quality (AHRQ). Pro-
duction Pressures. WebM & M. Available at: [http://webmm.ahrq.
gov/case.aspx? caselD = 150]. Accessed on: 18.06.2010".

For more details, please contact:
Adrian Belii, PhD, university professor
Editor-in-chief

tel: +373 79579474

e-mail: editormjhs@usmf.md



Ig

Titlul manuscrisului:
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SCRISOARE DE INSOTIRE

Relevanta manuscrisului pentru scopul promovat de Revista:

Ce aduce nou manuscrisul domeniului (specialitatii) in care este publicat:

Modul in care manuscrisul adauga valoare la literatura stiintifica de specialitate:

Noi, autorii subsemnati ai manuscrisului, declaram ca (bifati):

O

Ooooog4do-g

lucrarea mentionata este originala;

lucrarea mentionata nu a fost publicata anterior;

lucrarea mentionata nu este depusa pentru publicare 1n alta revistd;
toti autorii subsemnati au contribuit la elaborarea manuscrisului;

de la subiectii inclusi in studiu a fost obtinut consimtamantul informat;
toti autorii subsemnati au aprobat versiunea finala a manuscrisului;
suntem de acord cu verificarea antiplagiat a manuscrisului;

au fost declarate orice potentiale conflicte de interes.

Prin prezenta, autorii sunt de acord sa transfere drepturile de proprietate (copyright) Revistei de Stiinte ale Sandtdtii din Mol-
dova - Moldovan Journal of Health Sciences, in caz ca manuscrisul va fi publicat.

Autorii (nume, prenume complet, semnatura):

Datele de contact ale autorului corespondent:

Institutia:

Adresa:

N o ke W=

Locul si data:

e-mail:

tel./fax:

Va rugam sa transmiteti acest formular completat si scanat pe adresa: editormjhs@usmf.md
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DECLARATIA AUTORILOR

Titlul manuscrisului:

Toate persoanele care indeplinesc criteriile de autor sunt mentionate drept autori. Toti autorii certifica faptul ca au participat
suficient elaborarea lucrarii, incat sa isi asume responsabilitatea publica pentru continutul remis, inclusiv pentru concept, design,
analiza, scris sau revizuire a manuscrisului. Mai mult decat atat, fiecare autor certifica faptul ca acest material sau un material simi-
lar nu a fost si nu va fi propus spre publicare sau publicat in orice alta editie periodica, inainte de aparitia lui in Revista de Stiinte
ale Sanatatii din Moldova.

Contributia autorilor:
Va rugam sa indicati contributiile specifice efectuate de fiecare autor (inscrieti initialele autorilor, urmate de numele lor, de
exemplu: A. Belli, Gh. Rojnoveanu). Numele fiecarui autor trebuie sa apara cel putin o data in fiecare dintre cele trei categorii,
mentionate mai jos.
Categoria 1
Conceptia si design-ul studiului:
Achizitia de date:
Analiza si/sau interpretarea datelor:
Categoria 2
Elaborarea (drafting-ul) manuscrisului:

Revizuirea semnificativa a manuscrisului, cu implicare intelectuala semnificativa:
Categoria 3
Aprobarea versiunii ,gata pentru tipar” a manuscrisului (trebuie mentionate numele tuturor autorilor):

Multumiri:

Toate persoanele care au adus contributii importante la lucrul raportat in manuscris (de exemplu, ajutor tehnic, scris si asistenta
la editare, suport general), dar care nu indeplinesc criteriile de autor, sunt mentionate in sectiunea ,Multumiri”, iar acestea si-au dat
acordul in scris ca sa fie mentionate. Daca sectiunea ,Multumiri” lipseste din manuscris, atunci acest fapt semnifica ca nu au existat
contributii substantiale din partea non-autorilor.

Prezenta declaratie este semnata de catre toti autorii:
(puteti utiliza o fotocopie a formularului dat in cazul existentei mai mult de 6 autori)
Numele autorului (tiparit) Semnatura autorului Data

Va rugam sa transmiteti acest formular completat si scanat pe adresa: editormjhs@usmf.md
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