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EDITORIAL

Bilantul anului MJHS: pe aripile
standardelor de raportare a
rezultatelor stiintifice...

Odata cu aparitia prezentei editii a Revistei de Stiinte ale
Sdanatdtii din Moldova devenim, dintr-odat3, ,aniversari”: zece
numere au vazut, deja, lumina zilei, de la fondare. Chiar din
momentul fondarii, pe atunci, inca firavul MJHS, si-a trasat
mari ambitii: in mai putin de 5 ani, sa devina indexat 1n, cel pu-
tin, una dintre marile baze de date internationale de rezumate
si citate: Scopus, de exemplu.

Asemenea ,aniversari”, chiar daca sunt, comparativ, mici,
sunt, totusi, ,rotunde”. Deci, s-ar cere un bilant... Cele 10 nu-
mere contin, in total, 119 publicatii, fiecare dintre ele fiind
prezentata in limbile romana si engleza. Dintre acestea, fac
parte editoriale, articole originale, articole de cercetare, note
tehnice, reviste de literatura, prezentari de caz, opinii ale ex-
pertului, alocutiuni, corespondente - practic, intreg spectrul
de comunicari.

Lungul drum al manuscrisului, din momentul depunerii
spre evaluare si pana la vederea luminii tiparului, este re-
zultatul unui efort comun, deseori consistent, al autorilor si
al Redactiei, care oferd, in final, cititorilor, accesul la cele mai
valoroase lucrari stiintifice autohtone din domeniul sanatatii.

Cresterea continud a calitatii si rigurozitatii evaluarii cole-
giale a manuscriselor depuse va permite, intr-un efort coordo-
nat si sustenabil, atingerea unui nivel de valoare si de relevan-
ta al lucrarilor, demne de indexarea lor In Scopus sau in alte
baze de date. Acest proces se va solda, inevitabil, cu cresterea
ratei de rejectie (actualmente, care variaza intre 6 si 15%) si a
duratei de evaluare si procesare a manuscriselor depuse (ac-
tualmente, de 5 luni, in medie).

In aceasti ordine de idei, tinem si comunicim autorilor si
cititorilor (o mare parte dintre care, vor avea si ei calitatea de
autor, intr-un viitor previzibil) urmatoarele aspecte importante:

Acordati o atentie deosebitd titlului si rezumatului.

Titlurile si rezumatele articolelor sunt cele mai citite parti
ale literaturii stiintifice. Ins3, conform Groves T. (2004) [1] si
Estrada C. et al. (2000) [2], scrierea lor este delegatd, deseori,
autorului celui mai putin experimentat, fapt soldat cu rapor-
tari eronate, inconsistente sau incomplete. De obicei, rezuma-
tele sunt oferite gratuit de citre majoritatea absoluta a bazelor
electronice de date si reprezinta, pentru cititori, motivul de a
accesa sau nu, In continuare, textul in extenso. Editorii mari-
lor reviste stiintifice incep evaluarea manuscriselor anume cu

MJHS 10(4)/2016

EDITORIAL

MJHS balance of the year: on
the wings of scientific results’
report standards...

With this very issue of Moldovan Journal of Health Sciences,
we celebrate the anniversary of ten issues that have appeared
since foundation. From the very foundation, the frail MJHS has
set great ambitions: in less than 5 years to become indexed
in at least one of international data bases of abstracts and
quotes: Scopus, for example.

Even if being small, the number is still an anniversary. So,
some balance is required... Those 10 issues contain a total of
119 publications, each of them being published in Romanian
and English. Among them one can find editorials, original arti-
cles, research articles, technical notes, literature reviews, case
presentations, expert’s opinions, speeches, correspondence -
almost the entire spectrum of communications.

The long path of the manuscript, from application to evalu-
ation and the light of printing, is the results of a common ef-
fort, consistent most of the times, of the authors and the edito-
rial team, that in the end, offers the readers access to the most
valuable inland scientific works from the health field.

Continuous rise in quality and stringency of collegial evalu-
ation of the manuscripts submitted, will offer through a co-
ordinated and sustainable effort the possibility to achieve a
level of value and relevance of the publications, worth being
indexed in Scopus or in other data bases. This process will
inevitable result in a rise in rejection rate (that varies at the
moment from 6 to 15%), evaluation and processing duration
of the submitted manuscripts (today being approximately 5
months).

In this order of ideas, we would like to communicate to our
authors and readers (a big part of which will become authors
in a predictable amount of time) the following important as-
pects:

Please pay special attention to the title and abstract.

Articles’ titles and abstracts are the most read parts of the
scientific literature. But, according to Groves T. (2004) [1] and
Estrada C. et al. (2000) [2], their writing is usually delegated
to the least experienced author, which results in erroneous,
incomplete or inconsistent reports. Usually, abstracts are
offered free of charge by most of the electronic data bases
and represents for the readers, the motivation to access or
not the text in extenso. The editors of big scientific journals
begin the evaluation of manuscripts from their abstracts.
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rezumatul. Rezumatele bine structurate sunt un indicator al
calitatii revistelor. Scrierea corecta a unui rezumat, cu toate
ca acesta are, aparent, un volum mic, este o misiune dificila,
consumatoare de timp, chiar si pentru autorii experimentati.

Aplicati, la scrierea articolelor, prevederile ghidurilor si
standardelor de raportare, care reglementeazd structurarea,
consecutivitatea, modul si volumul de prezentare a informatiei,
in functie de tipul de studiu / lucrare efectuatd.

In acest sens, vd recomandim si accesati ghidurile si stan-
dardele de raportare, oferite gratuit si in acces liber de PLoS
Collections: reporting guidelines (http://collections.plos.org/
reporting-guidelines). Pe aceasta platforma, sunt descrise, de-
taliat, standardele de raportare pentru studiile observationale
si epidemiologice (RECORD Statement, STROBE Statement si
extinderile lor), pentru trialurile randomizate controlate (CON-
SORT Statement si extinderile lui), pentru revistele sistemati-
zate de literaturd, rezumate si metaanalize (PRISMA Guideline
si extinderile ei), pentru studiile care abordeaza metodele de
diagnostic (QUADAS and STARD Standards) s.a.

Astfel, ca treptat, in 2017 si mai departe, sa producem, in
comun, o revista mai competitiva si de inaltd tinuta stiintifica.
Pe aripile standardelor - spre performantele dorite.

Adrian Belii, dr. hab. st. med., prof. univ.,
Redactor-sef
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Well-structured abstracts are an indicator of journal’s quality.
Correct writing of the abstract, even if it apparently has a
small volume of text, is a difficult task, time consuming even
for experienced authors.

Please, when writing an article, refer to guidelines and stan-
dards of reporting, which establishes the structure, consecutive-
ness, mode and volume of information presentation according
to the type of study / paper.

On this matter, we recommend You to access guidelines
and standards of reporting, offered for free by PLoS Collec-
tions: reporting guidelines (http://collections.plos.org/report-
ing-guidelines). This platform describes in details reporting
standards for observational and epidemiology studies (RE-
CORD Statement, STROBE Statement and their extensions), for
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tensions), for literature reviews, abstracts and meta-analyses
(PRISMA Guideline and its extensions), for studies that refer to
diagnostication (QUADAS and STARD Standards) etc.

Thus, step by step, during 2017 and further, we will to-
gether make a more competitive and high class journal. On the
wings of standards - to desired performances.

Adrian Belii, PhD, university professor
Editor-in-Chief
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ARTICOL ORIGINAL

Compararea diverselor

tehnici de preparare a spumei
sclerozante pentru tratamentul
bolii varicoase a membrelor
inferioare: studiu experimental

Dumitru Casian?, Vasile Culiuc'*, Eugen Gutu®

1Catedra de chirurgie generald-semiologie nr. 3, Universitatea de Stat de
Medicind si Farmacie ,Nicolae Testemitanu’, Chisindu, Republica Moldova.
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e-mail: vasile.culiuc@usmf.md

Ce nu este cunoscut, deocamdata, la subiectul abordat

in pofida implementirii vaste a scleroterapiei cu spuma in
tratamentul bolii varicoase, eficienta acestei metode curative
este afectata de degradarea rapidd a spumei preparate ex tem-
pore In forma lichida a agentului sclerozant. Exista multiple
controverse privind posibilitatile de a spori stabilitatea spu-
mei.

Ipoteza de cercetare

Modificarea unor parametri in prepararea spumei sclero-
zante (tipurile si volumele seringilor, temperatura agentului
sclerozant, raportul dintre volumul solutiei agentului sclero-
zant si aer, numarul pasajelor de spuma intre cele douad se-
ringi) pot contribui la cresterea stabilitatii acesteia.

Noutatea adusa literaturii stiintifice din domeniu

Utilizarea seringilor de volum mare, fara cauciuc in struc-
tura pistonului si fard silicon, rdcirea agentului sclerozant
inainte de prepararea spumei, raportul mai mare solutie/aer
si numarul crescut de miscari ale pistonului sunt factori care
sporesc stabilitatea spumei sclerozante.

Rezumat

Introducere. Scleroterapia cu spuma reprezinta o metoda
raspandita de tratament a bolii varicoase. Spuma este prepa-
rata ex tempore din agentul sclerozant lichid prin amestecul
acestuia cu un gaz. Timpul redus de degradare a spumei inapoi
in lichid reprezintda un impediment important. Scopul studiu-
lui a constituit evaluarea impactului modificarii parametrilor
in prepararea spumei asupra stabilitatii acesteia.
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ORIGINAL ARTICLE

Comparison of various
techniques of sclerosing foam
preparation for treatment of
varicose veins of lower limbs:
an experimental study

Dumitru Casian’, Vasile Culiuc'*, Eugen Gutu!
Chair of general surgery-semiology no. 3, Nicolae Testemitanu State University
of Medicine and Pharmacy, Chisinau, Republic of Moldova.

Corresponding author:

Vasile Culiuc, PhD, assistant professor

Chair of general surgery-semiology no. 3

Nicolae Testemitanu State University of Medicine and Pharmacy

165, Stefan cel Mare si Sfant ave., Chisinau, Republic of Moldova, MD-2004
e-mail: vasile.culiuc@usmf.md

What is not known yet about the topic

In spite of large implementation of foam sclerotherapy in
the treatment of varicose veins, the effectiveness of this cura-
tive method is negatively affected by fast degradation of the
ex tempore prepared foam into the liquid form of sclerosing
agent. There are many controversies regarding the possibili-
ties to increase the stability of the foam.

Research hypothesis

We performed an in vitro experimental study of sclerosing
foam stability, varying several parameters of its preparation:
the type and the capacity of syringes; the temperature of scle-
rosing agent; the ratio between the volume of liquid scleros-
ing agent and air; the number of foam passages between two
syringes.

Article’s added novelty on this scientific topic

In experimental study was demonstrated that use of large
capacity non-silicon, non-rubber disposable syringes, cooling
of sclerosing agent before foam preparation, higher liquid-to-
air ratio and increased number of plunger movements all in-
crease the stability of sclerosing foam.

Abstract

Introduction. Foam sclerotherapy represents the widely
used method for treatment of varicose veins. Foam is prepared
ex tempore from liquid sclerosing agent by mixing it with a gas.
Short time of foam degradation back to the liquid represents
the important drawback. The aim of study was evaluation of
impact of modifications in parameters of foam preparation
upon the foam stability.



Material si metode. A fost efectuat un studiu experimen-
tal in vitro al stabilitatii spumei preparate din tetradecil sul-
fat de sodiu prin metoda Tessari. , Timpul de Injumatatire al
spumei” (TIS) a fost estimat in calitate de indicator surogat al
stabilitatii spumei. S-au efectuat cinci serii consecutive de ex-
perimente prin modificarea urmatorilor parametri in prepara-
rea spumei: (1) tipul seringii; (2) volumul seringii; (3) tem-
peratura agentului sclerozant; (4) raportul solutiei sclero-
zante catre aer; (5) numarul pasajelor spumei intre seringi.

Rezultate. TiS al spumei create, utilizand seringi fara latex,
a fost semnificativ mai mare comparativ cu valorile inregis-
trate pentru prepararea spumei, utilizand seringi cu piston de
cauciuc. Stabilitatea spumei a crescut, progresiv, la utilizarea
seringilor de 5 ml, 10 ml si 20 m], TiS constituind 84,3+1,8;
93,2+4,0 si 132,0£10,4 de secunde, respectiv. Racirea agen-
tului sclerozant, anterior prepararii spumei, a rezultat intr-o
crestere statistic nesemnificativa a TIS. A fost determinati o
corelare pozitiva puternica intre timpul stabilitatii spumei si
fiecare dintre urmatorii factori: raportul solutiei de sclero-
zant catre aer (coeficientul rho Spearman - 0,77) si numarul
miscdrilor de plonjare a pistonului in fiecare seringa (coefi-
cientul rho Spearman - 0,86).

Concluzii. Stabilitatea spumei poate fi influentata semnifi-
cativ prin modificarea metodei originale Tessari. Degradarea
spumei este acceleratda de contactul agentului sclerozant cu
siliconul si cauciucul natural din componenta seringii. Atunci
cand pentru tratament este necesar un volum mare de spuma,
pare rationala utilizarea pentru prepararea ultimei a serin-
gilor de volum sporit. Reducerea raportului agent sclerozant
lichid catre aer sub 1:3, precum si diminuarea numerica a
miscarilor de plonjare cu pistonul seringii sub 20 pot compro-
mite stabilitatea spumei si necesita a fi evitate.

Cuvinte cheie: scleroterapie cu spumd, vene varicoase,
timpul de Injumatatire al spumei, tetradecil sulfat de sodiu.

Introducere

Scleroterapia cu spuma reprezintda o metoda curativa vast
aplicata in tratamentul tributarelor varicoase si a trunchiului
refluxiv al venei safene la pacientii cu boala varicoasa a mem-
brelor inferioare. S-a demonstrat cd aceastd metoda este mai
eficienta comparativ cuscleroterapia prininjectarea substantei
sclerozante 1n forma lichida datorita posibilitatii spumei de a
disloca sangele din lumenul venei tratate, intensificand con-
tactul sclerozantului cu endoteliul. Aditional, raspandirea
intravenoasa a agentului sclerozant poate fi usor monitorizata
prin ultrasonografie datorita proprietatilor echo-contrastante
excelente ale spumei. Ghidurile actuale recomanda sclerote-
rapia cu spuma in calitate de tratament primar al varicelor
recurente si tratament de linia a doua in ablatia safeniana la
pacientii ineligibili pentru stripping chirurgical sau ablatie
termica endovenoasa [1].

De obicei, spuma este preparata ex tempore din agentul
sclerozant lichid prin amestecul acestuia cu aerul atmosferic.
Mixarea este efectuata prin alternarea apasarii pistoanelor in-
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Material and methods. In vitro experimental study of the
stability of foam prepared from sodium tetradecyl sulfate by
Tessari method was conducted. The “foam half-life” (FHL) was
measured as a surrogate marker of foam stability. Five con-
secutive series of experiments were performed modifying the
following parameters of the foam preparation: (1) the type of
syringe; (2) the syringe capacity; (3) the temperature of scle-
rosing agent; (4) sclerosing solution to air ratio; (5) number of
foam passages between syringes.

Results. The FHL of the foam created using latex-free sy-
ringes was significantly longer comparing to the values re-
gistered after foam preparation using rubber-tipped syringes.
Foam stability progressively increased with use of syringes
with 5.0 mL, 10.0 mL and 20.0 mL capacity, the FHL being
84.3%£1.8; 93.2#4.0 and 132.0£10.4 seconds, respectively.
Coo-ling of sclerosing agent before foam preparation resulted
in statistically insignificant increase in FHL. Strong positive
correlation was determined between the time of foam stabi-
lity and either: sclerosing liquid-to-air ratio (Spearman’s rho
- 0.77) and number of plunger movements in each syringe
(Spearman’s rho - 0.86).

Conclusions. The stability of foam can be significantly
influenced by modification of original Tessari method. Deg-
radation of the foam is accelerated by the contact of scleros-
ing agent with silicon and natural rubber inside the syringes.
If large volume of foam is required for treatment it is seems
rational to use the large capacity syringes for foam prepara-
tion. Reduction of sclerosing agent liquid-to-air ratio below
1:3, as well as decrease in number of plunger movements to
less than 20 can compromise the stability of foam and should
be avoided.

Key words: foam sclerotherapy, varicose veins, foam half-
life, sodium tetradecyl sulphate.

Introduction

Foam sclerotherapy represents the widely used curative
method for treatment of varicose tributaries and refluxing
saphenous vein trunk in patients with varicose veins of lower
limbs. This method was proved to be more effective compar-
ing to liquid sclerotherapy due to possibility of foam to dis-
place the blood from the treated vein enhancing the contact
of sclerosing drug with endothelium. Moreover, intravenous
spreading of sclerosing agent can be easily monitored by ul-
trasound scanning owing to excellent echo-contrast proper-
ties of foam. Latest guidelines recommend foam sclerothera-
py as a primary treatment for recurrent varicose veins and as
a second choice approach for saphenous ablation in patients
not eligible for surgical stripping or endovenous thermal ab-
lation [1].

Routinely, foam is prepared ex tempore from liquid scle-
rosing agent by mixing it with atmospheric air. Mixing is per-
formed by alternate pushing of plungers in two syringes con-
nected via three-way-stopcock - the method described for the



Sclerosing foam preparation in experiment

tre cele doua seringi, conectate printr-un conector cu robinet
si trei cai, metoda descrisa pentru prima data in 2000 de catre
Tessari L. [2]. Timpul scurt al ,vietii” spumei, cu degradarea
rapida spre forma lichida, reprezintda un impediment impor-
tant al acestei metode. Scopul studiului a fost de a evalua po-
sibilitatea sporirii stabilitatii spumei prin modificarea unor
parametri in metoda Tessari originala.

Material si metode

Metodologia generald de studiu

Studiul experimental in vitro al stabilitatii spumei sclero-
zante a fost realizat in conditiile unei sali cu temperatura
constantd de 21+0,5°C si umiditate relativd de 90%, moni-
torizate cu ajutorul termometrului digital si al higrometrului
psihrometric. Spuma sclerozanta a fost preparata de catre
aceeasi persoana (VC), cu experienta vasta in utilizarea meto-
dei Tessari. Un mililitru de agent sclerozant lichid - tetradecil
sulfat de sodiu (TSS), produs de Laboratoires Innothéra (Ar-
cueil, Franta) cu denumirea comerciala Trombovar®, a fost
amestecat cu aer atmosferic, utilizind doua seringi conectate
prin conectorul cu trei cdi si un tub de extensie de 7,0 cm si
valvd (CE0086; BD Connecta”, Luer-Lok”, Becton Dickinson
Infusion Therapy AB, Helsingborg, Suedia) (Figura 1). Robi-
netul conectorului nu a fost rotit intre experimente pentru a
nu modifica diametrul intern si, astfel, a nu influenta rezul-
tatele evaluarilor repetate. Catre sfarsitul prepararii spumei,
intregul volum al acesteia a fost pompat intr-una dintre cele
doua seringi, ultima fiind decuplata cu precautie de la conec-
torul cu trei cii. In acel moment, pistonul seringii era usor tras
inapoi pentru a preveni scurgerea spontana a spumei. Imediat,
seringa era plasata pe o suprafata dura in pozitie verticald, cu
pistonul orientat in jos si se Inregistra ,timpul injumatatirii
spumei” (TIS) in secunde, utilizand acelasi cronometru digi-
tal in cadrul tuturor experimentelor. TiS a fost definit drept
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first time in 2000 by Tessari L. [2]. Short time of foam “life”
with fast degradation back to the liquid form represents the
important drawback of this method. The aim of study was
evaluation of possibility to increase the foam stability by mod-
ification of several parameters of original Tessari method.

Material and methods

General study methodology

In vitro experimental study of the stability of sclerosing
foam was conducted in the room with constant temperature
of 21+0.5°C and relative humidity of 90%, monitored by digi-
tal thermometer and psychrometric hygrometer. Sclerosing
foam was prepared by the same person (VC), with large ex-
perience in utilization of the Tessari method. One millilitre
of liquid sclerosing agent - sodium tetradecyl sulfate (STS),
produced by Laboratoires Innothéra (Arcueil, France) under
the brand name Trombovar®, was mixed with atmospheric air
using two syringes connected via three-way-stopcock with
7.0 cm extension tube and valve (CE0086; BD Connecta”, Lu-
er-Lok”, Becton Dickinson Infusion Therapy AB, Helsingborg,
Sweden) (Figure 1). The tap of connector was not rotated be-
tween experiments in order to not change the inner diameter
and thus not influence the results of repeated evaluations. At
the end of foam preparation the entire volume of foam was
pumped in one from two syringes and this one was cautiously
disconnected from the three-way-stopcock. At that moment
the plunger was slightly pulled back to prevent the sponta-
neous leakage of the foam. Immediately, syringe was placed
on a rough surface in a vertical position with plunger down
and “foam half-life” (FHL) was recorded in seconds using the
same digital chronometer for all experiments. The FHL was
defined as a time interval from the moment of stopping the
foam preparation till transformation of the foam into the sy-

Fig. 1 Prepararea spumei sclerozante dupa metoda Tessari.

Fig. 1 The sclerosing foam preparation according to Tessari method.



intervalul de timp din momentul finalizarii prepararii spumei
pana la transformarea acesteia in interiorul seringii in 0,5 ml
de lichid - adica, jumatate din volumul initial al solutiei agen-
tului sclerozant.

Pentru prepararea experimentald a spumei au fost selectati
urmatorii parametri tehnici variabili: (1) tipul seringii; (2)
volumul seringii; (3) temperatura agentului sclerozant; (4) ra-
portul dintre sclerozantul lichid si aer; (5) numarul pasajelor
spumei intre seringi. Corespunzator, au fost efectuate cinci se-
rii consecutive de experimente. In timpul fiecirei serii de ex-
perimente, TS a fost masurat de 3 ori. Parametrii prepararii
spumei, nesupusi evaluarii experimentale in fiecare serie de
experimente consecutive, au fost selectati in corespundere
cu recomanddrile ghidurilor curente: temperatura solutiei
sclerozante corespunzatoare celei a mediului, raportul lichid/
aer de 1:4, seringi cu volum de 5 ml, 20 de miscari Tnainte si
inapoi a fiecarui piston.

Prima serie de experimente
Trei tipuri diferite de seringi apirogene, non-toxice, de
unica folosinta, au fost utilizate consecutiv pentru prepararea
Spumei:
¢ seringa din 2 piese (CE0318; BD Discardit™ 1I, Becton
Dickinson S.A., Fraga, Spania), care este fara latex, clorura
de polivinil sau ulei de silicon; oleamida servind drept lu-
brifiant al pistonului. Acest tip de seringa a fost, ulterior,
notat ca ,B” - corespunzator numelui producatorului.
¢ seringd din 3 piese (CE0123; Shandong Aode Medical
Device Co., Ltd, China), caracterizata prin prezenta unei
tratari speciale cu silicon medical si cauciuc natural la ex-
tremitatea interna a pistonului. Acest tip de seringa a fost
codificat cu ,,S".
¢ seringd din 2 piese (CE0123; Jiangxi Hongda Medical
Equipment Group Ltd., Nanchang, China). Sigiliul acestei
seringi este confectionat din cauciuc sintetic (fara latex),
iar pistonul - din polipropilena. Uleiul de silicon este utili-
zat ca lubrifiant. Acest tip de seringa a fost codificat cu ,J".

A doua serie de experimente

Trei perechi de seringi non-toxice, apirogene, tri-compo-
nente, de unica folosinta (CE0123; Shandong Aode Medical
Device Co., Ltd, China), cu diverse volume - 20 ml, 10 ml si
5 ml, au fost utilizate pentru prepararea spumei.

A treia serie de experimente

Au fost preparate doua tipuri de spuma sclerozanta: uti-
lizand solutia de TSS pastrata la temperatura camerei si din
solutia de TSS, stocata in frigider la 10+1,5°C timp de o ora
fnainte de experiment.

A patra serie de experimente

Patru tipuri de spuma sclerozanta au fost preparate, uti-
lizand urmatoarele raporturi de solutie de TSS catre volum de
aer:11a2,11a3,1la4sillab.

A cincea serie de experimente
Au fost testate diferite numere de miscari ale pistonului
inainte/inapoi (care corespunde cu numadrul de pasaje ale

Prepararea experimentald a spumei sclerozante

ringe in liquid form in the volume of 0.5 mL - a half of initial
sclerosing agent volume.

The following variable technical parameters of the foam
preparation were selected for experimental testing: (1) the
type of syringe; (2) the syringe capacity; (3) the tempera-
ture of sclerosing agent; (4) sclerosing liquid-to-air ratio; (5)
number of foam passages between syringes. Five consecu-
tive series of experiments were performed accordingly. Dur-
ing each experimental series the time of FHL was measured
three times. Parameters of foam preparation, not supposed to
experimental evaluation in each consecutive experimental se-
ries, were selected according to the recommendations of cur-
rent guidelines: ambient temperature of sclerosing solution,
liquid-to-air ratio of 1:4, syringes with capacity of 5 mL, 20
forward and backward movements of each plunger.

First series of experiments
Three different types of non-pyrogenic, non-toxic dispos-
able syringes were used consecutively for foam preparation:

+ two-piece syringe (CE0318; BD Discardit” 11, Becton Dick-
inson S.A., Fraga, Spain) which is latex-free, polyvinyl
chloride-free and silicone oil-free, oleamide being used
as plunger lubricant. This syringe, hereinafter referred to
as “B” - from the name of manufacturer;

¢ three-parts syringe (CE0123; Shandong Aode Medical
Device Co., Ltd, China) characterized by presence of spe-
cial treatment by medical silicone and natural rubber at
the tip of plunger. This syringe type was coded as “S”;

¢ two-piece syringe (CE0123; Jiangxi Hongda Medical
Equipment Group Ltd., Nanchang, China). Sealing gasket
of this syringe is made from synthetic rubber (latex-free)
and plunger is made of polypropylene. Silicone oil is used
as a lubricant. This type of syringe was coded as “J".

Second series of experiments

Three pairs of non-toxic, non-pyrogenic, three-parts dis-
posable syringe (CE0123; Shandong Aode Medical Device Co.,
Ltd, China) with different capacity - 20, 10 and 5 mL were
used for foam preparation.

Third series of experiments

The two types of sclerosing foam were prepared: using the
STS solution stored at the room temperature and from STS so-
lution kept in refrigerator at 10+1.5°C during one hour before
experiment.

Forth series of experiments

Four types of sclerosing foam were prepared using the fol-
lowing ratios of STS solution to air volume: 1to 2,1 to 3, 1 to
4and 1to 5.

Fifth series of experiments

The different number of forward and backward move-
ments of the plungers (which corresponds to the number of
passages of foam from one syringe to another) was tested for
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spumei dintr-o seringa in alta): 10, 20 si 30 de miscari, efectu-
ate cu frecventa de 1 miscare per secunda.

Analiza statisticd a datelor

Valorile inregistrate ale TIS sunt prezentate ca medii, ur-
mate de eroarea standard a mediei. Mediile au fost comparate,
utilizand testul parametric t-Student bicaudal. Diferentele cu
un p<0,05 au fost considerate statistic semnificative. Coefi-
cientul de corelatie Spearman (r) a fost utilizat pentru testar-
ea asocierii dintre cateva variabile de rang (raportul solutiei
sclerozante cdtre aer, numadrul miscarilor pistonului de tip
inainte/inapoi) si o variabild de masuri (TIS). Valoarea coefi-
cientului de corelatie rho sub +0,3 a fost interpretata ca slaba,
peste +0,5 - moderat3, iar rho peste +0,7 - corelatie puternica
intre variabile.

Analiza statistica a fost efectuata utilizand Quick Calcs a
programului GraphPad Software® (GraphPad Software, Inc.;
La Jolla, CA, USA) si StatsDirect Statistical Software, versiunea
2.8.0 (StatsDirect Ltd; Altrincham, Marea Britanie).

Etica

Aprobarea din partea Comitetului de Etica a Universitatii
de Stat de Medicina si Farmacie ,Nicolae Testemitanu”,
Chisindu, Republica Moldova, nu a fost necesara pentru acest
tip de studiu.

Rezultate

Prima serie de experimente

Analizand TIS a spumei create cu utilizarea seringilor de
tip B in comparatie cu media valorii TiS, inregistrate in urma
utilizarii seringilor de tip S, s-a determinat o diferenta statis-
tic semnificativa: 141,0+18,3 vs 69,0+9,1 secunde (p=0,004).
Astfel, utilizarea seringilor fara silicon si fara cauciuc in
componenta structurald, a rezultat cu formarea unei spume
mai stabile. Rezultate similare au fost observate, comparand
stabilitatea spumei create cu ajutorul seringilor de tip S vs
seringilor de tip J. Deoarece TIS a spumei preparate cu seringi
de tip ] a constituit 228,0+68,0 secunde, a fost determinata o
diferenta semnificativa intre valorile comparate (p=0,005).
Reamintim, seringile comparate s-au deosebit prin continutul
diferit al siliconului si prezenta sau absenta cauciucului natural
la varful pistonului. Comparand stabilitatea spumei obtinute,
utilizand seringile de tip B, cu cea dupa folosirea seringilor de
tip J, ambele fiind fara latex, nu au fost determinate diferente
statistic semnificative. Cu scopul de a evalua impactul izolat al
compozitiei varfului pistonului asupra TS, prepararea spumei
a fost realizatad, utilizand seringa combinata: plasarea pistonu-
lui fara cauciuc din seringa de tip ] in cilindrul seringii de tip S,
care contine silicon medical. Spre regret, s-a depistat o usoara
scurgere de continut in timpul credrii spumei, din cauza
etansietdtii imperfecte a seringii asamblate, ce a rezultat in cel
mai scurt TIS - 55,5+16,5 secunde. Intr-un mod similar, cind
pistonul cu varf de cauciuc din seringa de tip S a fost plasat in
cilindrul seringii de tip ], stabilitatea spumei nu a crescut, TiS
constituind 53,0+5,0 secunde. Mai mult decat atat, prepararea
spumei a devenit foarte dificila, din cauza frictiei crescute in-
tre piston si cilindru.
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foam preparation: 10, 20 and 30 movements, performed with
frequency of 1 movement per second.

Statistical analysis of data

The registered values of FHL are presented as means, fol-
lowed by standard error of mean. The means were compared
using parametric paired two-tiled t-test. Differences with a
p<0.05 were considered statistically significant. Spearman
rank correlation coefficient (r) was used to test the associa-
tion between several ranked variables (sclerosing solution
to air ratio, number of forward and backward movements of
the plungers) and one measurement variable (FHL). The cor-
relation coefficient rho values over +0.3 were interpreted as
weak, rho values over +0.5 - as moderate and rho values over
+0.7 - as strong linear relationship between variables. Statis-
tical analysis was performed using the Quick Calcs provided
by GraphPad Software® (GraphPad Software, Inc.; La Jolla, CA,
USA) and StatsDirect Statistical Software, version 2.8.0 (Stats-
Direct Ltd; Altrincham, UK).

Ethics

The approval of the Ethics Committee of Nicolae Testemi-
tanu State University of Medicine and Pharmacy, Chisinau, Re-
public of Moldova was not required for this type of study.

Results

First series of experiments

Analysing the FHL of the foam created using syringes of
type “B” in comparison with the mean FHL value recorded
when “S” syringes have been used a significant difference was
determined: 141.0+18.3 vs 6949.1 seconds (p=0.004). There-
fore, using silicone-free syringes without rubber in the struc-
ture of plunger resulted in significantly more stable foam. Sim-
ilar results were observed comparing the stability of foam cre-
ated with syringes type “S” vs syringes type “J”. Since the FHL
of the foam prepared with syringes “]” constituted 228.0+68.0
seconds, a significant difference was found between compared
values (p=0.005). Again, compared syringes were differenti-
ated by various content of silicone and the presence or not of
the natural rubber at the tip of the plunger. Comparing the sta-
bility of the foam obtained using type “B” syringes with those
referred as “]”, both kinds being latex-free, statistically signifi-
cant differences in FHL were not found. With purpose to eval-
uate the isolated impact of plunger tip composition on FHL,
the foam preparation was done using the combined syringe:
placing the rubber-free plunger from the syringe type “J” into
the barrel of syringe type “S”, which contains medical silicone.
Unfortunately, slight leakage of content was observed during
the creation of foam due to an imperfect tightness of assem-
bled syringe that resulted in shortest FHL of 55.5£16.5 sec-
onds. In a similar manner, when rubber-tipped plunger from
the syringe type “S” was placed inside of the barrel belonging
to syringe type “]” stability of the foam was not enhanced, FHL
being of 53.0+£5.0 seconds. Moreover, preparation of foam was
very difficult, because of an increased friction force between
the plunger and barrel.



A doua serie de experimente

Precum si s-a presupus, rezultatele TIS, inregistrate in tim-
pul degradarii spumei create cu seringi de divers volum, difera
substantial. S-a determinat, ca stabilitatea spumei variaza di-
rect proportional cu volumul seringii (diametrul cilindrului).
TIS a spumei preparate cu seringi de volum de 10 ml a fost
93,2+4,0 secunde, comparativ cu TS de 84,3+1,8 secunde -
inregistrat la utilizarea seringilor de 5 ml (p=0,053). Desi
rezultatul este considerat la limita semnificatiei statistice,
diferenta devine mai evidenta in timpul compararii valorilor
inregistrate la utilizarea seringilor cu volum de 20 ml vs cele
de 10 ml: 132,0+10,4 secunde vs 93,2+4,0 secunde, respectiv
(p=0,013).

A treia serie de experimente

S-a observat ca in timpul utilizarii solutiei sclerozante
reci, stabilitatea spumei usor crestea. Astfel, valoarea TiS de
83,2+4,6 secunde a fost inregistratd, utilizand solutia stocata
la temperatura camerei, comparativ cu TiS de 101,8+10,4
secunde, obtinut dupa prepararea spumei din agent sclero-
zant refrigerat (p=0,2). Desi diferenta dintre valori nu poate
fi interpretatd ca semnificativd, bazdndu-ne pe tendinta
observata, experimentul a fost repetat, similar, cu inregistra-
rea timpului necesar pentru degradarea completa a bulelor
de spums, in loc de TIS. Astfel, timpul degradirii complete
a spumei a constituit 299,0+16,3 secunde pentru solutia
sclerozantd, pastrata la temperatura mediului ambiant vs
397,7+12,5 secunde - in cazul racirii agentului sclerozant
(p=0,003).

A patra serie de experimente

Rezultatele, ce reflecta stabilitatea spumei corespunzator
raportului solutiei de sclerozant catre volumul utilizat de
aer, sunt mentionate in Tabelul 1. Desi, o diferenta statistic
semnificativd intre valorile TIS a fost depistatd doar com-
parand raporturile 1:2 vs 1:3, se observa cd madrirea proportiei
aerului in amestec este asociata cu prolongarea stabilitatii
spumei. Aceasta tendinta poate fi demonstratd mai evident
prin determinarea coeficientului de corelatie Spearman (Fi-
gura 2). Coeficientul Spearman rho a constituit 0,77, gene-
rand valoarea p bicaudala de 0,0004 (asociatia intre variabile
fiind considerata statistic semnificativa). Aceasta semnifica o
corelatie pozitiva puternica intre variabile, care releva ca ra-
portul mai mare al sclerozantului lichid catre aer creste valo-
area TIS.

Tabelul 1. Timpul injumititirii spumei (T1S) in functie de raportul
agent sclerozant lichid catre aer.

Raportul sclerozant lichid / aer  TiS, secunde valoarea p*
1mlTSS /2 ml 32,0+5,3 -
1mlTSS /3 ml 74,0+8,4 0,0058"
1mlTSS /4 ml 83,3+4,6 >0,05"
1mlTSS /5ml 93,5+11,1 >0,05*

Nota: " - tetradecil sulfatul de sodiu. - comparativ cu valoarea precedenta.
Testul statistic: * - testul t pereche bicaudal.
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Second series of experiments

As it was assumed the results of FHL registered during
the degradation of the foam created with syringes of various
capacities differ substantially. It was observed, that the foam
stability varied directly proportional to the capacity of syringe
(diameter of the barrel). The FHL of the foam prepared with
the syringes which possess a capacity of 10 mL was 93.2+4.0
seconds comparing with FHL of 84.3+1.8 seconds registered
when syringes with the volume of 5 mL was used (p=0.053).
Although the result is considered to be at the limit of statistical
significance, the difference becomes more evident during the
comparison of the values registered with use of the syringes
with a capacity of 20 mL versus those of 10 mL: 132.0+10.4
seconds vs 93.2+4.0 seconds, respectively (p=0.013).

Third series of experiments

It was observed that use of cold sclerosing solution slightly
increase the foam stability. Thus, the FHL value of 83.2+4.6
seconds was registered using solution of ambient tempera-
ture comparing to FHL of 101.8+10.4 seconds obtained after
preparation of foam from previously refrigerated sclerosing
agent (p=0.2). Although the difference between values cannot
be interpreted as significant, basing on observed tendency the
experiment was repeated in the similar way with registration
of time required for complete degradation of the foam bubbles
instead of FHL. Thus, the full time of foam degeneration was
299.0+16.3 seconds for ambient temperature of sclerosing so-
lution vs 397.7+12.5 seconds in case of previously refrigerated
sclerosing agent (p=0.003).

Forth series of experiments

The results reflecting the stability of the foam according
to the sclerosing solution/air ratio are shown in Table 1. Al-
though a statistically significant difference in value of FHL was
found only comparing 1:2 with 1:3 ratios, it can be observed
that the increase of proportion of air in mixture is associated
with prolongation of the foam stability. This tendency can be
demonstrated more apparent by determination of Spearman’s
correlation coefficient (Figure 2). The Spearman’s rho coeffi-
cientaccounted 0.77, generating a two-tailed p value of 0.0004
(association between variables being considered statistically
significant). This signifies a strong positive correlation be-
tween variables, which means that higher sclerosing liquid-
to-air ratio increases the value of FHL.

Table 1. The foam half-life (FHL) time depending on sclerosing
liquid-to-air ratio.

Sclerosing liquid-to-air ratio FHL, seconds p-value*
1 mL STS" /2 ml 32.0%5.3 -

1 mL STS" /3 ml 74.0+8.4 0.0058f
1 mL STS" / 4 ml 83.3+4.6 >0.05"
1 mL STS" /5 ml 93.5+11.1 >0.05"

Note: "~ sodium tetradecyl sulphate. - comparing to value from above. Sta-
tistical tests: *- paired two-tiled t-test.
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Fig. 2 Modificdrile timpului de Injumatatire a spumei (FHL)
in functie de variatiile raportului sclerozant lichid/aer
in timpul prepararii spumei.
Fig. 2 Changes in FHL values against changes in the sclerosing
liquid-to-air ratio during foam preparation.

A cincea serie de experimente

Datele, obtinute in experiment, sunt prezentate in Tabe-
lul 2. S-a determinat cd, sporind numarul miscarilor pistonu-
lui inainte/inapoi, se poate obtine cresterea TIS. Figura 3
demonstreazi corelatia liniard pozitivd intre TS si numarul
pasajelor spumei dintr-o seringd in cealalta. Coeficientul
Spearman a constituit 0,86, indicand o corelatie pozitiva
puternica intre variabile (p=0,0006).

Tabelul 2. Timpul injumatitirii spumei (TIS) in functie de numarul
miscarilor pistonului seringii.

Numadrul total de miscari ale

pistonului in fiecare seringa TS, secunde valoarea p*
10 (5 Inainte + 5 Tnapoi) 65,2+4,8 -

20 (10 inainte + 10 fnapoi) 116,2+9,9 0,0037f

30 (15 inainte + 15 fnapoi) 123,746,6 >0,05%

Notd: ' - comparativ cu valoarea precedenta. Teste statistice: * - testul t pere-
che bicaudal.

Discutii

Exista cateva studii experimentale publicate, dedicate
problemei stabilitatii spumei sclerozante, in cadrul carora au-
torii cerceteaza diverse modificari ale tehnicii prepararii spu-
mei. Din pacate, rezultatele raportate sunt neuniforme, uneori
controversate.

Cu intentia de a spori stabilitatea spumei preparate din
0,5% TSS, unii autori au inlocuit conectorul cu doua cai pentru
seringi cu un filtru de distributie de 5-pm (B. Braun Medical,
FH5000). Datorita filtrului respectiv, TIS a crescut, conform
studiului dat, de la 59 la 106 secunde. Prezinta interes fap-
tul, cd aceeasi autori concluzioneaza precum cd, pentru pre-
pararea spumei ar trebui sa fie utilizate seringi cu capacitate
mica (preferential, 3,0 ml), deoarece cantitatea mai mare de
silicon in cilindrul seringii poate afecta stabilitatea spumei
[3]- Rezultatele primelor noastre serii de experimente sustin
aceste concluzii. Din contra, in seria a doua, noi am demon-
strat clar, ca o spuma stabila poate fi obtinuta prin utilizarea
seringilor de 10 ml si, chiar de 20 ml. Am putea presupune

Fig. 3 Modificirile timpului de injumatitire a spumei (TiS)
in functie de numarul miscarilor pistonului.

Fig. 3 Changes in FHL values against the number of plunger
movements.

Fifth series of experiments

Data acquired in the experiment are presented in the Table
2. It was identified that with increasing number of forward
and backward movements of the plungers in the syringes the
FHL increases. Figure 3 demonstrates the positive linear cor-
relation of FHL with the number of passages of foam from one
syringe to another. The Spearman’s rho coefficient account-
ed 0.86, indicating strong positive correlation of variables
(p=0.0006).

Table 2. The foam half-life (FHL) time depending on the number of
plunger movements.

Total number of plunger movements

in each syringe FHL, seconds p-value*
10 (5 forward + 5 backward) 65.2+4.8 -

20 (10 forward + 10 backward) 116.2+9.9 0.0037%
30 (15 forward + 15 backward) 123.7£6.6 >0.05F

Note: T - comparing to value from above. Statistical tests: *- paired two-tiled
t-test.

Discussion

There are several published experimental studies dedi-
cated to the issue of sclerosing foam stability where authors
had tested the various modifications in the foam preparation
technique, reporting non-uniform and sometime even contro-
versial results.

Trying to increase the stability of foam prepared from
0.5% STS some authors replaced the two-way connector for
syringes with a 5-pm filter hub (B. Braun Medical, FH5000).
Measured half-time of foam degradation increased in this
study from 59 to 106 seconds due to filter use. It is interest-
ing to note what the same authors concluded that the small
capacity syringes (preferably of 3.0 mL) should be used for
foam preparation, because the larger amount of silicon inside
of syringes barrel can negatively influence the foam stability
[3]- Results of our first series of experiments comply well with
this finding. Contrarily, in the second series we clearly dem-
onstrated that stable foam can be obtained using 10.0 mL and



cd, datorita diametrului mai mare al seringii ce poseda un
volum mai mare, fenomenul turbulentei, generat in timpul
pompadrii amestecului compus din aer si solutie sclerozanta
intre doua seringi, printr-un conector ingust cu trei cai, devine
mai pronuntat si, In consecinta, creste stabilitatea spumei.
Acest fapt are importantd practicd, deoarece ablatia chimica
a venei safene mari poate necesita o cantitate mare de spuma
sclerozanta, care trebuie administrata cat mai rapid posibil
dupa preparare. Orice pauza, necesara pentru prepararea si
injectarea repetata a volumelor mici de spuma, complica pro-
cedura si poate conditiona un rezultat clinic suboptimal.

Spre deosebire de studiul nostru, Van Deurzen si coaut.
(2011), au raportat absenta modificarilor in stabilitatea spu-
mei, preparate dupa metoda Tessari, la utilizarea seringilor
de diferite volume, variind raportul intre lichid si aer, pre-
cum si numarul ciclurilor de pompare [4]. Presupunem ca,
discrepanta dintre rezultatele studiilor poate fi explicata prin
metodologia diferita a experimentelor. Van Deurzen a utilizat
doar seringi cu volum relativ mic, de 3 ml si 5 ml, iar cateva
tehnici de preparare (raportul lichid:aer de 1:2 si 1:5, si 20 de
miscadri ale pistonului) nu au fost testate. Mai mult decat atat,
autorii au studiat stabilitatea spumei preparate din polidoca-
nol si nu TSS. in acelasi timp, intr-un alt studiu, a fost demon-
strat ca polidocanolul, in special, in concentratia de 0,5% si
1%, este mult mai stabil decat TSS [5].

Prepararea spumei este posibila prin amestecul solutiei
sclerozante nu doar cu aer atmosferic, dar si cu oxigen sau
CO.,. in anul 2011, Peterson si Goldman, au studiat diferentele
in stabilitatea spumei, In functie de utilizarea variatelor gaze:
aer atmosferic, CO, sau O, pentru mixare cu agentul sclero-
zant. Cea mai stabilda spuma (pana la 90,7 secunde) a fost
obtinuta prin utilizarea aerului atmosferic. Rezultatele acestui
studiu sustin practica curenta standard, deoarece majoritatea
specialistilor in scleroterapie utilizeaza aerul din sala pentru
prepararea spumei. Desi, anterior, se presupunea ca dimen-
siunile mai mici ale bulelor de spuma, preparate cu CO,, pot
reduce numarul complicatiilor neurologice, studiile recente
explica patogeneza efectelor adverse nu prin teoria embolica,
ci prin activarea eliberarii de endotelina, din cauza iritarii en-
doteliului venei tratate [7]. Aditional, prepararea spumei cu
CO, este tehnic mai dificild, necesitand aparataj special pentru
umplerea seringii cu gaz.

Cei mai utilizati agenti sclerozanti sunt polidocanolul
si TSS, ambii fiind atribuiti grupului chimic de agenti activi
de suprafata (surfactanti), iar proprietatile fizice si chimice
ale acestora pot fi influentate de temperaturi. Incilzirea
surfactantilor poate rezulta in diminuarea tensiunii de
suprafata si destabilizarea interfetei gaz-lichid a bulelor [8].
A fost demonstrat de catre Valenzuela si coaut. (2013) c3,
cresterea progresivd a temperaturii reduce ,viata” spumei
create din polidocanol si TSS. Cea mai stabild spuma a fost
preparata din agentul lichid cu temperatura de 10°C [9].
Noi, de asemenea, am observat diferenta intre valorile TS,
inregistrate la utilizarea agentului sclerozant racit vs cele de
la temperatura camerei. Totusi, In studiul nostru, o diferenta
semnificativa a fost inregistrata doar la masurarea timpului
complet de degradare a spumei. Probabil, aceasta diferenta ar

Prepararea experimentald a spumei sclerozante

even 20.0 mL syringes. We can hypothesize that due to a larg-
er diameter of the syringe with higher capacity the phenom-
enon of turbulence generated during the pumping of air and
sclerosing solution mixture between two syringes through
narrow three-way-stopcock become more pronounced that
results in increased foam stability. This finding has the practi-
cal importance because the chemical ablation of great saphe-
nous vein can require large amount of sclerosing foam which
should be administrated as soon as possible after preparation.
Any pause, required for preparation and injection of repeated
small volumes of foam, makes procedure more complicated
and can lead to suboptimal clinical result.

In contrast with our study, Van Deurzen et al. (2011), re-
ported no modifications in sclerosing foam stability prepared
by Tessari method, using the syringes of various capacities,
changing the liquid-to-air ratio, and the number of pump
cycles [4]. We suppose, that discrepancy between results of
studies can be explained by different methodology of experi-
ment. Only the syringes with relative small capacity of 3 and 5
mL were used by Van Deurzen, and several technical variants
of preparation (1:2, 1:5 liquid-to-air ratio and 20 movements
of plunger) were not tested. Moreover, the authors studied
the stability of foam prepared from Polidocanol and not STS.
It was demonstrated in another study that Polidocanol, espe-
cially in concentrations of 0.5% and 1% is more stable com-
paring to STS [5].

Preparation of foam is possible by mixing of sclerosing so-
lution not only with atmospheric air, but also with oxygen or
CO,. In 2011, Peterson and Goldman studied the differences
in the foam stability depending from the use of various gases:
atmospheric air, CO, and O, for mixing with sclerosing agent.
The most stable foam (up to 90.7 seconds) was obtained when
atmospheric air was used for preparation [6]. The results of
this study support the standard current practice, because
the majority of specialists in sclerotherapy use the room air
for foam preparation. Although it was supposed early, that
smaller size of bubbles of foam prepared with CO, may reduce
the number of neurological complications, the recent studies
explain the pathogenesis of adverse events not by embolic
theory but by activation of endothelin release due to irritation
of endothelium of the treated vein [7]. Moreover, foam prepa-
ration with CO, is technically more difficult, requiring special
devise for filing the syringe with gas.

The most widely used sclerosing agents: Polidocanol and
STS, both refer to the chemical group of surface active agents
(surfactants) and their physical and chemical properties can
be influenced by the temperature. Warming of surfactants can
result in the significant decrease in the surface tension and
destabilization of gas-liquid interface of the bubbles [8]. It
was demonstrated by Valenzuela et al. (2013) that increased
temperature progressively reduces the half-life of the Polido-
canol and STS foams. The most stable foam was prepared from
the liquid agent with a temperature of 10°C [9]. We also ob-
served the difference of FHL between the samples prepared
from cooled sclerosing agent vs agent stored at ambient tem-
perature. However, in our study the significant difference was
registered only when full time of foam degeneration was mea-
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putea fi explicata prin faptul ca TSS este un surfactant anionic,
care formeaza un bistrat electrostatic in lamela Ingustd, ce
separa bulele, pe cand surfactantii non-anionici (polidocanol)
stabilizeaza peliculele lichide prin forte sterice [10]. Se poate
presupune, de asemenea, ca influenta racirii solutiei sclero-
zante asupra stabilitatii spumei creste in timpul degradarii
spumei.

Pana in prezent, cel mai amplu studiu al stabilitatii spumei
a fost efectuat de catre Wollmann J. in 2010 [11]. Autorul a
efectuat o multime de experimente, testand raportul dintre
agentul sclerozant si gaz de la 1:1 catre 1:9, seringi de variate
volume: 2,0 ml, 5,0 ml, 10,0 ml, 20,0 ml, agenti sclerozanti cu
concentratia de la 0,25% pana la 3%, aerul din mediu vs Co,
sau amestecul acestor gaze, metoda Tessari clasica vs sistemul
de seringi duble, pozitia complet deschisa vs semi-deschisa a
robinetului cu trei cai si diverse viteze ale miscarii pistonu-
lui. Rezultatele studiului sunt dificil de interpretat datorita
numadrului imens de combinatii inter-parametrice. De exem-
plu, spuma preparata prin metoda Tessari din 1% polidoca-
nol cu raportul lichid catre aer de 1:4 a demonstrat aproape
aceeasi stabilitate ca si spuma creata prin sistemul seringilor
duble din 3% polidocanol, cu un raport lichid catre aer de 1:1.
in general, autorul a concluzionat, ca cea mai lunga semiviata
a spumei poate fi obtinutd, utilizand sistemul seringilor duble
si concentratii Tnalte de agent sclerozant. Concomitent, a fost
mentionat cd, pentru evaluarea stabilitatii spumei, estimarea
doar a TiS poate fi insuficients, deoarece degradarea spumei
reprezinta nu doar separarea acesteia in fazele initiale (lichid
si gaz), dar si aparitia debutului drenarii si a bulelor largi in
spumd. Ludnd in consideratie acest parametru, Wollmann J.
a depistat ca spuma preparatd cu sistemul seringelor duble,
cu raportul 1:4 sau 1:5 intre lichid si aer, a prezentat cea mai
inalta stabilitate.

in studiul actual, noi, de asemenea, am observat impactul
pozitiv al raportului crescut de lichid catre aer si al numarului
pasajelor spumei intre seringi asupra stabilitatii ei. Prezinta
importanta practica diferenta statistic semnificativa intre val-
orile TIS doar la compararea raporturilor 1:2 cu 1:3. Modifi-
carea raportului standard lichid catre aer de la 1:4 la 1:3, va
rezulta intr-o concentratie mai mare a agentului sclerozant in
spumg, fara pierderi majore in stabilitatea acesteia.

Cateva limitari ale studiului nostru necesita a fi mentionate.
Toate seriile experimentale au fost efectuate, utilizand TSS,
astfel ca aceste rezultate nu pot fi direct extrapolate catre
cazurile, cand spumele au fost preparate din polidocanol. De
asemenea, noi nu am avut posibilitatea tehnica de a masura
alti parametri, care ar reflecta stabilitatea spumei, precum
numarul bulelor si diametrul acestora, rata indspririi spumei,
timpul drenajului lichidian si tensiunea de suprafata. Stu-
dii suplimentare necesita a fi efectuate pentru determinarea
tehnicii optime de preparare a spumei sclerozante.

Concluzii

Rezultatele studiului nostru experimental au demonstrat
ca stabilitatea spumei sclerozante poate fi crescuta prin modi-
ficarea metodei originale Tessari de preparare a acesteia.
Degradarea spumei este accelerata de contactul agentului
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sured. This difference can probably be explained by the fact
that STS is an anionic surfactant which forms an electrostatic
double-layer in the thin liquid lamella separating the foam
bubbles, whereas non-ionic surfactants (Polidocanol) stabi-
lize the liquid films by steric forces [10]. It can be supposed
also that influence of cooling of sclerosing solution upon foam
stability increases during the process of foam degradation.

Up to date the most comprehensive study of foam stabil-
ity was performed by Wollmann J. in 2010 [11]. Author per-
formed a large set of experiments, testing the ratio between
sclerosing agent and gas from 1:1 till 1:9; the syringes with ca-
pacities of 2.0, 5.0, 10.0, 20.0 ml; sclerosing agent with concen-
trations from 0.25% up to 3%; room air vs CO, as a gas for mix-
ing; classic Tessari method of preparation vs double syringe
system; completely open vs half-open position of 3-way stop-
cock and different speed of plungers movements. The study
results are difficult to interpret due to a huge number of inter-
parameter combinations. For example, the foam prepared by
Tessari method from 1% Polidocanol with liquid-to-air ratio
1:4 demonstrated nearly the same stability as the foam pre-
pared by double syringe system method from 3% Polidocanol
with liquid-to-air ratio 1:1. Generally, author concluded that
the longest foam half-life time can be obtained using the dou-
ble syringe system and high concentration of sclerosing agent.
At the same time, it was noted that for the evaluation of the
stability of foam, assessment of its FHL only may be not suf-
ficient since foam destruction is not only its separation into its
initial phases (liquid and gas) but also becomes apparent with
regards to the time of onset of drainage and the occurrence of
visible large bubbles within the foam. Using this parameter,
Wollmann found that foams prepared with the double syringe
system technique at liquid-to-air ratio of 1:4 or 1:5 showed
highest stability.

In the present study we also observed the positive impact
of increased liquid-to-air ratio and number of foam passages
between the syringes upon stability of foam. It is of practical
importance to note, that statistically significant difference in
value of FHL was found only comparing 1:2 with 1:3 ratios.
Modification of the standard liquid-to-air ratio from 1:4 to 1:3
will result in higher concentration of sclerosing agent in the
foam without major decrease in foam stability.

Several limitations of our study should be mentioned. All
experimental series was performed using STS, and their re-
sults can not be directly extrapolated to the foams prepared
from Polidocanol. We also have not technical possibility for
measurement of other parameters which reflects the stabil-
ity of foam - bubble count and bubble diameters, rate of foam
coarsening, time of liquid drainage and surface tension. Fur-
ther studies should be performed to find the optimal tech-
nique of sclerosing foam preparation.

Conclusions

The results of our experimental study demonstrated that
stability of sclerosing foam can be increased by modification
of original Tessari method of foam preparation. Degradation
of the foam is accelerated by the contact of sclerosing agent
with silicon and natural rubber present inside the syringes.



sclerozant cu siliconul sau cauciucul natural, prezent in in-
teriorul seringii. In cazurile necesitatii unei cantitati mari de
spuma pentru sesiunea de tratament, este rational de a utiliza
seringi de volum mare (10-20 ml) pentru prepararea spumei.
Desi racirea agentului sclerozant Tnaintea prepararii spumei
nu a fost asociata cu prolongarea semnificativa a semi-vietii
spumei, noi presupunem ca efectul rdcirii creste progresiv in
timpul degradarii spumei. Reducerea raportului agent sclero-
zant in forma lichida catre aer sub 1:3, precum si diminuarea
numarului miscarilor fiecarui piston sub 20, pot compromite
stabilitatea spumei si necesita a fi evitate.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Formarea si evolutia osului la instalarea implantelor dentare
cu elevarea transcrestala a planseului sinusului maxilar (SM),
fara decolarea lambourilor, fara condensarea osului si fara gre-
farea sinusului maxilar, deocamdatd, nu sunt cunoscute.

Ipoteza de cercetare

Ipoteza presupune ca in spatiul dintre osul rezidual suban-
tral si membrana sinusului maxilar, elevata prin acces crestal,
prin procedee miniinvazive, fara utilizarea materialelor osteo-
plaste, e posibila formarea noului os periimlantar, care asigura
succesul tratamentului implanto-protetic.

Noutatea adusa literaturii stiintifice din domeniu

in premierd, in implantologia orald, au fost descrise date
concludente despre formarea osului periimplantar intrasi-
nusal la elevarea planseului SM prin procedee miniinvazive si
fara utilizarea materialelor osteoplaste. Au fost evaluate suc-
cesul tratamentului implanto-protetic si starea osului periim-
plantar intrasinusal pe o perioada de 23 ani.

Rezumat

Introducere. Pentru instalarea implantelor dentare in sec-
toarele posterioare atrofiate ale maxilei prin acces lateral, si-
nusul maxilar (SM) este grefat cu diverse materiale. Interven-
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What is not known yet, about the topic

Formation and bone evolution after flapless transcrestal
maxillary sinus (MS) floor elevation without bone condensa-
tion and grafting are still unknown.

Research hypothesis

The hypothesis presumes that in the space between the
residual subantral bone and maxillary sinus membrane, ele-
vated through crestal access by minimally invasive methods
without grafting materials, new peri-implant bone can form
which provides the successful implant-prosthetic treatment.

Article’s added novelty on this scientific topic

The data about intrasinusal peri-implant bone formation
after minimal invasive sinus floor elevation without grafting
materials were described for the first time in oral implanto-
logy. The success of implant-prosthetic treatment and intrasi-
nusal peri-implant bone status have been evaluated for more
than 3 years.

Abstract

Introduction. The maxillary sinus is grafted with differ-
ent materials for implant placement in posterior atrophied
areas of maxilla. The procedures are traumatic, expensive



tiile sunt traumatice, genereaza discomfort postoperatoriu,
sporesc costul tratamentului. De cdtre noi, a fost elaborata si
aplicata 1n practicd o metoda miniinvaziva de instalare a im-
plantelor prin abord crestal [1]. Scopul principal a fost evalu-
area la distanta (=3 ani) a osului periimplantar si a succesului
tratamentului la instalarea implantelor prin metoda elaborata.

Material si metode. Pe parcursul anilor 2008-2012, la 122
de pacienti, conform metodei elaborate, au fost instalate 214
implante. Ele au fost selectate in functie de dimensiunile ORS,
determinate prin intermediul ortopantomografiei (OPG). Post-
operatoriu, a fost apreciat sindromul algic, gradul de raspandi-
re a edemului. Radiografic - determinat gradul de penetrare a
implantului in sinus, indltimea opacitatii intrasinusale, prezen-
ta si pozitia fragmentelor de os. La a doua etapa chirurgicala si
anual - repetata radiografia. Dupa instalarea conformatoarelor
gingivale, stabilitatea implantelor era determinata cu aparatul
,Periotest-Siemens”. Densitatea osului periimplantar a fost com-
parata vizual cu cea a osului nativ adiacent. Osteointegrarea si
succesul implantelor au fost apreciate conform indicilor accep-
tati in implantologia orala [2, 3]. Analiza statistica a fost efectu-
ata 1n baza valorilor medii, deviatiei si erorii standard, testului
pereche t-Student, corelatiei Pearson.

Rezultate. Morbiditatea postoperatorie a fost neinsem-
nata, edemul se manifesta numai la gingie, la creasta apofizei
alveolare. Miniplagile s-au vindecat per secundam intentionem.
In perioada vindecirii, au esuat 4 implante (1,87%); celelalte
210 (98,13%) - la finele perioadei de vindecare au fost apreci-
ate drept osteointegrate. Pe parcursul urmatorilor ani, in jurul
segmentului implantelor, situat in sinusul maxilar, osul nou-
format constituia un tot unic cu cel rezidual.

Concluzii. Metoda elaborata de instalare a implantelor cu
elevatia transcrestala a planseului sinusului maxilar este mi-
niinvaziva si usor suportata de catre pacienti. Osul nou-format
fara utilizarea materialelor de augmentare se contopeste cu
cel rezidual, contribuind la obtinerea succesului de lunga du-
ratd in reabilitarea implanto-protetica a persoanelor edenta-
te. Pentru dezvaluirea unor laturi in modelarea/remodelarea
osului intrasinusal periimplantar, sunt necesare studii supli-
mentare, inclusiv, experimentale.

Cuvinte cheie: sinus lift crestal miniinvaziv, implante den-
tare, osul rezidual subantral, instalarea implantelor fara lam-
bou, augmentarea sinusului maxilar, regenerarea osului, osul
intrasinusal periimplantar.

Introducere

in implantologia orald, calitatea si cantitatea osului sunt
factorii principali In obtinerea succesului clinic de lunga dura-
ta [4, 5]. Inserarea implantelor dentare, conform protocolului
conventional, adeseori este limitata de formatiunile anatomi-
ce si de particularitatile structurale ale osului maxilarelor. Sec-
toarele posterioare ale maxilei, de regula, sunt constituite din
os cu densitate joasa - tip III si IV dupa clasificarea Lekholm
si Zarb (1985) [6], iar cantitatea lui este In dependenta atat de
particularitatile individuale ale pacientilor, cat si de gradul de
resorbtie a crestei alveolare si de expansiune (pneumatizare)
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and generate postoperative discomfort. A new mini-invasive
method of transcrestal implant placement has been elaborat-
ed and implemented into practice [1]. The aim was to evaluate
in time (23 years) the peri-implant bone status and treatment
success of implants placed through the proposed method.

Material and methods. Two hundred and fourteen im-
plants had been placed during 2008-2012 in 122 patients.
The implants had been selected according to the dimensions
of RBH determined on panoramic x-ray (OPG). The pain and
edema degrees have been measured after surgery. The im-
plant penetration degree into the maxillary sinus, the intra-
sinusal opacity height, presence and position of bone frag-
ments were determined postoperatively via X-ray. The OPG
was repeated at the second stage surgery and annually there-
after. The implants’ stability was determined via “Periotest-
Siemens” device. The peri-implant bone density was visually
compared with the adjacent native one. The implants’ bone
integration and success were appreciated according to indi-
ces accepted in oral implantology [2, 3]. Statistical analysis
was based on mean, standard error and deviation values, Stu-
dent paired t test and Pearson correlation analysis.

Results. The postoperative morbidity was insignificant,
the edema was seen only at gingiva of alveolar crest. The
mini-wounds healed by secondary intention. Four implants
were lost during healing period (1.87%) other 210 (98.13%)
- at the end of healing period were found to be bone inte-
grated. The intrasinusal newly formed bone was a whole with
the residual one during the following years.

Conclusions. The elaborated method of transcrestal im-
plant placement is minimal invasive and easily supported by
patients. The newly formed bone without grafting material
merges with the residual one, contributing to long-standing
success in implant-prosthetic rehabilitation of patients. There
are required further studies including experimental ones
in order to reveal some aspects of intrasinusal peri-implant
bone modeling/remodeling.

Key words: minimally invasive transcrestal sinus lift, den-
tal implants, residual subantral bone, flapless implant place-
ment, minimally invasive surgery, maxillary sinus augmenta-
tion, bone regeneration, peri-implant intrasinusal bone.

Introduction

Bone quantity and quality in oral implantology are main
factors for obtaining long-term clinical success [4, 5]. Dental
implants installation by conventional protocol is usually limi-
ted by anatomical formations and structural peculiarities of
the alveolar bone. Bone density in posterior maxilla usually
is type Il and 1V (Lekholm and Zarb classification 1985) [6].
Bone quantity depends on individual patient peculiarities;
alveolar crest bone resorption and expansion (pneumatiza-
tion) of the maxillary sinus (MS), which especially occur in
“old” edentulous spaces [7, 8]. In those cases, specialists that
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a sinusului maxilar, care are loc, inevitabil, in special, in eden-
tatiile ,invechite” [7, 8]. in aceste cazuri, medicii care practica
implantologia oralg, la restabilirea integritatii arcadei dentare
superioare prin proteze fixe cu sprijin implantar, se confrun-
ta cu mari dificultati [9]. Una din cdile de rezolvare a acestei
probleme este crearea volumului necesar de os prin diferite
metode, cu utilizarea diverselor materiale osteoplaste.

La momentul actual, o larga raspandire in implantologia
oralad o are grefarea SM printr-o fereastra creatd in peretele
lateral (sinus lift lateral, SLL). Desi acest procedeu chirurgi-
cal este des utilizat In practica implantologica cotidiang, el are
unele dezavantaje: sporirea semnificativa a costului tratamen-
tului, discomfortul postoperatoriu exagerat, riscul complica-
tiilor intra si postoperatorii, timp preprotetic indelungat in
cazul instalarii amanate a implantelor. Aceste dezavantaje au
fost si sunt motivul de a elabora noi procedee miniinvazive si
mai putin costisitoare de instalare a implantelor in sectoarele
posterioare atrofiate ale maxilarului superior.

O metoda alternativa (mai putin traumatica) pentru eleva-
tia si grefarea planseului SM pe un sector limitat prin creas-
ta alveolara (sinus lift crestal, SLCr), a fost descrisa de catre
Summers R. [10] si, ulterior, modificata de catre alti autori
[11, 12, 13]. La utilizarea acestei metode, parametrii osului
rezidual subantral (ORS), au o importanta majora in obtinerea
stabilititii primare sigure a implantelor. indltimea minimali
este recomandata de unii autori [14, 15] - 3 mm, de altii [10,
16] - 5-6 mm, iar de Misch C. - 10-12 mm [17]. Dupa deco-
larea lambourilor mucoperiostale si crearea ,neoalveolei” cu
frezele sistemului respectiv, luand in consideratie diametrul
implantului preconizat pentru instalare, succesiv cu osteotoa-
mele (setul propus de cdtre Summers), prin lovituri dozate
cu ciocanul chirurgical, ,tindnd la control” sonoritatea, sunt
condensati peretii neoalveolei si fracturat in ,lemn verde” un
sector limitat al planseului SM. Prin aceasta ,neoalveold”, in
spatiul obtinut este introdus materialul de grefare si inserat
implantul.

Desi metoda de elevatie a planseului SM, elaborata de Sum-
mers R. este mai putin invaziva, in comparatie cu accesul late-
ral, ea are si elemente agresive, traumatice, precum: decolarea
lambourilor mucoperiostale, condensarea succesiva cu osteo-
toamele a peretilor ,neoalveolei”, grefarea spatiului subantral.
A fost demonstrat ca, condensarea osului maxilar cu osteoto-
mul influenteaza negativ integrarea implantelor dentare [18,
19], iar decolarea lambourilor muco-periostale e insotita de
morbiditate postoperatorie sporitad si rezorbtie a osului cor-
tical periimplantar [20]. Referitor la materialele de grefare
(indiferent de origine) - utilizarea lor sporeste esential costul
tratamentului [21].

in literatura de specialitate, este discutata viabilitatea teh-
nicii de elevatie a planseului SM, propusa de Summers R., Levi-
ne R. si colab. [22], care relateaza ca din 45 implante, instalate
conform acestei tehnici, 5 (11,1%) au esuat in perioada osteo-
integrarii, adica pana a fi puse in functie. Drouhet G. si Missika
P.[23] mentioneaza c3, din 108, au dat faliment (de asemenea,
in perioada osteointegrarii) 7 (6,5%) implante. La descoperi-
rea implantelor (a doua etapad), autorii mentionati au depistat
o resorbtie osoasa in jurul coletului implantelor, in medie, de
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do dental implants for implant anchored dental rehabilitation
are dealing with major difficulties [9]. One of the possible op-
tions for solving this difficulty is to create the required bone
volume using different methods by the aid of osteoplastic ma-
terials.

At this moment, widely used in oral implantology is MS
bone grafting through lateral wall approach (lateral sinus
lift - LSL). Although this surgical procedure is widely spread
in everyday practice, it has some disadvantages: increased
treatment cost, postoperative marked discomfort, high intra
and postoperative risks, long pre-prosthetic time in cases of
delayed implants load. These disadvantages are a powerful
motivating factor for researches in new, less expensive, mini-
mally invasive procedures for dental implants installation in
atrophied posterior maxilla.

An alternative approach (less traumatic) for elevation and
grafting of the MS floor in a limited sector through alveolar
process (crestal sinus lift - CrSL) was described by Sum-
mers R. [10], lately modified by other authors [11, 12, 13]. An
important parameter in using this method is residual bone
height (RBH). Minimal height is recommended by some au-
thors [14, 15] to be 3 mm, by others [10, 16] - 5-6 mm, by
Misch C. - 10-12 mm [17]. After mucoperiosteal flap eleva-
tion and implant socket preparation using manufacturer’s
recommended drills together with successive osteotome use
(proposed by Summers), taking into consideration requested
implant diameter, with weighted punches by a surgical ham-
mer appreciating hammering tone sound, bone in the implant
socket is condensed and “greenstick” fractured in the area of
MS floor. Through the new implant socket grafting material is
introduced and the implant is installed.

Though this method, proposed by Summers is less inva-
sive comparative to the lateral approach it has some aggres-
sive and traumatic elements such as mucoperiosteal flap
rising, successive implant socket bone condensation by the
osteotomes and bone collecting from other sectors for sinus
floor elevation. It has been demonstrated that bone conden-
sation with osteotomes has negative influence on implants’
osseointegration [18, 19] and flap elevation is followed by
increased postoperative morbidity and cortical peri-implant
bine resorption [20]. Regardless the grafting materials, they
essentially increases the treatment costs (despite the origin)
[21].

The viability of MS floor elevation proposed by Sum-
mers R. is intense discussed in specialty literature. Levine R.
et al. [22] reports that 5 (11.1%) from 45 dental implants
installed by this technique failed in bone integration period,
before taking function. Drouhet G. and Missika P. [23] report
that 7 (6.5%) from 108 implants failed. At the second stages
authors mention a bone resorption in implant neck area - an
average of 1.85 mm. The failures mentioned above had not
been discussed by their authors. The possibility to be con-
nected to aggressive factors (flap elevation and bone conden-
sation) is high.

[t is important to mention that specialists that use crestal



1,85 mm. Esecurile, care au avut loc, autorii sus-mentionati nu
le-au comentat. Probabilitatea cd ele sunt in legatura directa
cu efectele nocive ale factorilor agresivi (decolarea lambouri-
lor si condensarea laterala) evidentiati este mare.

De mentionat ca, pana la momentul actual, medicii care
practica elevatia planseului SM prin abord crestal, pun in
evidenta apofiza alveolara prin decolarea lambourilor mu-
coperiostale, utilizeaza diverse materiale osteoplaste, ,con-
denseaza” osul adiacent locasului forat pentru instalarea im-
plantului [24].

Luand in consideratie dezavantajele metodei de elevatie
a planseului SM prin acces lateral, precum si a tehnicii Sum-
mers, de cdtre noi a fost elaborata si implementata in prac-
ticd o metoda noua, miniinvaziva, de instalare a implantelor
dentare prin abord crestal, cu fracturarea in ,lemn verde” a
planseului SM, fara condensarea laterald a peretilor neoalveo-
lei, fara decolarea lambourilor mucoperiostale si fara utiliza-
rea materialelor de grefare [1]. Scopul studiului a fost evalua-
rea la distanta a succesului tratamentului si a evolutiei osului
periimplantar intrasinusal la instalarea implantelor prin me-
toda SLCr elaborata.

Material si metode
A fost analizata, retrospectiv, baza de date a pacientilor cu
edentatii In sectoarele posterioare atrofiate ale maxilei, reabi-
litati implanto-protetic in institutiile de activitate a autorilor,
intre lunile ianuarie 2008 si decembrie 2014.
Criteriile de includere a pacientilor 1n studiu au fost:
¢ doleantele pacientului de a-si restabili integritatea arca-
dei dentare;
¢ sinusul maxilar - fara semne de schimbari patologice;
¢ ORS cu inaltime de 4-8 mm;
¢ acordul pacientului pentru efectuarea interventiei de
acest gen;
¢ absenta contraindicatiilor (locale si generale), acceptate
in implantologia orala.

Metode de investigatie

Au fost utilizate implantele dentare (Alpha Bio, Israel), des-
tinate pentru instalarea in doua sedinte chirurgicale. Implan-
tele au fost instalate conform metodei miniinvazive elabora-
te [1]. Pe OPG, avand drept ,etalon” parametrii cunoscuti ai
implantelor instalate, prin intermediul metodei de masurare
elaborate [25], pe parcursul studiului, a fost apreciata inal-
timea ORS, iniltimea noului os format si evolutia lui. In asa
mod, a fost evaluat si osul periimplantar la creasta alveolara.
Evolutia osului periimplantar intrasinusal a fost studiata prin
aprecierea indicelui de remodelare (IR), descris de Bragger
U. cu colab. [26]. In asa mod, osul intrasinusal nou-format a
fost studiat la 92 de implante, la care calitatea OPG permitea
efectuarea studiilor respective. Monitorizarea a fost efectuata
prin studiul comparativ al imaginilor pe OPG, obtinute dupa
instalarea implantelor, 1a a doua etapa chirurgicald (92 de im-
plante) si, la o parte din ele, la vizitele de control, pe parcursul
functionarii implantelor (peste 1 an —la 30, peste 2 ani - 1a 26,
si peste 3 - 1a 19 implante).

Sinus lift crestal miniinvaziv

approach for MS bone grafting expose the alveolar process by
rising mucoperiostal flap from the subjacent bone, use differ-
ent grafting materials, condense the bone adjacent to implant
site for its placement [24].

Taking in consideration lateral access for MS bone grafting
and Summers methods disadvantages, we proposed a new
minimally invasive method of dental implants installation
through crestal approach without mucoperiostal flap rising
and without use of bone grafting materials and without later-
al implant socket condensation [1]. The aim of the study was
to evaluate treatment success and intrasinusal peri-implant
bone evolution in time after CrSL and implant placement by
the proposed method.

Material and methods
The database of patients, who came into authors’ offices
from January 2008 and December 2014 with maxillary poste-
rior edentulous areas and had implant-prosthetic rehabilita-
tion, has been retrospectively analyzed.
Inclusion criteria were:
¢ patients’ wish to restore the integrity of dental arch by
means of dental implants;
¢ MS without pathological signs;
¢ SRB of 4-8 mm;
# patients’ consent for this type of intervention;
¢ absence of contraindications (local and general) to si-
nus floor elevation and implant placement.

Investigation methods

Alpha-Bio (Israel) dental implants for two stage implant
placement had been used. Implants were inserted according
to the elaborated minimally invasive method [1]. Analysis of
RBH, newly formed bone and its evolution was performed on
OPG’s made after implant insertion according to the elabo-
rated method [25] using as a reference the known sizes of im-
plants. Peri-implant crestal bone was evaluated in the same
manner. Intrasinusal bone evolution was studied by appreci-
ating the remodeling index (RI) described by Bragger U. et., al.
[26]. Thus, the newly formed bone was studied in 92 implants
which OPG quality allowed the according studies to be done.
Follow-up was done by comparative analysis of OPG’s ob-
tained after implant placement, at the second stage surgery
(92 implants) and for some of them during the functioning
period (after one year - in 30 implants, after 2 years - 26,
after 3 years - 19).

The method of maxillary sinus floor elevation and implant
placement

Indications, possibilities of implant-prosthetic rehabilita-
tion and plan of implant placement were performed on radio-
logic examination traditionally accepted in implant dentistry.
The minimum height of penetrating segment into maxillary
sinus was arbitrary selected being less than 4.0 mm. Implants
were selected depending on the RBH, so that the penetrating
part of implant together with RBH will not be less that 8 mm.
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Metoda de elevare a planseului sinusului maxilar si instalare
a implantelor

n urma examenului clinico-radiografic, traditional acceptat
in implantologia dentara, au fost stabilite indicatiile si posibili-
tatile reabilitarii protetice ale pacientilor cu utilizarea implante-
lor dentare endoosoase, a fost alcatuit planul de inserare al lor.
De la bun inceput, ipotetic, a fost stabilit ca implantele nu vor
penetra in SM mai mult de 4 mm. Implantele au fost selectate
in functie de dimensiunile osului disponibil, cu conditia ca par-
tea lor penetranta in SM, in suma cu inaltimea ORS, nu va fi mai
mici de 8 mm. Iniltimea osului rezidual subantral a fost deter-
minata pe OPG, iar In 9 cazuri - prin intermediul tomografiei cu
fascicol conic (CBCT). La absenta CBCT, latimea (grosimea) era
apreciata vizual, ludnd 1n consideratie grosimea gingiei, deter-
minata cu sonda parodontala (dupa anestezie). Au fost inserate
implante cu diametrul maximal posibil, cu conditia ca ele vor fi
inconjurate de os cu grosimea nu mai mica de 2 mm. Implante
cu diametrul mai mic de 3,75 mm n-au fost utilizate.

Dupa efectuarea anesteziei prin infiltratie (pe versantul
vestibular si pe cel palatin), la coama apofizei alveolare, in lo-
curile destinate pentru instalarea implantelor, cu freza pilot
(spada), transgingival, fara decolarea lambourilor mucoperi-
ostale, a fost forati corticala. In continuare, cu frezele sistemu-
lui respectiv, forarea era efectuata la turatii reduse (400-600
rotatii pe minut), pana la aparitia senzatiei de vibratie, semn
ca freza este in contact cu corticala planseului SM. Aprofunda-
rea in continuare a frezei este inadmisibili. in timpul forarii,
a fost apreciata densitatea osului (dupa Misch C.), fapt luat in
consideratie la aprecierea necesitatii subprepararii locasului
pentru obtinerea stabilitatii primare a implantului. in cazuri-
le de ORS cu densitatea gr. 1V, forarea a fost finalizata cu omi-
terea ultimei freze din protocolul recomandat de producator.
Dupa finalizarea forarii ,neoalveolei”, cu osteotomul concav,
diametrul la partea activa a caruia era mai mic cu 1,0-1,2 mm
decat diametrul platformei implantului (pentru evitarea con-
densarii laterale), prin lovituri dozate cu ciocanul, era frac-
turat planseul SM. Despre acest fapt marturisea atenuarea
sunetului emis la ciocdnire. Deci, planseul SM era fracturat
numai pe un sector limitat, fira avansarea osteotomului in
sinus, fara condensarea laterald a osului rezidual, evitiand, in
asa mod, trauma suplimentara a ,neoalveolei” si micsorand
riscul perforatiei membranei sinusale. Pentru aprecierea in-
tegritatii membranei Schneideriene, era efectuata proba Val-
salva. In cazul cand proba era negativa, dupa umplerea spon-
tand a neoalveolei cu sdange, prin miscari blande, era infiletat
implantul. Prezenta sangelui in neoalveola era obligatorie, cu
speranta cd iTn momentul infiletarii implantului va fi obtinut
un efect hidraulic si elevatia membranei cu fragmentele de
os va fi mai putin agresiva. Am considerat c3, in asa mod, se
micsoreaza probabilitatea perforatiei si a detasarii de la ea a
fragmentelor de os elevate. Cand proba Valsalva era pozitiva,
se instala un implant cu o lungime mai mica (decat cea preco-
nizatd). Iniltimea ORS, apreciati preoperator, era verificati
in timpul forarii si fracturarii planseului cu osteotomul, luand
in consideratie gradatiile de pe aceste instrumente in timpul
manevrarii cu ele. Deoarece inserarea implantului era efec-
tuata fara crearea lambourilor muco-periostale, era luata in
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RBH was appreciated on OPG, and in 9 cases on CBCT (cone
beam computed tomography). In cases when CBCT was miss-
ing, the width was visually appreciated by taking into account
the gingival thickness, measured with periodontal probe (af-
ter anesthesia). The largest possible implants were placed
with the condition than they will be surrounded by bone with
minimal thickness of 2 mm. Implants with diameter less than
3.75 mm had not been used.

After infiltrative anesthesia on both sides of alveolar pro-
cess in the interest region a pilot drill (spade) was used for
transgingival corticotomy without rising mucoperiosteal flap.
Using the drills from the selected dental implants system on
low RPM (400-600 RPM), socket preparation was continued
before a slight vibration on the hand piece appeared - a sign
that the drill apex reached the cortical layer of the floor of
the MS. Further drill advancement was not performed. Dur-
ing drill advancement, bone density was appreciated (Misch
C.) to determine further drilling protocol regarding omitting
a drill diameter to improve primary implant stability. In cases
of grade IV of RBH, drilling was finalized omitting the last size
drill, according to the manufacture protocol. After implant
socket preparation, using an osteotome with its apex diam-
eter less (1.0-1.2 mm) than the implant platform (in order to
avoid lateral condensation) with slight hammer punches, the
floor of the MS was fractured, and the sound of the punches
was attenuated after MS floor fracture. Hence the sinus floor
was fractured in limited area without osteotome propulsion
into sinus or grafting material, thus avoiding the additional
trauma to implant socket and decreasing the risk of mem-
brane perforation. In order to appreciate the Schneiderian
membrane integrity, Valsalva maneuver was performed. In
case of negative Valsalva maneuver, after physiological blood
clot formation, dental implant was installed. Blood clot pres-
ence is essential since hydraulic pressure during implant ad-
vancement pushes bone fragments with the MS membrane.
Thus we considered that this will decrease the possibility of
membrane perforation and detachment of bone fragments.

In cases with a positive Valsalva maneuver, a shorter im-
plant than planned was inserted. Residual bone height deter-
mined preoperatively is verified during socket drilling and
during MS floor fracture, by the aid of drills and osteotomes
gradations. As implant installation is performed flapless, gin-
giva thickness must be considered. It could be determined
on OPG (a gentle shadow on the alveolar ridge), during pi-
lot drilling, or with a periodontal probe. Insertion implant
torque (N/cm) was appreciated with a torque wrench. If at
the same stage, two or more nearside implants are installed,
implant insertion is performed after all sockets are drilled
and MS floor fractured in all of them (Figure 1).

After insertion at the residual bone level, further insertion
is performed intermittently - half rotation for each of them
until planned insertion depth is reached. Thereby MS mem-
brane perforation risk is reduced (according to authors’ opi-
nion). Implants were installed on the cortical level. In cases of
gingiva was 3 mm and thicker implants shoulder were locali-
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Fig. 1 F, 48 de ani. Absenta dintilor: 15, 16, 17, 18. a. Fragment din OPG preoperatoriu. indltimea osului rezidual subantral la d. 15 - 8,5 mm;
la16 - 6,3 mm;la 17 - 4,9 mm. b. Fragment din OPG postoperatoriu. Prin metoda elaborata - instalate 3 implante. La d. 15 - 4,2-11,5 mm,
la16 - 4,2-10,0 mm sila 17 - 4,2-8,0 mm. Opacitate care acopera implantele penetrante in SM. Indicele de remodelare gr. I. c. Fragment din OPG
peste 4 luni. Opacitatea s-a micsorat in indltime, a devenit mai intensa si s-a egalat cu cea a osului nativ; se apreciaza numai unele fragmente mici
de corticala a planseului SM. Indicele de remodelare - gr. II. d. Fragment din OPG la 1 an dupa incarcarea functionala. Indicele de remodelare -
gr. IV. Os nou-format intrasinusal la toate implantele cu indltimea de la 0,62 mm pana la 3,02 mm. e. Fragment din OPG la 2 ani dupa incarcarea
functionala. Osul periimplantar intrasinusal - stabil. Indicele de remodelare - gr. IV.

Fig. 1 F, 48 y.0. Absent teeth: 15,16, 17, 18. a. Preoperative OPG fragments. RBH at tooth 15 - 8.5 mm, 16 - 6.4 mm, 17 - 4.9 mm. b. Postoperati-
ve OPG fragment. Three implants instsalled by the proposed method. At tooth 15 - 4.2-11.5 mm implant, 16 - 4.2-10.0 mm, and tooth
17 - 4.2-8.0 mm implant. Opacity that covers implant apices which penetrate into maxillary sinus. First degree of remodeling index.

c. OPG fragment after 4 months. Opacity decreased in height, became denser and equal with the native bone, only small pieces of sinus floor
cortical bone are noticed. Second degree remodeling index. d. OPG fragment after one year of functional loading. Forth degree remodeling index.
Newly formed intrasinusal periimplant bone around implant was 0.62 - 3.02 mm in height. e. OPG fragment after 2 years of functional loading.
Intrasinusal periimplant bone stable. Forth degree remodeling index.

consideratie si grosimea gingiei. Ea a fost determinata pe OPG
(umbra fina deasupra coamei apofizei alveolare), in timpul pe-
netrarii gingiei cu freza ,pilot” sau cu sonda parodontala. Forta
de inserare definitiva a implantului (insertion torque - N/cm),
a fost apreciatd prin intermediul cheii dinamometrice. Daca
in aceeasi sedintd erau instalate doua sau mai multe implan-
te limitrofe, atunci ele erau inserate intermitent, dupa forarea
tuturor neoalveolelor si fracturarea planseului SM (Figura 1).

Dupa Infiletarea implantelor la lungimea ORS, in continua-
re, Inserarea lor era facutd intermitent, cate una la fiecare, pana
la jumatate de turatie, atingerea lungimii determinate preope-
rator. Astfel (in opinia autorilor), era micsorata probabilitatea
perforarii membranei sinusale. Implantele au fost instalate in
asa mod, incat platforma sa fie situata la nivelul suprafetei osu-
lui cortical. In cazurile cand gingia avea o grosime mai mare de
3 mm, umerii implantelor au fost situati supracortical, Insa in-
tragingival. Acest moment era controlat prin miniplaga, vizual,
sau cu ajutorul unui ac bont. Prin lavaj cu unul dintre antisepti-
ce, din cavitea internd a implantului erau eliminate resturile de
sange si, apoi, infiletat surubul de acoperire.

Operatia era considerata finalizata atunci, cand minipla-

zed supracortically, but intragingival. In that cases, implant
insertion depth was visually or instrumentally (periodontal
probe) controlled. After implant platform lavage with anti-
septic solution, cover screw was installed.

Implant installation was considered resumed after spon-
taneous blood fulfillment of the gingival access with clot for-
mation. The healing of mini-wound was by secondary inten-
tion. After implant installation, OPG was performed.

At the second stage surgery (after 6.3£2.6 months), the
implants were uncovered with mini-incisions, the gingiva
displaced with care, cover screw removed, the space inside
implant was treated with antiseptics (Chlorhexidine 0.2%),
healing abutment placed and implant stability appreciated.
The prosthetic treatment was initiated after complete gingi-
val healing (2-3 weeks).

Statistical analysis

Statistical analysis was based on mean, standard error and
deviation values, Student paired t test and Pearson correla-
tion analysis.
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ga gingivald se umplea spontan cu sange si demara formarea
cheagului sangvin. Miniplagile gingivale s-au vindecat per se-
cundam intentionem. Dupa instalarea implantelor, era efectuat
controlul radiografic - OPG.

La a doua sedintd (peste 6,3£2,6 luni), platformele implan-
telor au fost descoperite prin miniincizii, gingia deplasata cu
blandete, inlaturat surubul de acoperire, spatiul intraimplan-
tar prelucrat cu antiseptici (lavaj cu sol. clorhexidina bigluco-
nat 0,2%), instalat conformatorul de gingie, apreciata stabili-
tatea implantului. Dupa vindecarea definitiva a gingiei periim-
plantare (2-3 sdaptamani), era initiat tratamentul protetic.

Analiza statistica

A fost efectuata in baza valorilor medii, deviatiei si erorii
standard. Aplicat testul t-Student pereche, analiza corelatiei
Pearson.

Rezultate
Principalele intrebari studiate referitor la viabilitatea si
eficacitatea aplicarii In practica a metodei elaborate, bazate pe
analiza rezultatelor obtinute, au fost:
a) evolutia imediat postoperatorie si a perioadei de vinde-
care;
b) osteointegrarea implantelor;
c) formarea noului os periimplantar intrasinusal si evalua-
rea lui dupa punerea implantelor in functie;
d) starea osului crestal periimplantar;
e) complicatiile si profilaxia lor;
f) succesul tratamentului la distanta.

Evolutia imediat postoperatorie si a perioadei de vindecare

Evolutia imediat postoperatorie si a perioadei de vinde-
care fost monitorizatd la 214 de implante. Repartizarea im-
plantelor conform dimensiunilor si localizarii, este redata in
Tabelul 1.

Analiza implanturilor in functie de dintele substituit a de-
monstrat c3, cel mai des, ele au fost instalate in locul primilor
molari si pemolarilor secunzi (Figura 2).
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Results
Main issues studied in the viability of this method and its
practical implementation were:

a) immediate postoperative evolution and during the hea-
ling period;

b) implant bone integration;

c) intrasinusal peri-implant bone formation and its evalua-
tion after implant loading;

d) peri-implant bone evolution at the bone crest;

e) and their prophylaxis;

f) long-term success evaluation.

Immediate postoperative and recovery period evolution

Immediate postoperative evolution and during the healing
period was monitored in 214 implants. The implants distri-
bution according to dimensions and localization is shown in
Table 1.

Analysis according to implant localization showed that
most common insertion site was first molar and second pre-
molar (Figure 2).

Postoperative edema was insignificant and appreciated
only around the gingival mini-wound being absent on the
slopes of alveolar processes. Pain syndrome was merely pro-
nounced postoperatively, and usually was disappearing in the
second day after surgery. Patient took painkillers only in the
first day (1-2 doses per o0s).

Gingival mini-wounds healed by secondary intention du-
ring 7-10 days, implants being fully covered by gingiva. Inside
the gums, above the implants, a small cone shaped deepening
appeared, which served as a landmark for finding of the im-
plant at the second step. Small bloody nasal discharge were
present in 12 patients during the 1-2 days after the interven-
tion, but during as well as in the long-term period, no signs
MS inflammation were attested.

Four implants (1.86%) from 214 installed by the proposed
method failed in the healing period. In one case - two months

Tabelul 1. Repartizarea implanturilor dupa dimensiuni si localizare.
Table 1. Implants distribution, according to dimensions and localization.

Localizarea implanturilor (dintii pierduti)

L, mm D, mm Localization of implants (lost teeth) Total
L, mm D, mm
17 16 15 14 2 25 26 27

3,75 - 3 2 5 4 3 1 - 18
11,5 4,2 2 3 4 3 3 6 2 2 25

5,0 2 1 - - 3 9 - 19

3,75 1 4 1 1 3 6 1 23
10 4,2 3 10 9 2 4 5 7 3 43

5,0 1 2 - - 3 8 1 19

3,75 - 7 4 - 2 5 - 24
8 4,2 2 10 4 - 1 9 5 31

5,0 - 2 - - 1 8 1 12
Total, implanturi 11 48 33 15 12 27 55 13 214

Total, implants
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Fig. 2 Distribuirea implanturilor in functie de localizare (conform dintilor substituiti).

Fig. 2 Number of implants according to localization (substituted teeth).

Edemul postoperator era nesemnificativ si se aprecia nu-
mai in jurul miniplagii gingivale, lipsind pe versantele apofizei
alveolare si in regiunile invecinate. Sindromul algic postope-
rator era slab pronuntat si, de reguld, disparea a doua zi dupa
operatie. Analgezice pacientii au primit (1-2 doze per os) nu-
mai in prima zi.

Miniplagile gingivale In timp de 7-10 zile s-au vindecat per
secundam, implantele fiind complet acoperite cu gingie. In gin-
gie, deasupra implantelor, se forma o mica aprofundare sub
forma de palnie, care prezenta un reper pentru descoperirea
implantului la a doua etapa. Elimindri sangvinolente nazale
neinsemnate au fost atestate in primile 2 zile dupa operatie la
12 pacienti, Insa pe parcursul perioadei de vindecare, precum
sila distanta, procese inflamatorii in SM n-au fost Inregistrate.

Din cele 214 implante instalate dupa metoda descrisa, in
perioada de vindecare patru au esuat. Intr-un caz - la doua
luni dupa instalare, in doua - la o luna: deasupra implantelor
s-au format abcese de dimensiuni mici. La deschiderea mi-
croabceselor a fost constatata o mobilitate evidentd a implan-
telor si ele au fost inlaturate. Esecul implantului al patrulea a
fost constatat la a doua etapa chirurgicald. Gingia care-1 aco-
perea era fara semne de inflamatie, insa implantul era mobil si
inconjurat de tesut de granulatie.

La a doua etapa chirurgicala a fost depistata descoperirea
spontani (dehiscentd) a 13 implante. In 9 cazuri, ea s-a dez-
voltat asimptomatic (indolor), in 4 - in sectorul implantelor
respective, pacientii au avut senzatii de dureri sacaitoare, slab
pronuntate. La examenul obiectiv, deasupra implantelor, se
aprecia o gingie subtire, cu defect, prin care era vizibil surubul
de acoperire, fara eliminari purulente. Tesuturile inconjura-
toare erau cianotice, la palpare - indolore.

Osteointegrarea implantelor

Pentru aprecierea osteointegrarii implantelor si mentine-
rea ei in timp, inainte de a doua etapa chirurgicala si anual,
dupa protezare, era repetata OPG sau radiograma retroal-

postoperative, in two cases - in first month, micro abscesses
came in sight above those implants. During abscess ope-
ning implants mobility was revealed, and they were removed.
Fourth implant failure was determined during its exposure
on the second surgical stage. Although the implant presented
mobility and granular tissue around him, marginal peri-im-
plant gingiva did not present any clinical inflammation signs.

During healing period spontaneous (dehiscence) implant
exposure was determined in 13 implants. In 9 cases it passed
without any pain syndrome, 4 patients accused slight dull
peri-implant pain. During inspection, cover screw could be
visually determined through thin gingiva, no pus determined.
Marginal peri-implant tissues were cyanotic and no pain was
determined during palpation.

Implant osseointegration

In order to appreciate implant osseointegration and its
monitoring in time, before the second stage surgery and each
year after implant loading OPG or retro alveolar x-rays were
performed. The second stage surgery was performed at 4-8
months (6.3+2.6 months) after implant insertion. Osseointe-
gration was appreciated according to the indices accepted in
oral implantology [2, 3]. Only the implants that were stable
with sound noise during percussion (with no radiolucen-
cy around or any signs of pain and inflammation) could be
considered bone integrated. At some implants, after healing
abutment connection, the primary biological stability was
appreciated using “Periotest” (Siemens, Germany) (Table 2).
In some cases, during stability appreciation, additionally was
taken into consideration measurements with above men-
tioned device, values from 0-8 pleaded for bone integrated
implants.

Two hundred and ten implants (98.13%), out of 214, eval-
uated at the second stage surgery (including 13 with wound
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Tabelul 2. Valorile periotestului, dimensiunile si localizarea implantelor.

Table 2. Periotest values, dimensions and localization of implants.

Valorile periotestului

D, mm L, mm Periotest values
11,5 -4 - - -4 -5 - -4-4-5 -
5,0 10,0 - -4-2-3 -5-5-5 -4 - -4-5-4-7-4-4 -6-6-7 -
8,0 - -3 - - - -4-4-5 -
11,5 -5 -5-5-6-5 -4-6-5 4-6 -5-6-3 -7-4-5-7-6-4 -6-2-4 -
42 10,0 -7-7 -5-4-5-5 -4-5-5-3 - - -5-4-4 0-4-6 5-4
8,0 - - -5 - - -2-3 - -
11,5 - -2-3 0-6-6 -6 - -3-4 - -
3,75 10,0 - - -2-5 - - - - -
8,0 -5 - - - - - 45 -
Localizarea implantelor
Implants localization 17 16 15 14 24 25 26 27
Total, implante (n=82) 5 14 16 5 4 19 17 2

Total, implants (n=82)

veolara. A doua etapa chirurgicala a fost efectuata peste 4-8
(6,3+2,6 luni) dupa inserarea implantelor. Osteointegrarea
implantelor era apreciata conform indicilor acceptati in im-
plantologia dentara [2, 3]. Osteointegrate au fost considerate
implantele care erau stabile si la percutie emiteau un sunet
sonor, in jurul lor nu era radiotransparenta, lipseau durerile
si semnele de inflamatie. Dupa instalarea conformatoarelor
de gingie, la o parte din implante, cu aparatul , Periotest” (Sie-
mens, Germania), a fost apreciata stabilitatea biologica (Tabe-
lul 2). In cazurile cand era apreciati si stabilitatea implante-
lor cu aparatul mentionat, la determinarea osteointegrarii lor,
suplimentar, au fost luate In consideratie valorile periotestu-
lui. Implantele cu valori in diapazonul ,0-8” erau considerate
osteointegrate.

Din 214 implante instalate, 210 (98,13%) au fost evaluate
la a doua etapa (inclusiv, cele 13 cu dehiscenta gingivala), care
clinic si radiografic au fost apreciate ca osteointegrate.

Formarea noului os periimplantar intrasinusal si evaluarea
lui dupd punerea implantelor in functie

La instalarea prin abord crestal a implantelor dentare en-
doosoase, In sectoarele posterioare atrofiate ale maxilei, for-
marea si conservarea osului periimplantar intrasinusal, pre-
cum si a celui de la creasta apofizei alveolare, sunt elementele
cardinale pentru obtinerea succesului scontat.

Imaginea radiograficd imediat dupd inserarea implantelor

Postoperatoriu, pe OPG se aprecia o opacitate, sediul care-
ea era dictat de numarul de implante instalate, lungimea seg-
mentului implantelor penetrant in SM, precum si de conditiile
anatomice in fiecare caz concret. In edentatiile pluridentare,
ea se extindea la distanta de segmentul implantelor penetran-
te In SM, acoperea apexul implantelor si repeta conturul plan-
seului (Figura 1a, 1b). In cele unidentare, ea era limitata de pe-

dehiscence) were clinically and radiological
bone integrated.

appreciated as

Peri-implant intrasinusal bone formation and its evaluation
after implant loading.

Intrasinusal peri-implant bone organization together with
alveolar crest bone preservation are basic elements for an an-
ticipated successful treatment through the proposed method
at patients with atrophied posterior maxilla.

Radiographic picture immediately after implant installation

RG opacity was determined on postoperative OPG topo-
graphically defined by the number of installed implants, len-
gth of segment that is formed by implants that penetrate into
MS and individual anatomical peculiarities. In areas with mul-
tiple missing teeth the opacity was situated distantly from the
segment that penetrated in MS, covered implants apexes and
repeated the contour of the floor MS (Figure 1a, 1b). In single
tooth edentulous areas, it was limited by alveolar margins of
tooth alongside the defect, covered implant apex, usually get-
ting a semioval shape depressing directed into the MS (“tent”
phenomenon) (Figure 3).

The opacity height appreciated in OPG immediately post-
operatively varied between 0.13 and 6.8 mm, depending on
the penetration degree of implant in maxillary sinus. Frag-
ments of different sizes from small to big were observed on
its background. MS floor was clearly contoured and separated
the RBH and sinus opacity (Figure 1b).

That made us think that opacity was caused by blood,
bone fragments of elevated floor accumulated under the ele-
vated membrane and partially by the membrane edema after
surgery. Thus, in the space between the elevated Shneiderian
membrane and original sinus floor a layer consisted of blood
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Fig. 3 B, 36 de ani. Absenta dintelui 25. Osul rezidual subantral - 4,82 mm. Imaginea radiografica dupa instalarea
implantului Alpha Bio 5,0-8,0 mm - fenomenul de ,cort”.

Fig. 3 M., 36 y.0. Tooth 25 absent. RBH - 4.82 mm. Radiological image after Alpha-Bio 5.0-8.0 mm implant
placement - "tent” phenomenon.

retii alveolelor dintilor limitrofi, acoperea apexul implantului,
adeseori conturandu-se ca o formatiune semiovalda bombata
(fenomenul de ,cort”) spre interiorul SM (Figura 3).
Iniltimea opacititii, apreciate pe OPG imediat postopera-
tor, varia intre 0,13 si 6,8 mm si depindea de gradul de pene-
trare al implantului In sinusul maxilar. Pe fundalul ei, deseori
se atestau fragmente de os de diferite dimensiuni, de la mici
pana la mari. Corticala planseului SM era bine conturata si se-
para opacitatea intrasinusala de ORS (Figura 1b).
Faptul a indus concluzia ca opacitatea este cauzatd de san-
gele acumulat sub membrana elevata, de fragmentele de os
elevate de la planseu si, partial, de edemul membranei in re-
zultatul traumei. Asadar, in spatiul periimplantar, delimitat de
membrana Schneiderianad elevata si planseul nativ al SM initi-
al, este situat un substrat alcatuit din cheag de sange si frag-
mente de os (CO), in baza cdruia e posibild formarea noului
os - stare ce corespunde indicelui de gradul [ de remodelare a
osului periimplantar intrasinusal.
Analiza masurdrilor dupa prima etapa:
¢ Tnadltimea osului rezidual subantral-mezial - 7,79+0,25
mm, distal - 6,93+0,19 mm (intervalul de valori intre
2,5 mm si 9,8 mm);

¢ lungimea segmentului implantului ce a penetrat in SM-
mezial - 2,33+0,14 mm, distal - 2,59+0,14 mm (interva-
lul de valori a variat intre 0,14 mm si 5,9 mm);

¢ indltimea CO-mezial - 3,69+0,15 mm, distal - 3,95+
0,13 mm.

Imaginea radiograficd la a doua etapd

Analiza OPG, efectuatd la a doua etapa chirurgicala, a de-
monstrat ca opacitatea periimplantara intrasinusala, care a
fost constatata dupa instalarea implantelor, a devenit mai in-

clot and bone fragments (BC) is present, which is the base for
new bone formation - status which corresponds to the I de-
gree of intrasinusal peri-implant bone remodeling.
BC height after first stage:
¢ subantral RBH was 7.79+0.25 mm mesially, 6.93+0.19
mm distally (varying between 2.5 and 9.8 mm);
¢ the length of penetrating segment into maxillary sinus
was 2.33+0.14 mm mesially and 2.59+0.14 mm distally
(varying between 0.14 and 5.9 mm);
¢ the BC height was 3.69+0.15 mm mesially and 3.95+0.13
mm distally.

OPG analysis at the second surgical stage

OPG performed at the second stage demonstrated that
Peri-implant intrasinusal opacity (that was determined im-
mediate postoperative) became more intense and is similar
to the adjacent bone. On opacity background around the pen-
etrated in MS segment, sometimes, small consolidated bone
fragments were determined. That was determined in MS floor
elevation in single tooth defects as well as in multiple defects.
Apices of 24 implants (26%) were completely covered by
newly formed bone. In other 68 cases (74%) - bone was all
around the implants without covering their apices. At this
stage the native cortical plate of MS was no longer appreci-
ated, newly formed bone merged with the residual one, RI - 11
degree (Figure 1c).

Analyzing the above mentioned we can conclude that on
evolution and maturation of bone formed during transcrestal
sinus lift, besides the time passed after surgery there are oth-
er factor that have impact as well. This issue requires further
studies.
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tensiva, egalandu-se cu cea a osului nativ. Pe fundalul acestei
se evidentiau fragmente de os consolidate intre ele. Aceasta
avea loc la elevatia planseului, atat in defectele unidentare, cat
si in cele pluridentare. Apexul a 24 (26%) de implante era In
totalitate acoperit cu os nou-format. in celelalte 68 (74%) de
cazuri, el era localizat in jurul segmentului implantelor, situat
in SM, neacoperind apexul lor. La aceasta etap3, corticala nati-
va a planseului SM nu se mai aprecia, osul nou-format conto-
pindu-se cu osul rezidual, IR - gradul II (Figura 1c).

Analizand cele expuse, se poate de presupus ca asupra
evolutiei si maturizarii osului format la elevatia transcresta-
13 a planseului SM, de rand cu timpul parcurs dupa operatie,
actioneaza si alti factori. Aceasta intrebare necesita studiu in
continuare.

Indltimea osului periimplantar intrasinusal, format la a
doua etapd

Masurarile efectuate au demonstrat ca, osul intrasinusal
nou-format mezial de implant avea o indltime de 3,09+0,14
mm Vis a vis de 3,69+0,152 mm a CO la prima etapa, iar in par-
tea distala ea era de 3,22+0,13 mm si, respectiv, de 3,95+0,14
mm. Iniltimea noului os intrasinusal periimplantar a fost mai
mica, comparativ cu cea a substratului din care s-a format (Fi-
gura 1b, c). Pe parcursul fazei de vindecare, a avut loc o recesie
a substratului in partea meziala cu 0,59+0,09 mm (15,98%) iar
in cea distala - cu 0,72+0,09 mm (18,22%). Asadar, inaltimea
noului os format in partea meziala a constituit 84,02% din inal-
timea initialad a substratului, in cea distala - 81,82%.

Imaginea radiograficd a osului intrasinusal peste 1-3 ani de
la punerea in functie

In literatura accesibild, noi n-am intélnit informatii despre
evolutia la distanta a osului intrasinusal in jurul implantelor
instalate prin SLCr fara lambou, fara condensarea osului cu os-
teotomul si fara material de augumentare. Dupa punerea im-
plantelor in functie ocluzald, modificarile osului periimplantar
intrasinusal, dupa cum a fost mentionat anterior, au fost stu-
diate peste 1 an la 30 implante, peste 2 — 1a 26 si peste 3 - la
19 implante.

Imaginea radiografica (lotul de 30 implante) peste 1 an de
la Incarcarea ocluzala a implantelor - corticala noului planseu
al SM a devenit mai conturatd, osul periimplantar intrasinusal
nou-format si cel rezidual, constituie un tot unic si este mai
opac, cu reteaua trabeculard bine pronuntata si IR gr. IV (Fi-
gura 4c).

In unele cazuri, pe fundalul opacititii din jurul implantelor
penetrante in SM (Figura 4a, b), se aprecia os format, care a
pornit de la planseu si de la fragmentele de os elevate la prima
etapi. In aceste cazuri, apexul implantelor erau acoperire in
totalitate cu os (Figura 4c, d).

Iniltimea osului rezidual inainte de instalare pentru im-
plantele evaluate la 1 an a constituit 7,7+0,367 mm mezial si
6,7+0,326 mm distal. Gradul de penetrare in sinusul maxilar
a fost de 2,6£0,246 mm si 2,62+0,276 mm, respectiv. inal-
timea CO postoperator a atins valori de 4,09+0,266 mm si
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Intrasinusal peri-implant bone height formed at the second

stage

Measurements performed at the second stage showed that
intrasinusal newly formed bone was mesial 3.09+0.14 mm
height opposite 3.69+0.152 mm of blood clot height (opacity
on postoperative OPG), distal 3.22+0.13 mm and 3,95+0,14
mm immediately postoperative. The newly intrasinusal peri-
implant bone height was less than the substrate volume from
which it was formed (Figure 1b, 1c). Hence, there was a re-
cession during healing period of 0.59+0.09 mm (15.98%) me-
sially and 0.72+0.09 mm distally (18.22%). Thus, the newly
formed bone height was 84.02% mesially from the initial
height of substrate and 81.82% distally.

X-ray image of intrasinusal peri-implant bone after 1-3
years of loading

We did not find, in specialty literature, reports about
long-term follow-ups of intrasinusal bone around implants
installed with crestal SL. Peri-implant bone evolution after
functional loading was studied after 1 year on 30 implants,
after 2 years - on 26 implants, after 3 years - on 19 implants.

Radiological image 1 year after functional loading (30
implants) - new cortical layer of MS floor became more con-
toured, peri-implant bone, intrasinusal newly formed and re-
sidual, constitutes one entity and became more opaque with
a well contoured trabecular network and remodeling RI of IV
degree (Figure 4c).

In some cases, on the background of intrasinusal opacity
around implants that penetrated into MS apex (Figure 4a),
new bone formation was determined, that started from the MS
floor, with total covering of the implant apexes (Figure 4c, d).

Bone height before implant placement was 7.7+£0.367
and 6.7+.0.326 mm distal. Penetration length into MS was -
2.6+0.246 mm mesially, and 2.62+0.276 mm distally. Intra-
sinusal blood cloth height was - 4.09£0.266 mm mesially and
4.11+0.273 mm distally. After a recession of BC during the
healing period of 0.73+0.163 mm mesially and 0.82+0.147
mm distally, the newly formed bone at the second stage sur-
gery was 3.35+0.288 mm mesially, distally - 3.28+0.276 mm.

After one year of functional loading the height was: mesi-
ally 3.17+0.292 mm and 3.17+0.281 mm distally. Hence dur-
ing the first year of loading insignificant recession occurred
mesially 0.21+0.129 mm (6.26%), distally - 0.16£0.127 mm
(4.87%). Pearson correlation analysis has shown a direct
strong correlation between penetration degree into maxillary
sinus and the newly formed bone height both at the end of
healing period, as well as after 1 year of loading: at the second
stage mesially r¥=0.8456 and 0.8764 distally, one year after
functional loading - r¥=0.869 mesially and 0.8587 - distally.

Radiological image after 2 years

Group of 26 implants. New cortical floor of MS and peri-
implant bone trabeculas are well contoured with 1V degree
remodeling index (Figure 4f, 5). The RBH before installation
for implants with 2 years follow-up was 7.67+0.499 mm me-



Fig. 4 F, 52 de ani. Absenta d. 24, 25, 26.

a. Fragment din OPG dupa instalarea implantelor Alpha Bio, la d. 24 - 3,75-16 fara SL, la 25 - 4,2-1,5,1a 26 - 5,0-8,0. Fragmente de os elevate.
IR - gr. I. b. Fragment din OPG dupa 5,5 luni: recesia CO, consolidarea fragmentelor de os cu cel rezidual, IR - gr. II. c. Fragment din OPG - 1 an de
la punerea in functie a implantelor. Recesia osului intrasinusal cu 3,2%, corticala noului planseu format, IR - gr. IV; d. Fragment din OPG - 4 ani
de la punerea in functie, apozitie de os cu 9,6%; apexul implantelor 25, 26 acoperite cu os. IR - gr. IV. Osul periimplantar stabil.

Fig. 4 F, 52 y.0. Teeth 24, 25 and 26 are absent.

a. OPG fragment after Alpha-Bio implant placement, at tooth 24 - 3.75-16.0 mm implant without LS, 25 - 4.2-11.5 mm, 26 - 5.0-8.0 mm implant.
Elevated bone fragments. First degree remodeling index. b. OPG fragment after 5.5 months: BC recession, fusion of new bone with the residual
one, RI 2" degree. c. OPG fragment one year after functional loading: intrasinusal bone recession with 3.2%, new cortical plate of sinus floor,
RI - [V degree. d. OPG fragment four years of loading, 9.6% bone apposition, apices of implants 25, 26 covered with bone. RI - [V degree.
Periimplant bone stable.

4,11+0,273 mm. Dupa o recesiune a CO pe parcursul perioa-
dei de vindecare de 0,730,163 mm mezial si 0,82+0,147 mm
distal, la a doua etapa osul intrasinusal nou-format a constituit
din mezial 3,35+0,288 mm, distal - 3,28+0,276 mm.

La un an dupa punere in functie a fost constata mezial o
inaltime de 3,17+0,292 mm, distal - 3,17+0,281 mm. Deci,
pe parcursul primului an de functie, a avut loc o recesie ne-
insemnata a osului intrasinusal periimplantar, in partea me-
ziald - 0,21%0,129 mm (6,26%), In cea distala - 0,16+0,127
mm (4,87%). Analiza corelatiei Pearson a reflectat o corelatie
directa puternica dintre gradul de penetrare a implantului si
volumul osos nou-format intrasinusal atat la finele perioadei
de vindecare, cat si peste 1 an postprotetic: la a 2-a etapd, me-
zial r¥=0,8456 si 0,8764 distal; la 1 an postprotetic, mezial -
™ =0,869 si 0,8587 - distal.

Imaginea radiograficd peste 2 ani

Lotul de 26 de implante. Corticala noului planseu al SM
si trabeculele osului periimplantar sunt bine conturate cu
indicile de remodelare gr. IV (Figurile 4f, 5). Iniltimea osu-
lui rezidual inainte de instalare pentru implantele evaluate
la 2 ani, a constituit 7,67+0,499 mm, mezial si 6,78+0,435
mm, distal. Gradul de penetrare in sinusul maxilar a fost de
1,95+0,278 mm si 2,44+0,293 mm, respectiv. Tnél‘;imea chea-
gului sangvin cu fragmentele osoase postoperator a atins va-
lori de 3,28+0,289 mm si 3,77+0,293 mm. Dupa o recesiune
a cheagului sanguin (la transformarea in os pe parcursul pe-
rioadei de vindecare) de 0,72+0,187 mm mezial si 0,7+0,146
mm distal, la a doua etapa, osul intrasinusal a constituit din
mezial 2,560,303 mm, distal - 3,07+0,326 mm. Tnél;imea
osului nou-format a crescut din aspect distal nesemnificativ
fata de cea a osului, apreciata la a doua etapa.

La 2 ani, acesti indici au fost 2,55+0,27 mm si 3,18+0,34
mm. Asadar, pe parcursul a 2 ani de functionare a implante-
lor, indltimea noului os format a atins, practic, valorile initiale,

sially and 6.78+0.435 mm distally. Penetration degree into
maxillary sinus was 1.95+0.278 mm and 2.44+0.293 mm.
The height of blood clot together with fragments of bone was
3.28£0.289 mm and 3.77+0.293 mm. After the recession of
blood clot of 0.72+0.187 mm mesially and 0.7+0.146 mm dis-
tally and BC transformation during the healing period, at the
second stage the intrasinusal bone was mesially 2.56+0.303
mm, distally - 3.07£0.326 mm. The height of newly formed
bone increased insignificantly on distal side compared the
level appreciated on second stage.

At two years the values were 2.55+0.27 mm and 3.18+0.34
mm. Thus, during two years of functional loading the height
of newly formed bone reached the values obtained at the sec-
ond stage. Even though the values are almost equal, there has
been noticed bone apposition after two years of 0.71+0.173
mm in 11 implants from mesial side and 0.57+0.141 mm in
12 implant from distal one. There have been noticed a bone
atrophy of 0.57£0.102 mm mesially in 15 implants and
0.57+£0.101 mm distally in 14 implants. Pearson correlation
test has shown a strong direct correlation between the pen-
etration degree into maxillary sinus and the newly formed
intrasinusal bone both at the end of healing period as well as
after 2 years of functional loading: at the second stage mesial
r¥=0.784 and 0.872 distally; after 2 years of prosthetic load-
ing r¥¥ =0.808 mesially and 0.812 distally.

After 3 years (19 implants) cortical layer of newly MS floor
is well contoured with IV degree remodeling index.

The initial RBH before implant placement (Figure 6b) for
3 years follow-up was 7.73+0.69 mm mesially and 6.69+0.50
mm distally. The penetration degree into maxillary sinus was
2.32+0.34 mm and 2.76+0.27 mm respectively. After a reces-
sion of substrate (Figure 6¢c) equal to 0.38+0.17 mm mesi-
ally and 0.42+0.19 mm distally during its transformation
into bone, at the second stage surgery the instrasinusal bone
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Fig.5 F, 42 de ani. a. inél;imea osului rezidual la 15 - 5,2 mm, la 16 - 3,8 mm; b. Fragment din OPG dupa instalarea implantelor:
SP1 4,2 - 10 mm si 4,2 - 8 mm c. Fragment din OPG peste 6 luni, implantele acoperite cu os nou-format care este In curs de contopire cu cel
rezidual. inél;imea osului nou - 4,53 mm. IR - gr. II. d. OPG la 2 ani, recesia osului cu 0,82 mm. Osul intrasinusal nou-format - 3,2 mm,
IR - gr. IV. e. OPG la 4 ani - osul periimplantar stabil. f. Constructia protetica.

Fig. 5 F, 42 y.o.a. RBH at tooth 15 - 5.2 mm, 16 - 3.8 mm. b. OPG fragment after SPI implant placement 4.2 - 10 mm and 4.2 - 8 mm.
c. OPG fragment after 6 months, implants covered with new bone which is fusing with the residual one; the new bone height - 4.53 mm.
RI - 2" degree. d. OPG after two years, bone recession with 0.82 mm. The new formed intrasinusal bone - 3.2 mm, RI - [V* degree.

e. OPG after 4 years - stable periimplant bone. f. Prosthetic restoration.

obtinute la a 2-a etapa. in pofida faptului ci valorile sunt apro-
ximativ egale, la 11 implante din aspect mezial si 12 implante
din aspect distal, a avut loc o apozitie osoasa intrasinusala pe
parcursul a 2 anide 0,710,173 mm, mezial si 0,570,141 mm,
distal. La celelalte implante (15 mezial si 14 distal), osul in-
trasinusal a suferit o atrofie de 0,57+0,102 mm si 0,570,101
mm, respectiv. Analiza corelatiei Pearson a reflectat o corelatie
stransa dintre gradul de penetrare a implantului si volumul
osos nou-format intrasinusal, atat la finele perioadei de vin-
decare, cat si peste 2 ani postprotetic: la a 2-a etapa, mezial
v=0,784si 0,872, distal; la 2 ani postprotetic, mezial r¥=0,808
si 0,812, distal.

Peste trei ani (lotul de 19 implante), corticala noului plan-
seu al SM este bine conturata cu indicile de remodelare gr. IV.

Iniltimea initiald a osului rezidual (Figura 6a), inainte de
implantare pentru implantele evaluate la 3 ani, a constituit
7,73%0,69 mm, mezial si 6,69+0,50 mm, distal. Gradul de pene-
trare in sinusului maxilar (Figura 6b) a fost de 2,32+0,34 mm
si 2,76+0,27 mm, respectiv. Tnél'gimea cheagului sangvin cu
fragmentele osoase postoperator a atins valori de 3,63+0,35
mm si 4,08+0,28 mm, respectiv. Dupa o recesiune a substra-
tului (Figura 6¢), la transformarea lui In os pe parcursul pe-
rioadei de vindecare, de 0,38+0,17 mm, mezial si 0,42+0,19
mm, distal. La a doua etap4, osul intrasinusal a constituit din

was 3.24+0.4 mm mesially and 3.65+0.33 mm distally. These
indices after 3 years were 3.4+0.39 mm and 3.69+0.29 mm.
Pearson correlation test has shown a strong direct correla-
tion between the penetration degree into maxillary sinus and
the newly formed intrasinusal bone both at the end of heal-
ing period as well as after 3 years of functional loading: at
the second stage mesially r¥=0.914 and 0.826 distally; after 3
years r¥=0.87 mesially and 0.74 distally.

Hence, the height on new formed bone didn’t suffer essen-
tial modifications after 3 years of functioning. Despite these
average values, there has been noticed a bone recession after
3 years, equal with 0.58+0.17 mm mesial in 8 implants and
0.57+0.14 mm distal in 11 implants. This phenomenon occurs
due to maintained tendency of sinus pneumatization i.e. there
are no sufficient opposing masticatory forces to interior pres-
sure from sinus. However other 11 implants from mesial side
and 8 from distal one had bone apposition (Figure 6d) equal
with 0.75%£0.18 mm and 1.0+0.31 mm. The bone apposition/
resorption can be explained by the Wolf’s law [10] and Frost’s
mechanostat theory [28]. This issue requires a separate ran-
domized study taking into consideration other local and gene-
ral factors.
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Fig. 6 F, 38 de ani. a. Absenta d. 14, 15, 16. Iniltimea ORS: la 14 - 5,3 mm, la 15 - 4,3 mm, la 16 - 7,4 mm. b. Fragment din OPG dupd instalarea
implantelor Alpha Bio,la d. 14 - 3,75-10,1a 15 - 4,2-11,5,1a 16 - 5,0-11,5. Fragmente de os elevate. IR - gr. I. ¢. Fragment din OPG dupa 5,5
luni: recesia CO, consolidarea fragmentelor de os cu cel rezidual, IR - gr. II. d. Fragment din OPG - 3 ani de la punerea in functie a implantelor:
apexul implantelor acoperite cu os; Inaltimea osului nou-format intrasinusal variaza intre 3,1 si 5,2 mm. IR - gr. IV. e, f. Constructiile protetice.
Fragment din OPG - 4 ani de la punerea in functie, apozitie de os, IR - gr. IV.

Fig. 6 F, 38 y.0. a. Teeth 14, 15, 16 absent. RBH at tooth 14 - 5.3 mm, 15 - 4.3 mm, 16 - 7.4 mm. b. OPG fragment after Alpha-Bio
implant placement at tooth 14 - 3.75-10 mm implant, 15 - 4.2-11.5 mm, 16 - 5.0-11.5 mm. Elevated bone fragments. RI - first degree.
c. OPG fragments after 5.5 months: BC recession, fusion of bone fragments with the residual one, Rl second degree. d. OPG fragment 3 years
after functional loading: implant apices covered with bone, the new formed bone height varies between 3.1 and 5.2 mm. RI - IV*" degree.
e, f. Prosthetic constructions.

mezial - 3,24+0,40 mm, distal - 3,65+0,33 mm. Acesti indici la
3 ani, respectiv, au fost de 3,4+0,39 si 3,69+0,29 mm. Analiza
corelatiei Pearson a reflectat o corelatie stransa dintre gradul
de penetrare a implantului si volumul osos nou-format intra-
sinusal, atat la finele perioadei de vindecare, cat si peste 3 ani
postprotetic: l1a a 2-a etapa mezial, 1v=0,914 si 0,826, distal; la
3 ani postprotetic, mezial r¥ =0,87 si 0,74 - distal.

Asadar, pe parcursul a 3 ani de functionare a implantelor,
inaltimea valorilor noului os format nu au suferit modificari
esentiale. In pofida acestor valori medii obtinute, in grupul dat
a fost observat ca in jurul la 8 implante din aspect mezial si la
11 din aspect distal, pe parcursul a trei ani, a avut loc o rece-
siune a osului de 0,58+0,17 mm si 0,57+0,14 mm, respectiv.
Acest fenomen poate fi explicat prin faptul ca tendinta pneu-
matizarii SM se mentine, adica presiunii din interiorul sinusu-
lui nu-i sunt contrapuse suficiente forte (sau, lipsesc) mastica-
torii. Totodat3, la celelalte 11 implante din aspect mezial si la
8 - distal, aavutloc o apozitie (Figura 6d) osoasa de 0,75+0,18
mm si 1,0+0,31 mm, respectiv. Apozitia/resorbtia de os poate
fi explicata prin legea lui Wollf (2010) [27] si teoria mecanos-
tatului, descrisa de Frost (1990) [28]. Aceasta intrebare nece-

Analysis of intrasinusal peri-implant bone formation and its
evolution after functional loading

The study of X-ray image has shown that the opacity vol-
ume, appeared after implant placement by the proposed
method, is decreasing during the healing period becoming
more packed and is merging with the maxillary sinus floor
i.e. a new intrasinusal peri-implant bone is formed. The new
bone is in contact with the penetrating part of implant into MS
and often covers its apex. The height of newly formed bone
is 16-18% less than the height of substrate appreciated on
first stage. Seeking answer to this question we started from
the morpho-functional analysis of stomatognathic system.
Posterior areas of maxilla have specific anatomical and physi-
ological feature. Bone is subjected to two antagonistic forces
in cases dental arches. First force is projected from inferior
through teeth during mastication. The second one is pro-
jected superiorly from the MS in which the air pressure is in-
creasing during exhalation. It is weaker than the first one but
acts permanently. Nonequilibrium is created and bone mod-
eling/remodeling occurs in physiological limits. Masticatory
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sita un studiu randomizat, ludnd in consideratie si alti factori
de ordin local, precum si general.

Analiza formdrii osului intrasinusal periimplantar si a evolu-

tiei lui dupd punere in functie

Studiul tabloului radiografic a demonstrat ca opacitatea,
aparutd imediat dupa instalarea implantului prin metoda ela-
borata, ulterior, pe parcursul fazei de vindecare, se micsoreaza
in volum si devine mai intensd, contopindu-se cu planseul SM,
adica are loc formarea noului os intrasinusal periimplantar.
Noul os se afla in contact cu segmentul penetrant in SM si, ade-
seori, acoperi si apexul implantului. iniltimea noului os for-
mat este cu 16-18% mai mica in comparatie cu cea a ,substra-
tului”, apreciati la prima etapa. in cautarea explicatiei la acest
fenomen, am pornit de la analiza morfo-functionala a aparatu-
lui stomatognat. Sectoarele posterioare ale maxilei au o par-
ticularitate anatomo-fiziologicd deosebiti. In cazul arcadelor
dentare integre, asupra osului apofizei alveolare actioneaza
doua forte diametral opuse. Prima se transmite intermitent,
din inferior, in timpul masticatiei, prin intermediul dintilor. A
doua forta se transmite din superior, din SM, in care, in timpul
expiratiei, presiunea aerului se mareste. Aceasta forta este de
o intesitate mult mai micd decat prima, insa actioneaza perma-
nent. Intre aceste doui forte, se instaleazi un echilibru si re-
modelarea se petrece in limita fiziologica. Cu pierderea dinti-
lor, fortele masticatorii nu se mai transmit asupra maxilarelor,
remodelarea se atenuiaza si, in scurt timp, demareaza atrofia
apofizei alveolare. Din superior continua sa actioneze presiu-
nea sporiti a aerului la expiratie. In continuare, osul subantral
se atrofiaza atat din superior, cat si din inferior. Concomitent,
sinusul maxilar se mareste in volum. Acest fenomen este nu-
mit ,pneumatizarea sinusului” (Figura 7). Astfel, micsorarea
inaltimii CO in perioada transformarii lui in os, este influen-
tata de presiunea ridicata a aerului in SM in timpul expiratiei
asupra cheagului si a osului imatur nou-format.

Peste un an de la punerea in functie a implantelor, instalate
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forces are no longer transmitted to jaws with teeth loss, re-
modeling is diminished and shortly, alveolar bone loss occurs.
Increased air pressure continues to act from superior during
exhalation. Subantral bone loss is atrophied consequently
from superior and inferior sides. At the same time, maxillary
sinus increases its volume. This phenomenon is called “sinus
pneumatization” (Figure 7). Thus, CO height reduction dur-
ing its transformation into bone is influenced by the high air
pressure from MS during exhalation acting on blot clot and
newly immature bone.

It has been noticed that, after one year of function of im-
plants placed by the proposed method, the bone height at this
stage compared with the previous one (at the second stage)
is less, mesially with 4.87%, distally with 6.26%. Hence, bone
recession continued but it was 3 times less than at the pre-
vious stage. What factor/factors influenced the decrease of
bone recession speed remain unclear.

After two years intrasinusal bone height became the same
as at the second stage due to bone apposition. The results
analysis after 3 of functioning has shown a controversial re-
sult, at some implants - resorption and in others - apposition.

Peri-implant crestal bone status

The peri-implant cortical bone evolution in implants in-
stalled through flapless CrSL and without lateral in two stages
condensation of implant socket is still unstudied.

At the second stage surgery average bone resorption
in anterior peri-implant side in 92 implants was 0.63+0.09
mm (61 implants), in posterior side - 0.47+0.05 mm (73 im-
plants). In other cases there has been noted bone apposition
from mesial and distal aspects of 0.46+0.05 mm (31 implants)
and 0.3620.07 mm (19 implants). This can be due to flapless
implant placement. Bone loss was significant (1.3 mm; 1.6
mm and 1.8 mm) around three implants with spontaneous
gingival dehiscence.

Fig. 7 B., 46 de ani. Fragment din CBCT. Dintele 16 extras 9 ani anterior, resorbtie masiva a planseului SM din superior si, mai putin
pronuntatd, a apofizei alveolare; indltimea ORS - 2,59 mm. Doi ani dupa extractia dintilor 25, 26 - a demarat resorbtia osului subantral.

Fig. 7 M., 46 years. CBCT fragment. Tooth 16 extracted 9 years ago, severe resorption of MS floor from superior and less from crestal
margin, RBH height - 2.59 mm. Two years after tooth 25, 26 extractions - subantral bone resorption was noticed.
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prin metoda elaboratd, a fost constatat ca inaltimea osului la
aceasta etapd, in comparatie cu cea precedenta (de la a doua
etapad), este mai mica, mezial cu 4,87%, iar distal - cu 6,26%.
Deci, recesia osului a avut loc in continuare, Insa ea a fost de
trei ori mai mica decat la etapa precedenta. Sub influenta ca-
rui/caror factori s-a micsorat viteza de recesie a osului, rama-
ne de stabilit.

Peste doi ani, Tndltimea osului intrasinusal, In rezultatul
apozitiei, s-a egalat cu valorile lui initiale (de la a doua etapa).
Analiza rezultatelor peste trei ani de functionare a demonstrat
un tablou controversat, la unele implante - rezorbtie, la altele
- apozitie.

Starea osului crestal periimplantar

La momentul actual, este insuficient studiata evolutia osu-
lui cortical periimplantar la instalarea implantelor prin SLCr,
fara decolarea lambourilor mucoperiostale si fara condensa-
rea laterald a neoalveolei.

La a doua etapa chirurgicalg, la cele 92 de implante studiate
in partea anterioard, media resorbtiei osului cortical periim-
plantar la apofiza alveolara a fost de 0,63+0,09 mm (61 de im-
plante), in cea posterioara - de 0,47+0,05 mm (73 de implante).
In restul cazurilor, a fost atestatd o apozitie osoasa din aspect
mezial si distal de 0,46+0,05 mm (31 de implante) si 0,36+0,07
mm (19 implante), respectiv. Aceasta se poate datora pozi-
tiondrii subcorticale a implantelor. In jurul a trei implante cu
dehiscenta gingivald spontand, resorbtia osului cortical a fost
semnificativa (1,3; 1,6 si 1,8 mm).

Pentru implantele evaluate la 1 an postprotetic, resorbtia
osului cortical periimplantar, in perioada de vindecare, a consti-
tuit 0,600,145 mm, mezial si 0,59+0,142 mm, distal. Totodata,
la 11 implante din mezial si la 8 din distal, a avut loc o apozitie
osoasa de 0,52+0,09 mm si, respectiv, de 0,44+0,13 mm. Peste
un an dupa solicitarea functionald, resorbtia osoasa a constitu-
it: 0,79+0,175 mm si 0,38+0,166 mm. Si in acest caz, a avut loc
apozitie osoasa la 10 implante din aspect mezial (0,63+0,112
mm) sila 19 implante din aspect distal (0,730,124 mm).

Pentru implantele evaluate la 2 ani postprotetic, resorb-
tia osului cortical periimplantar in perioada de vindecare a
constituit 0,52+0,141 mm din mezial (pentru 15 implante)
si 0,540,165 mm din aspect distal (pentru 16 implante).
Celelalte implante s-au manifestat prin apozitie osoasa de
0,37+0,06 mm, mezial si de 0,14+0,053 mm, distal. Peste 2 ani,
resorbtia osului periimplantar a continuat pentru 17 implan-
te din aspect mezial (0,46+0,081 mm) si 13 implante - distal
(0,430,137 mm). Si pe parcursul a doi ani s-au inregistrat im-
plante in jurul cdrora a avut loc apozitie osoasa: 10 - din as-
pect mezial (0,46+0,151 mm) si 14 - din cel distal (0,50+0,077
mm). Pentru implantele evaluate la 3 ani postprotetic, resorb-
tia osului cortical periimplantar in perioada de vindecare a
constituit 0,48+0,212 mm, mezial (13 implante) si 0,15+0,066
mm, distal (14 implante). Celelalte implante (6 mezial si 5 dis-
tal) s-au manifestat prin apozitie osoasa de 0,4+0,115 mm si,
respectiv, 0,54+0,193 mm. Peste 3 ani, resorbtia osului peri-
implantar a constituit 0,97+0,151 mm, mezial (18 implante) si

Sinus lift crestal miniinvaziv

Peri-implant cortical bone resorption was 0.60+0.145 mm
mesially and 0.59+0.142 mm distally form 30 implants evalu-
ated 1 year after loading. There was noted bone apposition in
11 implants mesially and 8 implants distally 0.52+0.09 mm
and 0.44+0.13 mm. After one year of function, the cumulative
bone resorption was 0.79+0.175 mm and 0.38+0.166 mm.
There was also bone apposition in 10 implants 0.63+0.112
mm mesially and 0.73+£0.124 mm distally in 19 implants.

Peri-implant cortical bone resorption in implant evalu-
ated after 2 years was 0.52+0.141 mm mesially (15 implants)
and 0.54+0.165 mm distally (for 16 implants). Other im-
plants had bone apposition of 0.37+0.06 mm mesially and
0.14+0.053 mm distally. Bone resorption continued after 2
years in 17 implants (0.46+0.081 mm) mesially and in 13 im-
plants distally (0.43+0.137 mm). After two years there have
also been implants with bone apposition: 10 implants mesi-
ally (0.46+0.151 mm) and 14 distally (0.50£0.077 mm).

For implants evaluated after 3 years of functioning, peri-
implant cortical bone resorption during healing period was
0.48+0.212 mm mesially (13 implants) and 0.15£0.066 mm
distally (14 implants). Other implants (6 mesially and 5 dis-
tally) had bone apposition of 0.4+0.115 mm mesially and
0.54+0.193 mm distally. The cumulative peri-implant bone
resorption after 3 years was 0.97+0.151 mm mesially (18 im-
plants) and 0.53+£0.123 mm distally (17 implants). Bone ap-
position was also noted at this stage in one implant mesially
and in 2 - distally.

Complications of implant placement according to the elabo-
rated method

During implementation into practice of this method, the
following specific complications were encountered in implant
installation by crestal access.

Propulsion of implant into maxillary sinus. This complica-
tion occurred in two patients who were previously prosthesis
wearers. In both cases the implants were installed at level of
first left molars, residual bone density was IV degree.

In patient C., 52 y.o. with teeth 25, 26, 27 absent, a 3.75-10
mm implant was accidentally propelled into maxillary sinus at
the level of tooth 26 (RBH - 3.8 mm). Surgery was interrupted
and an x-ray performed. Opacity was noted around penetrat-
ing segments of implants 25 and 27 into MS. The implant was
positioned horizontally seen on the background of this opacity.
The implant surrounded by bone fragments and blood clot was
noted after flap elevation and window making in the lateral
maxillary sinus wall. A new implanted with a 4.2 mm diameter
and the same length was inserted with 15 N/cm through the
same implant socket. The postoperative period was unevent-
ful. Osseointegration of all implants was noticed at the second
stage surgery after 7 months.

The second case. Patient P, 56 y.o. Absence of premolars
and molars from both sides, the patient was removable pros-
thesis wearer for 5 years. The 4.2-10 mm implant was propelled
into MS during placement (RBH - 4.0 mm). Bone density was
D4, as in the first case. An ordinary window was created in the
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0,530,123 mm, distal (17 implante). Si la aceasta perioada, a
fost Inregistrata apozitie de os in jurul unui implant din mezial
sila 2 implante, din distal.

Complicatiile la instalarea implantelor prin metoda elabo-
ratd

Pe parcursul implementarii in practica a metodei, au fost
intalnite urmatoarele complicatii specifice pentru instalarea
implantelor prin acces crestal.

Propulsarea implantului in sinusul maxilar. Aceasta compl-
catie (accident) a fost intalnita la doi pacienti, anterior purta-
tori de proteze mobilizabile. in ambele cazuri, tentativele de
instalare a implantelor au fost la nivelul primilor molari din
stanga, osul rezidual cu densitatea gr. IV.

La pacienta C., 52 de ani, cu absenta d. 25, 26, 27, in tim-
pul infiletdrii implantului cu diametrul 3,75 mm si lungimea 10
mm, la nivelul d. 26 (osul residual - 3,8 mm) el, accidental, a
fost propulsat in SM. Interventia chirurgicald a fost intreruptd
si efectuatd radiografia - OPG. Pe radiogramd a fost constatatd
o opacitate in jurul segmentelor implantelor de la 25 si 27 pene-
trante in SM. Pe fundalul acestei opacitdti, in pozitie orizontald,
se afla implantul propulsat in sinus. Interventia chirurgicald a
fost prelungitd. Dupd decolarea lamboului mucoperiostal si cre-
area ferestrei in peretele lateral al SM, a fost depistat implantul
inconjurat de un cheag de sdnge, cu fragmente mici de os, situ-
ate sub membrana integrd a SM. In neoalveola creatd anterior,
prin care a fost propulsat implantul, a fost inserat cu o fortd de
15 N/cm un implant de aceeasi lungime, insd cu diametrul de
4,2 mm. Perioada postoperatorie a parcurs fdrd particularitdti.
La a doua etapd chirurgicald, efectuatd peste 7 luni, a fost con-
statatd osteointegrarea tuturor celor trei implante.

Al doilea caz. Pacienta P, 56 de ani. Absenta premolarilor si
molarilor din ambele pdrti, purtdtoare de 5 ani a protezei parti-
al mobilizabile. Implantul, cu diametrul 4,2 mm si lungimea 10
mm, in timpul instaldrii la nivelulu d. 16 (osului rezidual suban-
tral - 4,0 mm), accidental a fost propulsat in sinusul maxilar. Ca
si in primul caz, osul a fost cu densitatea D4. In mod tipic, a fost
create o fereastrd in peretele lateral al SM. Membrana decola-
td de la planseu era cu o perforatie de 2-3 mm lungime, a fost
depistat implantul situat in pozitie orizontald. Perforatia mem-
branei a fost ,reparatd” cu membrand rezorbabild. In continua-
re, interventia a fost finalizatd dupd metoda SLL, cu instalarea
simultand a implantelor.

A contribuit la survenirea accidentului densitatea joasa
(D4) si indltimea mica a osului rezidual, unde a fost inserat
implantul.

Perforatia membranei si consecintele ei. Principalul neajuns
al elevatiei planseului SM prin abord crestal este cd interven-
tia se efectueaza ,orb” si persista riscul perforatiei membra-
nei, cu eventuala dezvoltare a complicatiilor. Din motivul dat,
aceastd metoda nu este acceptata de catre numerosi clinicieni.
Frecventa acestei complicatii variaza intre 0% si 21,4% [29].
Tetsch J. si colab. [30] au raportat dupa instalarea pe parcur-
sul la 15 ani a 2190 de implante, ca perforatia membranei in
SLCr a fost constatata in 1,42% din cazuri, pe cand in SLL - in
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later MS wall. Elevated membrane had a perforation of 2-3 mm
length, and implant positioned horizontally. The membrane
perforation was “repaired” with a resorbable membrane. The
surgery further continued as a lateral sinus lift with simultane-
ous implant placement.

The low bone density (D4) and small RBH contributed to
accident occurrence.

Membrane perforation and its consequences. The main di-
sadvantage of transcrestal MS lift is that the elevation and
grafting are performed blind and there is a risk of membrane
perforation with complication occurrence. That is why this
method is not accepted by many clinicians. The frequency of
this complication varies between 0% and 21.4% [29]. Tetsch
et al. [30] report that after the placement of 2190 implants
in 15 years, the membrane perforation occurred in 1.42%
of cases for CrSL and in 12.26% of cases for LSL. The risk of
membrane perforation occurs during floor fracture with oste-
otome but it cannot be avoided during implant placement as
well. The Valsalva test was considered positive if nasal bloody
offs occurred in postoperative period in patients with negati-
ve initial Valsalva test. Positive intraoperative Valsalva test in
our study was noted in 11 cases (5.14%) from 214 implants
placed by the proposed method. When membrane perfora-
tion was noted in these cases, a shorter implant than planned
was installed with the hope that under sinus pressure the
margins of perforation will come in contact and spontaneous
healing will take place. Patients were additionally prescribed
nasal drops with vasoconstrictors. There have been notice no
pathological signs on alveolar crest and inside the MS during
healing period and thereafter, all implants being considered
osseointegrated.

Discussion

Nowadays the minimal invasive procedures become more
popular in surgery and in oral implantology as well. They are
elaborated and implemented into practice for decreasing the
patients’ postoperative morbidity, costs, providing earlier pa-
tients’ rehabilitation with similar or even better results than
the classical methods. The efficacy of implementation of new
methods (including the minimal-invasive ones) into practice
can be appreciated on long-term results.

In the present study in order to achieve rehabilitation of
122 patients with severe atrophic edentulous maxilla, 214
two-stage dental implants were installed according to the
elaborated minimally-invasive elaborated method (flapless
“green-stick” fracture with osteotome, without bone con-
densation and grafting) [1] from which 4 (1.87%) were lost
during healing period. The treatment results had been evalu-
ated for 3 years. The survival rate of 210 implants (98.13%)
after their loading was 100%. Similar results after 3 years of
implant placement with CrSL without grafting materials with
flap elevation and bone condensation with osteotome were
reported by other authors [31, 32-34]. A recent study shows
similar results after one year of flapless implant placement
without grafting but with residual bone condensation [35]. It



12,26% din cazuri. Riscul de perforare a membranei persista
in momentul fracturarii planseului cu osteotomul, insa el nu
poate fi exclus si in timpul infiletdrii implantelor. La aparitia In
perioada postoperatorie la pacientii cu proba Valsalva negati-
va a elimindrilor sangvinolente din narina respectivd, proba
a fost consideratd drept pozitiva. In studiul nostru, la insta-
larea prin SLCr conform metodei elaborate la 214 implante,
proba Valsalva pozitiva a fost atestata in 11 (5,14%) cazuri.
Cand perforatia a fost constatatd, au fost instalate implante
cu o lungime mai mica decat cea preconizatd, cu speranta, ca
sub influenta presiunii sporite in sinus, se va produce colap-
sul membranei si marginile defectului vor veni in contact, fapt
ce va facilita vindecarea spontana a plagii. Pentru ameliora-
rea drenarii SM, pacientilor suplimentar le-au fost prescrise
picaturi nazale, In componenta cdrora intrau substante vaso-
constrictoare. Pe parcursul fazei de vindecare, precum si la
examenul la distantd, semne patologice la apofiza alveolara si
in sinusul maxilar n-au fost atestate, implantele fiind apreciate
ca si osteointegrate.

Discutii

La momentul actual, in toate ramurile chirurgiei, inclusiv
in implantologia oral3, o raspandire tot mai larga o capata
procedeele miniinvazive. Ele sunt elaborate si implementate
pentru diminuarea morbiditatii postoperatorii, reabilitarea
timpurie a pacientilor, micsorarea costului tratamentului si
obtinerea rezultatelor similare sau superioare, in comparatie
cu metodele clasice. Eficacitatea implementarii noilor metode
(inclusiv, celor miniinvazive) poate fi apreciata prin analiza re-
zultatelor tratamentului la distanta.

In studiul prezent, pentru reabilitarea implanto-protetica
a 122 de pacienti cu atrofii in sectoarele posterioare edentate
ale maxilei, conform metodei miniinvazive elaborate (fractura
in ,lemn verde” cu osteotomul a planseului SM fara condensa-
rea osului, fara decolarea lambourilor si fara grefare), au fost
instalate 214 implante dentare endoosoase de stadiul doi [1],
dintre care 4 (1,87%) au esuat pe parcursul vindecarii. Rezul-
tatele tratamentului au fost evaluate pe parcursul a 3 ani. Rata
supravetuirii celor 210 (98,13%) implante integrate dupa pu-
nerea lor in functie la sfarsitul perioadei de evidentd, a fost
de 100%. Rezultate similare, inregistrate peste 3 ani de la in-
stalarea implantelor prin SLCr, fara utilizarea materialelor de
augmentatre, insa cu decolarea lambourilor mucoperiostale si
condensarea laterala a osului cu osteotomul, au fost descrise
de unii autori [31, 32-34]. In alt studiu recent, pe parcursul
primului an de punere in functie, a fost obtinuta o supravietui-
re similara a implantelor instalate fara lambou si fara augmen-
tare, insa cu condensare laterala a osului rezidual [35]. Anali-
zand rezultatele studiilor expuse, s-a constatat ca elementul
comun a fost instalarea implantelor fara utilizarea materiale-
lor de augmentare. In alt grup de studii, elevarea transcrestala
a planseului SM a fost efectuata conform metodei descrise de
Summers [10] - decolarea lambourilor mucoperiostale, con-
densarea laterald a osului rezidual cu fracturarea planseului
SM, utilizarea materialelor de grefare. Rezultatele atestate au
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has been noted that a common factor for all these studies was
the implant placement with no grafting material. In another
study the MS floor elevation was performed according to
Summers’ [10] technique with flap elevation, grafting place-
ment and bone condensation. The obtained results were low-
er and varied between 87% and 99% [22, 23, 36-38]. Which
of these factors or others lead to success rate decrease is still
unknown.

Peri-implant bone formation has a key role in implant
osseointegration. Bone healing and especially new bone for-
mation is difficult or even impossible without an adequate
vascularization [28, 39]. Carter D. and Giori N. [40] consider
that one of the key factors which maintain the osteogenic
differentiation of mesenchymal cells during healing period,
important in implant osseointegration, is the tissue satura-
tion with oxygen, a process linked with vascularization. The
periodontal plexus and apical arterials obliterate after teeth
loss and an abnormal circulation is installed (centripetal) -
arterial blood stream is directed toward inside the bone from
periosteal plexus [41]. The role of periosteal plexus in wound
regeneration, especially of cortical bone from posterior eden-
tulous areas, is obviously increased. It is known that 70%-
100% of jaw vascularization comes from periosteum [42].
Hence, the vascularization of a sector becomes difficult after
flap elevation influencing negatively on osteogenesis. It has
been demonstrated that bone resorption degree in flapless
placed implants is significantly less [20, 36, 43, 44]. The effect
of minimally-invasive surgery has been demonstrated in this
study as well. The bone resorption at the second stage in an-
terior side was 0.48+0.21 mm and 0.15+0.06 mm in posterior
one, after 3 years of functioning the values were 0.97+0.151
mm and 0.53+0.123 mm. In a recent study with flapless CrSL
and bone condensation without grafting, the resorption was
1.47 mm after 3 years [32]. According to some authors’ opin-
ion the increased resorption is due to lateral bone condensa-
tion with osteotomes. This process severely disturbs the vas-
cularization and leads to adjacent bone loss [45].

During elaboration of his method Summers R. applied au-
tologous bone through the implant site in order to facilitate
new peri-implant bone formation [10]. Later on other mate-
rials than autologous bone were used with the same purpose
[26, 28]. Similar situation occurs during LSL. The necessity
of grafting material on LSL was doubted by Lundgren S. et al.
They have shown that subantral bone formation is possible
without any grafting materials i.e. based only on blood clot
[46]. This idea was taken for transcrestal sinus lift [1, 47, 48].

Our results after implant placement by the proposed
method has shown that bone formation takes place under two
components - blood clot and bone fragments elevated from
MS floor. What is the role of these components in intrasinusal
peri-implant bone formation, is still unknown for sure. This
issue was studied to some extend on animals [49]. The space
under Shneiderian membrane, elevated with lateral access,
was filled with bone, autologous bone and deproteinised bo-
vine bone (Bio-oss). It has been demonstrated histologically
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fost inferioare si au variat Intre 99% si 87% [22, 23, 36-38].
Factorii, care au redus rata de succes, raman, deocamdata, ne-
cunoscuti.

In osteointegrarea implantelor, rolul crucial il are formarea
osului periimplantar. Vindecarea plagilor osoase si, indeosebi,
formarea noului os, fara o vascularizare adecvata a sectorului
respectiv, este dificila, iar uneori - imposibila [28, 39]. Carter
D. si Giori N. [40] considera ca, In perioada vindecarii, unul
dintre factorii principali in initierea si mentinerea diferenti-
erii celulelor mezenchimale pe cale osteogenica, importante
in osteointegrarea implantelor, este saturarea tesutului osos
cu oxigen, proces dependent de vascularizarea lui. Cu pier-
derea dintilor, plexul periodontal si arterele apicale dentare
se oblitereaza si in sectorul respectiv se instaleaza o circula-
tie sanguind anormald (centripetd) - fluxul sangvin arterial
se indreapta din plexul periosteal in interiorul osului [41].
In aceasti situatie, rolul plexului vascular periosteal in rege-
nerarea plagilor osoase, indeosebi la corticald, In sectoarele
edentate, evident sporeste. De mentionat faptul ca de la 70%
pana la 100% din vasele sangvine ale maxilei sunt originare
din periost [42]. Deci, la decolarea lambourilor mucoperiosta-
le, vascularizarea sectorului respectiv (pentru o anumita du-
ratd) devine dificila, influentdnd negativ osteogeneza. A fost
dovedit cd la instalarea implantelor in diverse sectoare ale
maxilarelor fara decolarea lambourilor, resorbtia osului cor-
tical periimplantar este semnificativ mai mica [20, 36, 43, 44].
Efectul miniinvaziv al chirurgiei fara lambou a fost demonstrat
si in prezentul studiu. La a doua etapa chirurgicalg, resorbtia
osului periimplantar la apofiza alveolara in partea anterioara
a fost 0,48+0,21 mm, in cea posterioara - 0,15+0,06 mm, iar
peste trei ani de la punere 1n functie - respectiv, 0,97+0,151 si
0,53+0,123 mm. in studiul dat, la instalarea implantelor prin
SLCr fara augmentare, insa cu decolarea lambourilor mucope-
riostale si cu condensarea osului, la trei ani dupa punere in
functie, resorbtia a fost de 1,47 mm [32]. Resorbtia sporita a
osului marginal periimplantar este consideratd de catre au-
tori drept o consecinta a condensarii laterale cu osteotoamele.
Acest procedeu traumatic deregleaza sever vascularizarea si
conduce la resorbtia osului adiacent [45].

La elaborarea metodei de elevare a planseului sinusului
maxilar prin acces crestal, Sammers R., pentru facilitarea for-
marii noului os periimplantar sub membrana Schneideriana
elevata, prin ,neoalveola” creata introducea os autogen [10].
Ulterior, cu acelas scop, au fost folosite diverse materiale ne-
autogene [26, 28]. Similara situatie a fost si este la elevatia
planseului SM prin acces lateral. Necesitatea utlizarii materi-
alelor de augmentare a fost pusa la Indoiala in SLL de cdtre
Lundgren S. si colab. Ei au demonstrat ca formarea osului in
spatiul subantral e posibila fara utilizarea materialelor de aug-
mentare, adicd numai In baza cheagului de sange [46]. Acest
deziderat a fost preluat la elevatia planseuluii prin acces cres-
tal [1,47,48].

Rezultatele obtinute de noi la instalarea implantelor prin
metoda elaborata au demonstrat ca formarea osului nou peri-
implantar are loc pe baza substratului format din doua compo-
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that the bone formed from blood clot or autologous graft be-
comes mature to the 5" week with a high density degree. The
authors have noticed that by this term the bone clot and autol-
ogous graft volumes significantly decreased, becoming 17.3%
and 57.6% from their initial volume, and after 6 months the
values were 19.4% (blood clot) and 31.4% (autologous bone).
Blood clot and bone fragments are present in peri-implant
space between Shneiderian membrane and maxillary sinus
floor in patients from our study, similar conditions to those
from the experiment. Applying the data from animal stud-
ies to explain the intrasinusal bone formation we found out
that they had a 4 lesser bone recession for blood clot and 2.5
times for autologous bone. Hence, bone formation in patients
is more active. Which factors contributes to osteogenesis in
intrasinusal peri-implant space? We started from the surgery
method, seeking answer to this question. One or more bone
fragments are detached after force application, sometimes
excessive, with osteotome on a limited are. They are further
displaced upper into MS with slow implant insertion motions.
Bone fragments can preserve or lose the connection with peri-
osteum (membrane) during these procedures (floor fracture,
implant placement). In the first case (connection preserved)
the fragments continue to be supplied with blood from inter-
nal vascularized area of Shneiderian membrane. Thus they
don’t lose the viability and keep their osteogenic properties,
and directly contributes to intrasinusal peri-implant bone
formation. Situations that are missing in the above mentioned
experiment on rabbits. In the second case, like in the experi-
ment, bone fragments act as a autologous graft with osteo-
inductive and osteoconductive properties and is subjected to
resorption. The tent phenomenon facilitates the intrasinusal
peri-implant bone formation in patients (Figure 3), which
protects the blood clot and immature bone from increased air
pressure from MS during exhale. This fact also is missing from
the above discussed experiment. Further studies are required
to appreciate the “destiny” and role of elevated bone frag-
ments. What happens with the intrasinusal peri-implant
bone after implant loading? It is clear that forces are applied
on adjacent and intrasinusal newly formed bone via implant.
The way of force distribution essentially differs, because im-
plants do not have periodontal tissue which would decrease
the aggressive forces. The forces are transmitted through all
the implant length. First of all they act on crestal bone and de-
crease toward the implant apex. When the forces are not axi-
ally distributed, the crestal bone acts as a fulcrum. Thus the
forces are excessively transmitted in this area as well in the
opposed periapical region to fulcrum where the new peri-im-
plant bone is. Increased air pressure acts from the maxillary
sinus opposite to the masticatory on in the area of implant
apex, in contrast to the crestal bone. Implant follow-up after
one years has shown that intrasinusal peri-implant bone al-
ready had the properties to withstand the masticatory forces
by 3 fold decreasing in bone resorption. It has been demon-
strated that the intrasinusal peri-implant bone equaled with
the initial height before loading as a result of bone apposition



nente autogene - cheagul sangvin si fragmentele de os elevate
de la planseul SM. Care este valoarea/parte a componentelor
in formarea noului os intrasinusal periimplantar, deocamdata
nu se cunoaste exact. Aceasta intrebare, intr-o oarecare ma-
sura, a fost studiata In experiment pe animale [49]. La iepuri,
prin procedeul de SLL, spatiul sub membrana Schneideria-
na elevata a fost augmentat cu sange sau cu particule de os
autogen, fie cu os bovin deproteinizat (Bio-Oss). Histologic a
fost demonstrat ca, osul nou-format in baza cheagului sangvin
sau a osului autogen, deja la a 5-a sdptamana devine matur, cu
o densitate Tnaltd. Autorii concomitent au observat ca, catre
acest termen, volumul cheagului sangvin si a osului autogen
drastic s-a micsorat, ajungand, respectiv, la 17,3% si 57,6%
din volumul lor initial, iar peste 6 luni - respectiv, la 19,4%
(cheagul sangvin) sila 31,4% (osul autogen). La pacientii din
studiul actual, in spatiul periimplantar dintre membrana Sch-
neideriana elevata si planseul SM, se afld cheagul sangvin si
fragmene de os, situatie similara celei din experiment. Apli-
cand aceste date, obtinute pe animale la explicarea formarii
osului intrasinusal, la pacientii din studiu, am constatat ca re-
cesia la ei este mult mai mic3, In comparatie cu cheagul sang-
vin - de 4 ori, iar cu osul autogen - de 2,5 ori. Asadar, la pa-
cienti formarea osului este mai activa. Care factori contribuie
la osteogeneza in spatiul periimplantar intrasinusal? Cautand
raspuns la aceasta intrebare, am pornit de la metodologia ope-
ratiei. In urma aplicirii fortei cu osteotomul, uneori excesive,
pe un sector limitat, de la planseul SM sunt detasate unul sau
mai multe fragmente de os. Ulterior, acestea, la inserarea lenta
a implantelor, sunt deplasate spre superior in SM. In timpul
manoperelor (fracturarea planseului, inserarea implantelor),
fragmentele 1si pot pastra legatura cu periostul (membrana)
sau pierde legitura cu el. In primul caz, fragmentele continui
sa fie ,alimentate” din stratul intern, vascularizat, al membra-
nei Schneideriene. Astfel, fragmentele nu-si pierd viabilitatea,
pastrandu-si proprietatile osteogenice si, in mod direct, con-
tribuie la formarea noului os periimplantar intrasinusal. Fapt
care lipseste in experimentul pe iepuri, expus mai sus. in al
doilea caz, ca si in experiment, fragmentele de os se afla in si-
tuatia (micro) autotransplantelor osoase cu proprietati oste-
oinductive si osteoconductive si in scurt timp sunt supuse re-
sorbtiei, analogic experimentului. Faciliteaza formarea osului
intrasinusal periimplantar la pacienti si fenomenul de ,cort”
(Figura 3), care protejeaza cheagul sangvin si osul imatur nou-
format de presiunea marita din SM in timpul expiratiei. Acest
fapt, deasemenea, lipseste in experimentul pus in discutie.
Pentru a aprecia ,soarta” si rolul fragmentelor de os elevate de
la planseul SM, sunt necesare studii in continuare.

Ce se petrece 1n osul periimplantar intrasinusal dupa pu-
nerea implantului in functie ocluzala? Este clar ca prin inter-
mediul implantului asupra osului adiacent, inclusiv, a celui
intrasinusal nou-format, sunt aplicate forte masticatorii. Mo-
dalitatea de transmitere a lor se deosebeste esential, deoarece
implantele nu au periodontiu, care ar atenua fortele mastica-
torii, Indeosebi pe cele agresive. Fortele asupra osului periim-
plantar se transmit pe toatd lungimea implantului. In primul
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after two years of functioning. After 3 years of loading bone
resorption was noticed in some implants and apposition in
others. Hence, bone modeling/remodeling permanently oc-
curs in intrasinusal peri-implant bone as a result of received
forces. This process is continuous and depends on the vector,
intensity of forces, bone maturation and its vascularization.
The peri-implant bone adapts to these forces by modeling/
remodeling by increasing or decreasing its density or volume.
Hence this process is individual and depends on many factors
which requires a randomized separate study.

The RBH plays an important role in implant osseointegra-
tion. A 26.7% failure rate was noticed in RBH less than 4 mm
[37]. However there are good results in RBH less than 4 mm
[32, 33]. The RBH in our study was 7.79+0.25 mm mesially
and 6.93+0.19 mm distally with values between 2.5 and 9.8
mm.

Initially, there was a tendency in LSL to elevate the mem-
brane higher so it would be possible to place bigger amount
of grafting material that would provide implant coverage of
10 mm [51]. The membrane elevation in CrSL is limited due
to the risk of its perforation an frequently do not exceed 4 mm
height. It is worth mentioning that the volume obtained dur-
ing LSL is drastically decreasing during first 3 years of func-
tioning. The resorption continues and reaches the implant
apex or goes even below [51]. A peri-implant bone apposition
was obtained in our study during MS floor elevation by the
proposed method, which was placed near the implant apex
after 3 years of functioning. Similar results are found in re-
cent studies [32, 33].

Conclusions

1) The elaborated method of flapless implant placement,
via “green stick” fracture, through crestal access without
grafting material and bone condensation is minimally-inva-
sive and easily tolerated by patients.

2) The newly formed intrasinusal peri-implant bone
merges with the residual one, contributing to implant-pros-
thetic rehabilitation of patients with severe atrophic areas in
posterior maxilla.

3) Further studies including experimental ones are re-
quired to understand some aspects of intrasinusal peri-im-
plant bone modeling/remodeling.
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rand, ele actioneaza asupra crestei alveolare, intensitatea lor
micsorandu-se spre osul intrasinusal periapical. Cand presi-
unea masticatorie este non-axiala, osul cortical de la creasta
alveolara serveste drept punct de sprijin. Fortele se transmit
in exces in acest sector precum si in regiunea periapicalad opu-
sa punctului de sprijin (planseul sinusului maxilar), unde este
situat osul nou-format. Spre deosebire de situatia de la creasta
alveolard, asupra osului periimplantar intrasinusal actionea-
z3, In sens opus, si presiunea sporita a aerului din SM. La mo-
nitorizarea implantelor dupa primul an de la punerea lor in
functie, a fost stabilit ca osul intrasinusal periimplantar deja
are capacitati de a raspunde fortelor care actioneaza asupra
lui prin micsorarea resorbtiei de trei ori fata de etapa prece-
dentd. Dupa doi ani de functionare a fost demonstrat c3, in re-
zultatul apozitiei, Indltimea osului intrasinusal periimplantar
s-a egalat cu indltimea care a avut-o Tnainte de punerea lui in
functie. Peste trei ani de evaluare, la o parte din implante s-a
observat apozitie de os, iar la cealalta - resorbtie. Deci, in osul
intrasinusal periimplantar, ca raspuns la fortele care actionea-
za asupra lui, au loc remanieri permanente - modelare/remo-
delare. Acest proces este continuy, fiind dependent de vecto-
rul si intensitatea fortelor care actioneaza asupra osului, de
maturitatea si vascularizarea lui. Prin modelare/remodelare,
osul periimplantar se adapteaza la aceste forte schimbandu-
si densitatea, marindu-se sau micsorandu-se in volum. Deci,
acest proces este individual si depinde de mai multi factori
care necesitd un studiu randomizat aparte.

Un rol important in osteointegrarea impantelor il are inal-
timea ORS. La instalarea implantelor in osul cu inaltimea mai
micd de 4 mm, a fost inregistrat un esec de 26,7% [37]. In
acelasi timp, au fost obtinute rezultate inalte si in cazurile cu
ORS mai mic de 4 mm [32, 33]. in studiul nostru, iniltimea
osului rezidual mezial a fost 7,79+0,25 si 6,93+0,19, distal, cu
intervalul de valori cuprins intre 2,5 si 9,8 mm.

Initial, in SLL, a fost o tendintd de a eleva membrana Sch-
neideriana la o distanta mare pentru a augmenta un volum re-
spectiv de biomateriale, cu speranta de a avea, In perspectiva,
os care ar acoperi implantele la o Tnaltime de pana la 10 mm
[51]. In SLCr, elevatia membranei este limitata din cauza ris-
cului de perforatie a membranei si, cel mai des, ea este elavata
pana la 4 mm. Este necesar de mentionat faptul ca volumul de
os obtinut la augmentarea SM prin SLL, pe parcursul primilor
3 ani se micsoreaza drastic. Resorbtia continua si in urmatorii
ani, iar osul atinge apexul implantelor sau se coboara si mai in-
ferior de el [51]. In studiul nostru, la elevatia planseului, con-
form metodei elaborate, a fost obtinuta apozitie de os intrasi-
nusal periimplantar, care, dupa 3 ani de punere in functie, era
situat In vecinatatea apexului implantelor. Rezultate similare
au fost descrise in studii recente [32, 33].

Concluzii

1) Metoda elaborata de instalare a implantelor prin acces
crestal, cu fracturarea in ,lemn verde” a planseului SM, fara
condensarea osului rezidual, fara decolarea lambourilor mu-
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coperiostale si fara utilizarea materialelor de grefare, este mi-
niinvaziva si usor suportata de catre pacienti.

2) Osul intrasinusal periimplantar nou-format se
contopeste cu cel rezidual, contribuind la reabilitarea implan-
to-protetica cu succes a persoanelor edentate cu atrofii severe
in sectoarele posterioare ale maxilei.

3) Pentru precizarea detaliilor in modelarea/remodelarea
osului intrasinusal periimplantar sunt necesare studii supli-
mentare, inclusiv experimentale.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Variabilitatea genetica a virusurilor gripale are un rol im-
portant asupra evolutiei procesului epidemic si a impactului
lor asupra sanatatii publice. Sistemul santineld de suprave-
ghere a virusurilor gripale la nivel local, regional si mondial
permite argumentarea si organizarea masurilor medico-ma-
nageriale si antiepidemice anticipative.

Ipoteza de cercetare

Sistemul santineld de supraveghere a tulpinilor de viru-
suri gripale permite anticiparea evolutiei procesului epide-
mic si propune masuri curativ-profilactice, care au un impact
pozitiv asupra sistemului de sanatate.

Noutatea adusa literaturii stiintifice din domeniu

Sunt expuse rezultatele analizei epidemiologice si viruso-
logice a SARI asociate cu gripa, in cadrul sistemului santinela
de supraveghere, cu evaluarea particularitatilor antigeni-
ce, genotipice si fenotipice ale tulpinilor de virusuri gripale
A(HIN1)pdmO09, A(H3N2) si B, izolate si identificate din pro-
bele prelevate de la copii in sezoanele epidemice 2012-2015
in Republica Moldova.

Rezumat

Introducere. Patologia respiratorie acutd are cea mai in-
alta incidenta la copii, cea mai vulnerabila varsta cea de pana
la 5 ani. Cazurile clinice de maxima dificultate sunt infectiile
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What is not known yet, about the topic

Genetic variability of influenza viruses has an important
role on the evolution of the epidemic process and their im-
pact on public health. The sentinel surveillance of influenza
viruses at local, regional and global levels argues measures
that allow to better management of the epidemic process.

Research hypothesis

Sentinel surveillance system of viruses strains allows sei-
zing anticipation of epidemic progress and proposes curative
and preventive measures, which should have a positive im-
pact on the health system.

Article’s added novelty on this scientific topic

Are presented the results of epidemiological and virologi-
cal analysis of SARI associated with influenza in the senti-
nel surveillance system, assessment antigenic, genotypic
and phenotypic particularities of strains of influenza virus
A(H1IN1)pdmO09, A(H3N2) and B, isolated and identified from
samples taken from children in epidemic seasons 2012-2015
in Republic of Moldova.

Abstract

Introduction. Acute respiratory pathology has the highest
incidence in children, the most vulnerable are still those aged
up to 5 years. Extremely difficult are the clinical cases with se-



SARI associated with influenza in children

respiratorii acute severe (SARI), manifestate prin pneumonii
si bronhopneumonii, si care sunt asociate cu gripa.

Material si metode. Metoda esentiala folosita - suprave-
gherea santineld epidemiologica; tehnici de biologie molecu-
lara in timp real (rRT-PCR) in detectarea virusurilor in ma-
terialul biologic (exsudate nazo-faringiene) la copii; izolarea
virusurilor gripale pe culturi de celule MDCK si MDCK-SIAT1
dupa metodologia OMS; identificarea, prin testul de hemaglu-
tinoinhibare cu antiseruri de referinta pentru virusurile gri-
pale A(HIN1)pdm09, A(H3N2) si B, oferite de Centrul de Co-
laborare al OMS, Institutul National de Cercetari in Medicina
(Londra, Marea Britanie).

Rezultate. SARI asociate cu gripa ameninta sanatatea
si viata copiilor; unui risc major sunt supusi copiii cu var-
sta de 0-4 ani. Tulpinile de virusuri gripale A(H1IN1)pdm09,
A(H3N2) si B izolate de la copiii cu SARI, sunt similare cu tul-
pinile respective, incluse in formula vaccinului antigripal, re-
comandat de Organizatia Mondiala a Sanatatii (OMS) pentru
sezoanele analizate in acest studiu.

Concluzii. Identificarea si evaluarea proprietatilor feno-
tipice, genotipice si antigenice ale virusurilor gripale au o
importanta majora in contextul corectitudinii politicii de utili-
zare a vaccinului antigripal in imunizarea sezoniera obligato-
rie a copiilor, optimizarii managementului si profilaxiei gripei,
inclusiv, In asociere cu SARI, pronosticarii procesului epide-
mic, precum si reducerii impactului negativ asupra sistemului
de sanatate.

Cuvinte cheie: infectii respiratorii acute severe la copii, vi-
rusuri gripale, supraveghere, sezon epidemic.

Introducere

Afectiunile acute respiratorii sunt cele mai raspandite pa-
tologii la copii. Gripa, infectiile respiratorii acute sunt cauza de
deces anual a 2,5 mln de copii (OMS, 2011, 2014). Afectiunile
respiratorii acute sunt cauzele principale de morbiditate si
mortalitate la copii In primii ani de viata. Complicatia cea mai
frecventd si mai severa este pneumonia. Gripa si infectiile res-
piratorii virale acute (IRVA) sunt cele mai raspandite maladii
infectioase pe glob, care, adesea, declanseaza pneumonia. De
asemenea, la nivel global, virusul gripal este al doilea patogen
cel mai frecvent identificat la copiii cu infectii respiratorii se-
vere acute (SARI) - pneumonii, bronhopneumonii [1]. Pon-
derea acestor infectii in structura bolilor infectioase n unele
tari constituie pana la 95,0%. Anual, gripa si IRVA produc im-
portante pierderi economice prin rata inaltd de imbolnaviri,
numar mare de spitalizari cu complicatii severe si decese [2].
Procesul epidemic al gripei se manifesta prin epidemii anu-
ale, In urma variatiilor antigenice minore si pandemii, la un
interval de timp de 10-40 de ani, In urma variatiei antigenice
majore si aparitiei unei noi variante de virusuri gripale, care
anterior nu au circulat in populatia umana. in timpul epide-
miilor de gripa este afectata pana la 5,0-15,0%, iar in timpul
pandemiilor - pana la 50,0% din populatia unei tari [3].

Luand in consideratie modificarea permanenta a aparatu-
lui genetic al virusului gripal, riscul aparitiei unor noi variante
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vere acute respiratory infections (SARI), manifested by pneu-
monia and bronchopneumonia associated with influenza.

Material and methods. Essential method used is the sen-
tinel epidemiological surveillance; molecular biology tech-
niques in real time (rRT-PCR) to detect viruses in biological
material (nasopharyngeal exudates); isolation of influenza
viruses in cell cultures MDCK and MDCK-SIAT1 after WHO
methodology; identification by the hemagglutination inhi-
bition test with reference antisera for influenza A(H1N1)
pdm09, A(H3N2) and B, provided by the WHO Collaborating
Centre, National Institute of Health Researches (London, UK).

Results. SARI associated with influenza, threatens the
health and lives of children, with a major risk are faced the
children aged 0-4 years. Strains of influenza virus A(H1N1)
pdm09, A(H3N2) and B, isolates from children with SARI, are
similar to the respectively strains included in the influenza
vaccine formula recommended by the World Health Organiza-
tion (WHO) for the seasons analyzed in this study.

Conclusions. The obtained results shows, that the identi-
fication and evaluation of phenotypic, genotypic and antigenic
properties of the influenza viruses, have a major importance,
in the context of fairness policy, for the use of influenza vac-
cine in compulsory seasonal immunization of the children,
optimizing the management of treatment and prophylaxis
of influenza, including in combination with SARI, foreseeing
epidemic process and reducing the negatively impact on the
health system.

Key words: severe acute respiratory infections in children,
influenza virus, surveillance, epidemic season.

Introduction

Acute respiratory diseases are the most common diseas-
es in children. Influenza, acute respiratory infections are the
leading causes of death of 2.5 million children annually (WHO
2011, 2014). Acute respiratory diseases are the leading causes
of morbidity and mortality in children in the early years. The
most frequent and severe complication is pneumonia. Influ-
enza and acute viral respiratory infections are the most wide-
spread infectious diseases around the globe, which often trig-
gers pneumonia. Also, globally, influenza is the second most
common pathogen identified in children with SARI (pneumo-
nia, bronchopneumonia) [1]. The share of these infections in
the structure of infectious diseases in some countries is up
to 95.0%. Annual, flu and SARI suggests significant economic
losses by the high rate of illness, a big number of hospitaliza-
tions with severe complications and deaths [2]. The epidemic
process of influenza is manifested by annual epidemics, which
are explained by the minor antigenic variations and pandem-
ics at 10-40 years, after major antigenic variation and the
emergence of new variation of influenza viruses, which has
not previously circulated in the human population. During in-
fluenza epidemics are affected up to 5.0 to 15.0%, and during
pandemics - to 50.0% of a country’s population [3].

Considering permanently change in the genetic apparatus
of the flu virus, the risk of new variations of influenza virus



de virus gripal cu potential pandemic, dezvoltarea rezistentei
la antivirale, se cere o monitorizare permanentd a situatiei
epidemiologice si a circulatiei virusurilor gripale, pentru a de-
pistala timp aparitia de noi variante de virus gripal, inclusiv cu
structura antigenica si genotipica modificate, pentru a selecta
corect tulpinile de virusuri gripale componente ale coctailului
vaccinului gripal pentru sezonul epidemic viitor, precum si a
tratamentului cazurilor de gripa.

in contextul celor mentionate, OMS a recomandat tuturor
Centrelor Nationale de Gripa din lume sa realizeze suprave-
gherea gripei, infectiilor respiratorii virale acute (IRVA) si SARI
dupa urmatoarele standarde: raspandirea geograficd, intensi-
tatea si tendinta procesului epidemic, pragul epidemic, tulpi-
nile de virusuri gripale dominante/codominante, rezistenta la
antivirale, impactul asupra sistemului de sanatate, cu scop de
pronosticare a situatiei epidemiologice si realizare a masuri-
lor de preventie, in functie de situatia creatd, prin elaborarea
vaccinurilor sezoniere specifice [4, 5].

In aceasti lucrare, sunt expuse rezultatele analizei epide-
miologice si virusologice a SARI asociate cu gripa, in cadrul
sistemului santineld de supraveghere, cu evaluarea particula-
ritatilor antigenice, genotipice si fenotipice ale tulpinilor de
virusuri gripale A(HIN1)pdmO09, A(H3N2) si B, izolate si iden-
tificate din probele prelevate de la copii in sezoanele epidemi-
ce: 2012-2013,2013-2014, 2014-2015 in Republica Moldova.

Material si metode

Supravegherea epidemiologica s-a realizat conform ordi-
blicii Moldova, in perioada sezoanelor reci 2012-2013, 2013-
2014 si 2014-2015 [6].

Detectarea virusurilor gripale in materialul biologic (exsu-
dat nazo-faringian), prelevat de la copiii cu SARI din grupu-
rile de varstd 0-4 ani si 5-17 ani, s-a realizat prin tehnici de
biologie moleculara (rRT-PCR), utilizand echipamentul CFX96
Real Time System (Bio-Rad) cu truse de amplificare, elaborate
de CDC (Atlanta, SUA) si recomandate pentru laboratoarele de
referinta din lume [7].

[zolarea virusurilor gripale pe culturi celulare MDCK si
MDCK-SIAT1 s-a efectuat conform metodologiei recomandate
de OMS [8]; identificarea tulpinilor izolate s-a realizat prin tes-
tul de hemaglutinoinhibare (RIHA) cu antiseruri de referinta
fata de virusurile gripale A(H1IN1)pdmO09, A(H3N2) si B, ofe-
rite de Centrul de Colaborare pentru gripa al OMS, Institutul
National de Cercetari in Medicind (Londra, Marea Britanie), cu
realizarea ulterioara a analizei genetice prin utilizarea tehni-
cilor de secventiere a genelor HA si NA ale virusurilor gripale
respective [9].

Determinarea sensibilitatii tulpinilor izolate la remediile
antigripale (Oseltamivir, Zanamivir) s-a efectuat prin testul de
inhibare a neuraminidazei dupa metoda recomandata de OMS,
in colaborare cu Institutul National de Cercetari in Medicina
din Londra, Marea Britanie [10].

Estimarea incidentei prin SARI asociate cu gripa la copii
(raportat la 100.000 de populatie), s-a efectuat dupa metoda
descrisda In Manualul privind estimarea poverii gripei, OMS
[11,12].

SARI asociate cu gripa la copii

with pandemic potential, development of resistance to anti-
virals, requires a constant monitoring of the epidemiological
situation and the circulation of influenza viruses, to detect in
time the emergence of new variations of flu virus, including
modified antigenic and genetic structure, to select correctly
the strains of influenza virus, the vaccine cocktail components
for next epidemic season and to manage the treatment of flu
cases.

To this end, the WHO recommended, to all National Centers
of Influenza in the world, to oversee the surveillance of influ-
enza, viral respiratory acute infections ,following standards:
geographical spread, intensity and tendency of epidemic pro-
cess, epidemic threshold, strains of dominant/codominant in-
fluenza viruses, antiviral resistance, the impact on the health
system for predicting the epidemiological situation and elab-
oration of the preventive measures depending on the arises
situation by creating specific seasonal vaccines [4, 5].

In this article are presented the results of epidemiological
and virological analysis of SARI associated with influenza in
the sentinel surveillance system, assessment antigenic, geno-
typic and phenotypic particularities of strains of influenza vi-
rus A(HIN1)pdmO09, A(H3N2) and B, isolated and identified
from samples taken from children in epidemic seasons: 2012-
2013,2013-2014, 2014-2015 in Republic of Moldova.

Material and methods

Epidemiological surveillance was realized according to
the order of Ministry of Health of the Republic of Moldova 9
points sentinel, during cold seasons 2012-2013, 2013-2014
and 2014-2015 [6].

Detection of influenza viruses in biological material (na-
sopharyngeal exudate), taken from children with SARI, from
0-4 and 5-17 years of age group, was achieved by molecular
biology techniques (rRT-PCR) using equipment CFX96 Real
time System (Bio-Rad) amplification kits, developed by CDC
(Atlanta, USA) and recommended by the reference laborato-
ries in the world [7].

Isolation of influenza viruses in MDCK and MDCK-SIAT1
cell cultures was performed according to the methodology
recommended by WHO [8], identification of isolates strains
was performed by hemagglutinin inhibition test (RIHA)
with reference antisera, against influenza A(H1N1)pdmO9,
A(H3N2) and B provided by Collaborating Centre for influen-
za of WHO, National Institute for Research in Medicine (Lon-
don, UK) with further realization of genetic analysis used for
sequencing genes HA and NA techniques of concerned influ-
enza viruses [9].

Determining sensibility of isolates strains to flu remedies
(Oseltamivir, Zanamivir) was conducted by neuraminidase in-
hibition test according to the method recommended by WHO,
in collaboration with the National Institute for Medical Re-
searches in London, UK [10].

Estimating the incidence of SARI associated with influenza
in children per 100,000 population was performed by method
described in the book about estimating the burden of influ-
enza, WHO [11, 12].
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Rezultate

Rezultatele analizei epidemiologice a SARI asociate cu
gripa in sezoanele reci 2012-2013, 2013-2014 si 2014-2015
denota faptul, ca cei mai afectati au fost copiii din grupurile
de varsta 0-4 ani si 5-17 ani. Astfel, in sezonul epidemic 2012-
2013, incidenta prin SARI asociata cu gripa la copiii cu varsta
0-4 ani, a constituit 330,0 la 100 mii de populatie, pe cand in
grupul de varsta 5-17 ani, incidenta a fost 0 (zero) (Tabelul 1).

Tabelul 1. Estimarea incidentei prin SARI' asociate cu gripa
la copii.

Sezonul Sezonul Sezonul

2012-2013 2013-2014 2014-2015
Indicatorii

0-4 5-17 0-4 5-17 0-4 5-17

ani ani ani ani ani ani
Nr.decazuri SARL 519 54 3168 16 3645 72

total

Nr. de cazuri SARI,
pozitive la prezenta 7 1 7 0 7 3
virusurilor gripale

Populatia acoperit3,

. 89584 151353 81583 150226 81595 138841
estimativ

Incidenta (SARI
asociatd cu gripa,la 330 0 459 0 344,0 7,0
100.000 populatie)

Notda: * - infectii respiratorii acute severe.

O situatie similara s-a observat si in sezonul 2013-2014,
unde incidenta prin SARI asociata cu gripa la copiii din grupul
de varsta 0-4 ani, a constituit 459,0 la 100.000 de populatie,
iar in grupul de varsta 5-17 ani, de asemenea, a fost 0 (zero)
(Tabelul 1). Acest fapt indica la o sporire de 1,4 ori a incidentei
prin SARI asociate cu gripa la copiii de 0-4 ani, comparativ cu
sezonul 2012-2013, ceea ce a permis de a aprecia severitatea
evolutiei sezonului epidemic 2013-2014 la contingentul dat
de copii.

Incidenta prin SARI asociate cu gripa la copiii din grupul
de varstd 0-4 ani In sezonul 2014-2015 a constituit 344,0 la
100.000 de populatie, atestindu-se o reducere de 0,7 ori. in
ceea ce priveste grupul de varstd 5-17 ani, incidenta a consti-
tuit 7,0 1a 100.000 de populatie (Tabelul 1), fapt care poate fi
argumentat prin cresterea morbiditatii generale, in legatura
cu cresterea incidentei factorilor de risc biologici si socio-eco-
nomici [13, 14].

In cadrul sistemului santineli de supraveghere la prezenta
virusurilor gripale in materialul biologic (exsudat nazo-farin-
gian), prelevat de la copiii din grupul de varsta 0-4 ani cu SARI
(pneumonii, bronhopneumonii), au fost investigate 32 de
specimene in sezonul 2012-2013, 66 de specimene - in 2013-
2014 si 82 de specimene - in 2014-2015. lar in grupul de var-
sta 5-17 ani, au fost testate 5, 12 si 13 specimene, respectiv,
sezoanelor nominalizate mai sus. Detectia virusurilor gripa-
le prin metoda molecular-biologica in timp real (rRT-PCR) a
permis efectuarea ulterioara a analizei antigenice, genotipice
si fenotipice a tulpinilor de virusuri gripale A(H1N1)pdm09,
A(H3N2) si B, izolate pe culturi celulare din probele native.
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Results

The results of epidemiological analysis of SARI associated
with influenza during cold seasons 2012-2013, 2013-2014
and 2014-2015 reveals the fact that the most affected were
children of 0-4 and 5-17 age groups. Thus, in 2012-2013 epi-
demic season incidence of SARI associated with influenza in
children 0-4 years aged was 330.0 per 100,000 population,
while in the 5-17 age group, incidence was 0 (zero) (Table 1).

Table 1. Estimating incidence of SARI associated with influenza in
children.

Season Season Season
2012-2013 2013-2014 2014-2015
Indicators
0-4 5-17 0-4 5-17 0-4 5-17
years years years years years years
Number of SARI 3190 56 3168 16 3645 72
cases, total
Number of SARI
cases positive to 7 1 7 0 7 3

influenza viruses

Population coverage,
estimated

Incidence (SARI
associated with
influenza at
100,000 people)

Note: T - severe acute respiratory infections.

89584 151353 81583 150226 81595 138841

330 0 459 0 344,0 7,0

A similar situation was observed in the 2013-2014 season,
where the incidence of SARI associated with influenza in chil-
dren of 0-4 age group was 459.0 per 100 000 population, and
in the 5-17 age group, it was also 0 (zero) (Table 1). This indi-
cates an increase of 1.4 times of the incidence of SARI associ-
ated with influenza in 0-4 years children, compared with the
2012-2013 season, which allowed to appreciate the severity
of epidemic evolution of the 2013-2014 season, to the given
contingent of children.

The incidence of SARI, associated with influenza in chil-
dren in the age group 0-4 years, in 2014-2015 season, was
344.0 per 100,000 population, attesting a reduction of 0.7
times. Regarding the age group 5-17 years, the incidence was
7.0 per 100,000 population (Table 1), which can be argued
by increasing overall morbidity, related to the increased inci-
dence of biological and socio-economic risk factors [13, 14].

In the sentinel surveillance system to the presence of influ-
enza viruses in biological material (nasopharyngeal exudate)
taken from children in the age group 0-4 years with SARI
(pneumonia, bronchopneumonia) were investigated 32 speci-
mens in 2012-2013 season, 66 specimens - in 2013-2014 and
82 specimens - in 2014-2015 season. While in the 5-17 age
group were tested 5, 12 and 13 specimens in mentioned above
seasons. Detection of influenza viruses by the molecular-
biological method in real time (rRT-PCR) allowed to conduct
further analysis of antigenic, genotypic and phenotypic strains
of influenza virus A(H1IN1)pdm09, A(H3N2) and B, isolates in
cell cultures of native samples.

During winter 2012-2013, at the children, from named



In perioada sezonului rece 2012-2013, la copiii din gru-
purile nominalizate, au fost identificate virusurile gripale
A(H1IN1)pdmO09 si A(H3N2). Evaluarea rezultatelor privind
particularitatile antigenice ale virusurilor gripale circulante in
Republica Moldova a fost efectuata cu utilizarea diferitor pa-
nele de seruri standard, specifice fiecarui tip/subtip de virus
gripal, produse de Centrul de Colaborare pentru Gripa al OMS,
Institutul National de Cercetari in Medicind, Londra, Marea
Britanie.

Astfel, particularitatile antigenice ale virusurilor gripa-
le A(HIN1)pdmO9, izolate din probele prelevate de la co-
pii, au fost evaluate prin utilizarea panelului de seruri de
referinta A/California/7/2009, A/Bayern/69/2009, A/Lviv/
N6/2009, A/Christchurch/16/2010, A/Hong Kong/3934/2011,
A/Astrakhan/1/2011, A/St. Petersburg/27/2011, A/St. Pe-
tersburg/100/2011, A/Hong Kong/5659/2012. in linii genera-
le, toate tulpinile de virus gripal testate au reactionat cu pane-
lul prezentat. Insi, cu serul de referintd A/Bayern/69/2009,
0 reactivitate putin redusa a prezentat tulpina A/Moldo-
va/258/2013. Acest fapt s-a datorat, probabil, apartenentei
virusurilor testate la grupul genetic 6C, iar tulpina A/Ba-
yern/69/2009 nu face parte din acest grup genetic, cu toate ca,

SARI asociate cu gripa la copii

groups, were identified influenza A(H1N1)pdmO9 and
A(H3N2). Evaluation of the results, regarding the antigenic
particularities of the influenza viruses, circulating in Republic
of Moldova, was performed with use of various panels of sera
standard specific to each type/subtype of influenza virus, pro-
duced by Collaborating Centre for Influenza of WHO, National
Institute for Researches in Medicine, London UK.

So, antigenic particularities of influenza viruses A(HIN1)
pdm09,isolated from samples, taken from children, were evalu-
ated using the panel of reference sera A/California/7/2009, A/
Bayern/69/2009, A/Lviv/N6/2009, A/Christchurch/16/2010,
A/Hong Kong/3934/2011, A/Astrakhan/1/2011, A/St. Peters-
burg/27/2011, A/St. Petersburg/100/2011, A/Hong Kong/
5659/2012. Generally, all influenza strains that was tested,
reacted with presented panel. But, with the serum referen-
ce A/Bayern/69/2009, a reduced reactivity has the A/Mol-
dova /258/2013 strain. This, probably, was due to belonging
tested viruses to genetic group 6C, but the A/Bayern/69/2009
strain is not a part of this genetic group, although, is antigenic
similar to the A/California/7/2009 vaccine strain (Table 2)
[15-20].

Strains of influenza A(H3N2) have been characterized anti-

Tabelul 2. Particularitatile antigenice ale virusurilor gripale A(H1IN1)pdm09 identificate la copii, sezonul epidemic 2012-2013.

Table 2. Antigenic particularities of influenza viruses A(H1N1)pdmO9 identified in children, 2012-2013 epidemic season.

Titrul de inhibare a hemaglutinarii (1:<40) / The titre of hemagglutination inhibition (1:<40)

Seruri de referinta (seruri de dihore) / Reference sera (ferrets sera)

Virusuri / Data colec- Istoricul
Viruses tarii probei /  pasajelor /
Date of sample History of
collection passages A/Cal
Grupul genetic / 7/09 69/09
Genetic group F30/11  F11/11

A/Bayern A/Lviv A/Chch A/HK

A/Astrak  A/St.P A/St.P A/HK

N6/09 16/2010 3934/11 1/11 27/11 100/11 5659/11

C4/09/34 F30/10 F21/11 F22/11 F23/11 F24/11 F30/12
Group4  Group 3 Group5  Group6  Group7 Group6

Virusuri de referintd / Reference viruses

A/California/7/2009 2009-04-09 E1/E2 1280 1280 1280 640 1280 640 640 1280 640
A/Bayern/69/2009 2009-07-01 mggii/ 160 320 160 80 40 80 80 80 40
A/Lviv/N6/2009 2009-10-27 ﬁggig/su 640 1280 640 320 160 160 160 160 320
A/Christchurch/16/2010  2010-07-12  E2/E2 1280 1280 2560 5120 2560 2560 1280 5120 2560
A/Hong Kong/3934/2011  2011-03-29 ﬁggii/ 640 160 640 640 1280 640 640 1280 1280
MDCK1/
A/Astrakhan/1/2011 2011-02-28 MDCKS 1280 640 1280 1280 2560 1280 1280 2560 5120
A/St. Petersburg /27/2011 2011-02-14 E1/E3 2560 2560 2560 1280 2560 2560 5120 5120 5120
A/St. Petersburg
/10072011 2011-03-14 E1/E2 1280 640 1280 1280 2560 2560 2560 5120 2560
MDCK4/
A/Hong Kong/5659/2012  2012-05-21 MDCK1 1280 640 2560 1280 2560 1280 1280 5120 2560
Virusuri testate (grup genetic) / Tested viruses (genetic group)
MDCK1/
A/Moldova/317/2013 (6C) 2013-03-04 MDCK1 640 1280 1280 640 1280 640 640 1280 1280
A/Moldova/258/2013 (6C) 2013-02-27 MDCK3 640 320 640 640 1280 1280 1280 2560 1280
A/Moldova/157/2013 (6C) 2013-02-12 MDCK3 1280 640 1280 1280 2560 1280 2560 2560 2560
A/Moldova/158/2013 2013-02-12 MDCK3 1280 640 1280 640 2560 1280 1280 2560 2560
A/Moldova/229/2013 (6C) 2013-02-18 MDCK3 1280 640 1280 640 2560 1280 2560 2560 2560
A/Moldova/433/2013 (6C) 2013-03-29 MDCK3 1280 640 1280 640 2560 1280 2560 5120 5120




SARI associated with influenza in children

este antigenic similara tulpinii vaccinale A/California/7/2009
(Tabelul 2) [15-20].

Tulpinile de virus gripal A(H3N2) au fost caracteriza-
te antigenic cu utilizarea panelului de seruri standard A/
Perth/16/2009, A/Victoria/208/2009, A/Alabama/5/2010, A/
Stockholm/18/2011, A/lowa/19/2010, A/Victoria/361/2011,
A/Berlin/93/2011, A/Victoria/361/2011, A/Athens/112/2012,
A/Texas/50/2012, A/Hawaii/22/2012 - prezentand o reactivi-
tate usor redusa. Totodata, s-a observat ca o reactivitate mo-
deratd au avut tulpinile de virusuri testate fata de tulpina vac-
cinald A/Victoria/361/2011 si alte tulpini antigenic similare,
care fac parte din acelasi grup genetic - 3C (Tabelul 3).

Datorita faptului ca in sezonul epidemic 2013-2014 in
Republica Moldova s-au aflat in circulatie predominant tul-
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genically, using the panel of standart sera A/Perth/16/2009,
A/Victoria/208/2009, A/Alabama/5/2010, A/Stockholm/18/
2011 A/lowa/19/2010, A/Victoria/361/2011, A/Berlin/93/
2011, A/Victoria/361/2011, A/Athens/112/2012, A/Tex-
as/50/ 2012, A/Hawaii/22/2012 - showing a slightly reduced
reactivity. At the same time, it has been noticed, that a moder-
atereactivity havethevirusstrainsthatwere tested againstthe
A/Victoria/361/2011 vaccine strain and other similar anti-
genic strains belonging to the same genetic group 3C (Tab-
le 3).

Because the 2013-2014 epidemic season, in Moldova were
circulating strains of influenza virus A(H3N2), including the
children, they were characterized antigenically with the panel
of reference sera A/Perth/16/2009, A/Stockholm/18/2011, A/

Tabelul 3. Caracteristica antigenica a virusurilor gripale A(H3N2) identificate la copii, sezonul epidemic 2012-2013.
Table 3. Antigen characteristic of influenza viruses A(H3N2) identified in children, 2012-2013 epidemic season.

Data Istoricul Titrul de inhibare a hemaglutinarii (1:<40) / The titre of hemagglutination inhibition (1:<40)
Virusuri / colectarii pasajelor / . . . .
Viruses probei / History of Seruri de referinta (seruri de dihore) / Reference sera (ferrets sera)
Date of passages A/Perth A/Vic A/Ala A/Stock  A/lowa A/Vic A/Berlin  A/Vic A/Athens A/Texas A/Hawai

_ sample col- 16/09  208/09 5/10 18/11  19/10 361711 93/11 361/11  112/12  50/12  22/12
Grupul genetic / lection F17/11 F7/10  F27/10 F28/11 F15/11 Egg T/C T/C F16/12 F36/12  F37/12
Genetic group Group 5 Group3A Group6 F/35/12 F11/12 F14/12 Group 3B Group 3C  Group 3C

Group 3C Group 3C  Group 3C

Virusuri de referintd / Reference viruses
A/Perth
/16/2009 2009-07-04 E3/E2 640 40 160 160 80 160 320 320 320 320 80
A/Victoria
/208/2009 2009-06-02 E3/E2 640 2560 640 1280 1280 1280 2560 1280 1280 5120 2560
A/Alabama MK1/C2/
/5/2010 2010-07-13 SIAT?2 < < 40 80 80 80 160 160 160 160 40
A/Stockholm
/18/2011 2011-03-28 SIATS 40 80 40 320 80 80 320 160 320 320 160
A/lowa
/19/2010 2010-12-30 E3/E2 320 640 320 640 640 640 1280 1280 1280 2560 640
A/Victoria 2011-10-24 E3/E2 320 320 160 160 320 1280 640 320 160 1280 640
/361/2011
A/Berlin NVD3/
/93/2011 2011-12-07 SIATS 160 160 160 320 160 320 1280 640 640 1280 320
A/Victoria MDCK2
/361/2011 2011-10-24 /SIAT2 40 80 80 160 80 80 640 320 320 640 160
A/Athens
/112/2012 2012-02-01 SIAT6 160 160 320 640 320 320 1280 1280 1280 1280 640
A/Texas
/50/2012 2012-04-15 E5/E1 320 640 320 640 640 640 1280 1280 1280 2560 1280
A/Hawaii
/22/2012 2012-07-09 E4/E1 320 640 320 640 640 640 1280 640 1280 2560 2560
Virusuri testate / Tested viruses
A/Moldova MDCK2/
/326/2013 2013-03-07 SIAT1 < 80 40 160 80 80 320 320 160 320 160
A/Moldova MDCK2/
/242/2013 2013-02-22 SIAT1 40 80 40 320 80 80 320 320 320 320 160
A/Moldova MDCK2/
/23572013 2013-02-21 SIAT3 < < < 160 80 160 640 320 640 640 320
A/Moldova 2013-04-02 SIAT2 < 40 40 40 80 320 320 320 640 640 320

/440/2013




pinile de virus gripal A(H3N2), inclusiv, la copii, ele au fost
caracterizate antigenic cu panelul de seruri de referintd 4/
Perth/16/2009, A/Stockholm/18/2011, A/lowa/19/2010, A/
Victoria/361/2011, A/Athens/112/2012, A/Texas/50/2012,
A/Samara/73/2013, A/Serbia/NS-210/2013, A/Hong Kong/
146/2013, NIB-85 (A/Almaty/2958/2013) (Tabelul 4).

Rezultatele analizei antigenice au atestat faptul ca tulpini-
le de virus gripal A(H3N2) izolate si identificate la copiii cu
SARI (grupele de varsta de 0-4 ani si 5-17 ani), au prezentat
o reactivitate moderata practic cu toate serurile de referinta,
cu exceptia tulpinii A/Perth/16/2009 - tulpina vaccinala in se-
zonul 2010-2011, ceea ce demonstreaza ca tulpinile de viru-
suri gripale evolueaza in timp prin ,antigenic drift” - variatie
antigenica minorad, caracteristica, practic, tuturor tipurilor de
virusuri gripale, manifestandu-se prin mutatii punctiforme in
genomul viral. Totodatd, se poate observa similaritatea anti-
genica cu tulpina vaccinala A/Texas/50/2012, precum si cu
alte tulpini din panelul de seruri standard prezentat, tulpina
A/Moldova/696/2013, izolata si identificata in luna decembrie
2013, ca fiind cea mai reprezentativa. Acest fapt poate fi ex-
plicat prin apartenenta tulpinilor de virus gripal A(H3N2) din
acest studiu la grupul genetic 3C.3 (Tabelul 4) [21-24].

In sezonul 2014-2015, particularititile antigenice ale vi-
rusurilor gripale A(H1N1)pdmO9 izolate si identificate de la
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lowa/19/2010, A/Victoria/361/2011, A/Athens/112/2012, A/
Texas/50/2012, A/Samara/73/2013 A/Serbia/NS-210/2013,
A/Hong Kong/146/2013, NIB-85 (A/Almaty/2958/2013) (Ta-
ble 4).

Antigenic analysis results have confirmed that strains of
influenza A(H3N2), isolated and identified in children with
SARI (0-4 and 5-17 age groups) showed a moderate reactivity
with almost all reference sera, excluding the A/Perth/16/2009
vaccine strain in the 2010-2011 season, which proves that
the strains of flu viruses evolve over time by ,antigenic drift”
- minor antigenic variation, characteristic to almost all over
the types of influenza viruses, this is due to point mutation in
the viral genome. However, it may notice the antigen similarity
with the A/Texas/50/2012 strain vaccines and other strains of
the panel of standard sera, the A/Moldova/696/2013 strain,
isolated and identified in December 2013 as the more rep-
resentative. This can be explained by membership strains of
influenza A(H3N2) in this study at 3C.3 genetic group (Table
4) [21-24].

In the 2014-2015 season, antigenic specificities of influ-
enza viruses A(HIN1)pdm09 isolated and identified in chil-
dren, were evaluated using the panel of reference sera A/
California/7/2009, A/Bayern/69/2009, A/Lviv/N6/2009, A/
Christchurch/16/2010, A/Astrakhan/1/2011, A/St. Peters-

Tabelul 4. Caracteristica antigenica a virusurilor gripale A(H3N2), identificate la copii in sezonul epidemic 2013-2014.
Table 4. Antigen characteristic of influenza viruses A(H3N2) in children identified in the 2013-2014 epidemic season.

Virusuri / Grupul Datacolec-  Istoricul Titrul de inhibare a hemaglutinarii (1:<40) / The titre of hemagglutination inhibition (1:<40)
Viruses ge- tarii probei  pasajelor /
netic/ / Date of History of ~Seruri de referintd (seruri de dihore) / Reference sera (ferrets sera)
Geneti le col-
gf:fplc L e Ol PASSABES -y A/Stock AJlowa A/Vic A/Ath- A/Texas A/Sa-  A/Ser- A/HK  NIB-85
Perth 18/11 19/10 361/11 ens 50/12 mara bia 146/13
16/09 F28/11 F15/11 T/C 112/12  Egg 73/13  NS- F40/13 F45/13
F35/11 3A 6 F11/13 F16/12 F42/13 F24/13 210/13 3C.2 3C3
3C.1 3B 3C.1 3C.3 F39/13
3C.3
Virusuri de referintd / Reference viruses
A/Perth/16/2009 2009-07-04 E3/E3 640 160 160 160 320 160 160 80 160 160
A/Stockholm/18/2011 3A 2011-03-28 SIAT4 80 640 320 320 640 320 1280 320 320 320
A/lowa/19/2010 6 2010-12-30 E3/E2 320 1280 1280 1280 2560 1280 1280 640 1280 640
A/Victoria/361/2011 3C.1 2011-10-24 giggz/ 80 320 160 640 640 320 640 320 320 320
A/Athens/112/2012 3B 2012-02-01 SIAT4 80 320 160 640 640 320 640 320 320 320
A/Texas/50/2012 3C.1 2012-04-15 E5/E2 640 1280 1280 1280 1280 1280 1280 1280 1280 1280
A/Samara/73/2013 3C3 2013-03-12 C1/SIAT2 160 640 320 1280 1280 320 1280 640 1280 640
?{(S)(;I;giéNS- 3C3 2013-01-18 E5/E1 320 1280 640 1280 1280 1280 1280 1280 1280 1280
A/Hong 3C.2 2013-01-11 E5/E1 320 2560 1280 640 1280 640 1280 640 2560 640
Kong/146/2013 '
NIB-85 3C.3 2013-01-27 E5/E1 640 1280 1280 1280 1280 1280 1280 1280 1280 1280
A/Almaty/2958/2013 '
Virusuri testate / Tested viruses
MDCK2/
A/Moldova/696/2013 3C.3 2013-12-17 SIAT1 40 160 160 320 640 160 640 320 320 320
A/Moldova/7/2014 3C.3 2014-01-15 SIAT2 < 80 80 160 320 80 320 80 80 80
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copii, au fost evaluate prin utilizarea panelului de seruri de
referinta A/California/7/2009, A/Bayern/69/2009, A/Lviv/
N6/2009, A/Christchurch/16/2010, A/Astrakhan/1/2011, A/
St. Petersburg/27/2011, A/St. Petersburg/100/2011, A/Hong
Kong/5659/2012 si A/South Africa/3626/13. In linii generale,
toate tulpinile de virus gripal testate au reactionat cu panelul
dat, prezentand similaritate antigenica cu tulpina vaccinala
A/California/7/2009. Totodata, s-a atestat si o similaritate
antigenica cu tulpina A/South Africa/3626/13, fapt datorat
apartenentei virusurilor testate la grupul genetic 6B, din care
face parte si aceasta tulpina de referinta (Tabelul 5) [26].

De rand cu identificarea tulpinilor de virus gripal A(H1N1)
pdm09, la copii s-a identificat si virusul gripal de tip B.
Particularitatile antigenice ale virusurilor gripale de tip B,
izolate si identificate in Republica Moldova 1n sezonul epide-
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burg/27/2011, A/St. Petersburg/100/2011, A/Hong Kong/
5659/2012 and A/South Africa/3626,/13. Generally, all influen-
za strains tested reacted with given panel, showing antigenic
similarity with the vaccine strain A/California/7/2009. How-
ever, it has been proven an antigenic similarity with A/South
Africa/3626/13, due to belonging tested viruses to the genetic
group 6B, from which belongs this reference strain (Table 5)
[26].

Along with the identification of influenza virus strains
A(H1IN1)pdmO9 in children, was identified an influenza type
B. Antigenic particularities of type B influenza viruses, isolated
and identified in Republic of Moldova in 2014-2015 epidemic
season, were studied at reaction RHAI using the panel of ref-
erence sera B/Florida/4/2006, B/Brisbane/3/2007, B/Wiscon-
sin/1/2010, B/Stockholm/12/2011 B/Estonia/55669/2011, B/

Tabelul 5. Particularitatile antigenice ale virusurilor gripale A(H1IN1)pdm09 identificate la copii, sezonul epidemic 2014-2015.

Table 5. Antigenic particularities of influenza viruses A(H1N1)pdmO9 identified in children, in 2014-2015 epidemic season.

Titrul de inhibare a hemaglutinarii (1:<40) /The titre of hemagglutination inhibition (1:<40)

Data
colectarii [storicul Seruri de referinta (seruri de dihore)/Reference sera (ferrets sera)
Virusuri / Viruses probei / pasajelor / -
Date of History of A/Cal A/Bayern A/Lviv A/Chch A/Astrak A/St.P A/St.P A/HK A/Sth Afr
7/09 69/09 N6/09 16/10 1/11 27/11 100/11 5659/12 3626/13
sample col- passages F29/11 F11/11 F14/13 F15/14 F22/1 F23/11 F24/11 F30/12 F3/14
Grupul genetic / Genetic group lection 9/ / /13 / /13 3/ / 30/ 3/
Group 4 Group5 Group6 Group?7 Group6A Group 6B
Virusuri de referintd / Reference viruses
A/California/7/2009 2009-04-09 EP1/E3 1280 1280 2560 320 320 320 640 320 320
A/Bayern/69/2009 2009-07-01 ﬁggii/ 160 640 320 80 80 80 80 80 80
A/Lviv/N6/2009 2009-10-27 ﬁggig/m/ 640 1280 2560 320 160 320 160 320 160
A/Christchurch/16/2010 (4) 2010-07-12 E1/E3 2560 2560 2560 5120 2560 2560 5120 5120 2560
A/Astrakhan/1/2011 (5) 2011-02-28 xggié/ 1280 640 640 640 2560 2560 5120 2560 1280
A/St. Petersburg/27/2011 (6) 2011-02-14 E1/E3 1280 1280 640 640 1280 1280 2560 2560 1280
A/St. Petersburg/100/2011 (7) 2011-03-14 E1/E3 2560 1280 1280 640 2560 2560 5120 2560 1280
A/Hong Kong/5659/2012 (6A)  2012-05-21 xggﬁ;/ 640 160 320 320 640 640 1280 1280 640
A/South Africa/3626/2013 (6B) 2013-06-06 E1/E2 1280 640 1280 640 1280 1280 2560 1280 1280
Virusuri testate (grupul genetic) / Tested viruses (genetic group)
MDCK1/
A/Moldova/050.05/2015 (6B) 2015-01-28 MDCK1 2560 1280 1280 1280 2560 2560 5120 2560 2560
MDCK1/
A/Moldova/024.04/2015 2015-01-19 MDCK1 1280 1280 1280 1280 2560 1280 5120 2560 2560
MDCK3/
A/Moldova/085.07/2015 2015-02-06 MDCK2 2560 640 640 1280 2560 2560 5120 2560 2560
MDCK2/
A/Moldova/086.07/2015 (6B) 2015-02-06 MDCK1 1280 640 640 1280 2560 1280 2560 2560 1280
MDCK2/
A/Moldova/090.07/2015 2015-02-06 MDCK1 1280 1280 1280 1280 2560 2560 5120 2560 2560
MDCK1/
A/Moldova/158.08/2015 (6B) 2015-02-19 MDCK1 2560 640 1280 1280 2560 2560 5120 5120 2560
MDCK3/
A/Moldova/107.07/2015 (6B) 2015-02-09 MDCK1 1280 640 640 640 2560 1280 5120 2560 1280
MDCK2/
A/Moldova/125.07/2015 2015-02-13 2560 1280 1280 1280 2560 2560 5120 5120 2560

MDCK1




mic 2014-2015, au fost studiate in reactia RHAI cu utilizarea
panelului de seruri de referinta B/Florida/4/2006, B/Brisba-
ne/3/2007, B/Wisconsin/1/2010, B/Stockholm/12/2011, B/
Estonia/55669/2011, B/Massachusetts/02/2012, B/Phuket
/3073/2013, B/Hong Kong/3417/2014, prezentand o reac-
tivitate relativ redusa fata de tulpina de referinta B/Esto-
nia/55669/2011. In acelasi timp, tulpinile de virus gripal tes-
tate, au prezentat o reactivitate moderata fata de tulpina B/
Massachusetts/02/2012 - tulpina care a fost recomandata de
OMS pentru a fi introdusa in componenta vaccinului antigri-
pal trivalent pentru sezonul respectiv, precum si cu tulpina
de referinta B/Phuket/3073/2013 - componenta vaccinului
trivalent, recomandat de OMS pentru Emisfera de Nord in se-
zonul 2015-2016 [26]. Rezultatele caracterizarii antigenice
au demonstrat ca tulpinile de virus gripal testate au fost an-
tigenic similare cu tulpinile de referintd, apartenente liniei B/
Yamagata/16/1988 (B/Yamagata) si care fac parte din grupul
genetic 3, frecvent Intalnit la virusurile gripale de tip B, linia
B/Yamagata, circulante in sezonul 2014-2015 in alte tari ale
Europei (Tabelul 6) [26].

Rezultatele analizei genetice au atestat ca tulpinile de virus
gripal A(H1IN1)pdmO9 izolate si identificate din probele rele-
vate de la copii In sezonul 2012-2013, au facut parte din grupul
genetic 6C, totodatd, fiind antigenic similare cu tulpina vaccina-
1a A/California/7/2009 si, respectiv, cu alte tulpini de referinta,
care fac parte din grupul genetic 6 (Tabelul 2). Interesant este
faptul, ca majoritatea tulpinilor de virus gripal A(HIN1)pdmO09,
circulante in diferite tari ale lumii in perioada nominalizat3, s-au
pozitionat in grupurile genetice 6 si 7 [15-20]. Ins3, tulpinile de
virus gripal A(H1N1)pdmO09, izolate si identificate din probele
prelevate de la copii in sezonul 2014-2015, analizate la nivel
genetic 1n arborii filogenetici (genele HA si NA), confirma simi-
laritatea antigenica a tulpinilor de virus gripal A(H1N1)pdm09
cu acelasi virus vaccinal de referinta A/California/7/2009, dar
cu apartenenta la grupul genetic 6B, fapt caracteristic si pentru
tulpinile acestui virus gripal circulant in alte tari, la nivel global,
in sezonul respectiv (Figura 1) [26].

Analiza de secventiere a genelor HA si NA ale virusurilor
gripale A(H3N2), izolate si identificate la copiii cu SARI in se-
zonul 2013-2014, a indicat la apartenenta ambelor gene la
grupul genetic 3C.3 - contine HA ce codifica substitutia ami-
noacidului T128A (rezulta in pierderea situsului de glicozila-
re) si substitutiile A43S si M18K 1n gena HA1, iar In gena NA
- substitutiile S335G si E381K (Figura 2) [24].

Rezultatele analizei filogenetice a tulpinilor de virus gripal
de tip B, izolate de la copiii cu SARI in sezonul 2014-2015, au
scos in evidenta faptul ca tulpinile cercetate au facut parte din
grupul genetic 3, similar cu tulpinile de virus gripal B, circu-
lant pe mapamond (Figura 3) [26].

Este necesar de mentionat, ca tulpinile izolate de virusuri
gripale de la copiii cu SAR], in testul de inhibare a neuramini-
dazei, au fost sensibile la remediile antigripale Oseltamivir
si Zanamivir si sunt similare cu tulpinile de virusuri gripale,
incluse in formula vaccinului antigripal, recomandat de OMS
pentru sezoanele nominalizate in lucrare [20, 24, 26]. Rezul-
tatele obtinute demonstreaza ca identificarea si evaluarea
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Massachusetts/02/2012, B/Phuket/3073/2013, B/Hong Kong/
3417/2014, showing a relatively low reactivity to reference
strain  B/Estonia/55669/2011. Meanwhile, tested influ-
enza strains, showed a moderate reactivity to B/Massachu-
setts/02/2012 strain, that was recommended by WHO to be
introduced in the composition of influenza trivalent vaccine
for the respectively season and the B/Phuket/3073/2013 ref-
erence strain, WHO recommended trivalent vaccine composi-
tion for Northern Hemisphere in 2015-2016 season [26]. The
results of antigenic characterization, demonstrated that test-
ed influenza strains, were antigenically similar to reference
strains belonging line B/Yamagata/16/1988 (B/Yamagata)
and taking part of the genetic group 3, frequent met in influ-
enza viruses of type B line, B/Yamagata, assets in 2014-2015
season in other European countries (Table 6) [26].

The results of genetic analysis have confirmed that strains
of influenza virus A(H1N1)pdm09, isolated and identified
from samples taken from children in 2012-2013 season, were
a part of the genetic group 6C, while being antigenically simi-
lar to the vaccine strain A/California/7/2009, respectively,
with other reference strains that are part of the genetic June
(Table 2). Interestingly, the majority of strains of influenza vi-
rus A(HIN1)pdmO9 assets in different countries, during the
reporting period, were positioned in genetic groups 6 and 7
[15-20]. However, strains of influenza virus A(H1IN1)pdmO09,
isolated and identified from samples taken from children in
2014-2015 season, analyzed at the genetic level in phyloge-
netic trees (HA and NA genes) confirms antigenic similarity
of strains of influenza virus A(H1N1)pdm09 with the same
vaccine reference virus A/California/7/2009, but belonging
to genetic group 6B, which is typical for circulating strains of
this influenza virus in other countries, in the respectively sea-
son (Figure 1) [26].

Analysis of the genes sequence, HA and NA of influenza vi-
ruses A(H3N2), isolated and identified in children with SARI
in 2013-2014 season, indicated the belonging of both genes
at the genetic group 3C.3 - containing HA, that encode T128
amino acid substitution (this results in loss of the glycosyl-
ation site) and A43S and M18K substitutions in HA1 gene,
and the gene NA - S335G and E381K substitutions (Figure
2) [24].

The results of phylogenetic analysis of strains of influenza
B virus, isolated from children with SARI in 2014-2015 sea-
son, revealed that studied strains were a part of the genetic
group 3, similar to the strains of influenza virus B, world-wide
circulating (Figure 3) [26].

It is necessary to note, that isolates strains of influenza vi-
ruses in children with SAR], in the neuraminidase inhibition
test, were susceptible to anti-flu remedies (Oseltamivir and
Zanamivir) and are similar to strains of flu viruses, included
in the formula of influenza vaccine, recommended by WHO
for the seasons nominated in this article [20, 24, 26]. The ob-
tained results, shows that the identification and evaluation of
phenotypic, genotypic and antigenic properties of influenza
viruses are of a major importance, in the context of fairness
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proprietatilor fenotipice, genotipice si antigenice ale virusu-
rilor gripale au o importantd majora in contextul corectitudi-
nii politicii de utilizare a vaccinului antigripal in imunizarea
sezoniera obligatorie a copiilor, optimizarii managementului
tratamentului si profilaxiei gripei, inclusiv, in asociere cu SAR],
pronosticarii procesului epidemic, precum si reducerii impac-
tului negativ asupra sistemului de sanatate.
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policy, for the use of influenza vaccine, in compulsory season-
al immunization of children, optimizing the management of
treatment and prophylaxis of influenza, including in associa-
tion with SARI, foreseeing epidemic and reducing the burden
on the health system.

Tabelul 6. Particularitatile antigenice ale tulpinilor de virus gripal B, linia B/Yamagata, izolate si identificate la copii in sezonul 2014-2015.

Table 6. Antigenic particularities of influenza B strains, line B/Yamagata, isolated and identified in children in 2014-2015 season.

Titrul de inhibare a hemaglutinarii (1:<40) / The titre of hemagglutination inhibition (1:<40)

Seruri de referinta (seruri de dihore) / Reference sera (ferrets sera)

Grup

B/Phu- B/HK*

) Istoricul 13 | - .2 s B/ B/Mass?* B/Mass* B/Phuket? 2
Virusuri / gene pasajelor / B/FI'? B/Fl B/Bris' B/Wis? B/Stock Estonia2  02/12 02/12  3073/13 ket 3417/14
, tic/  Data/Date P2 4/06 4/06 3/07 1710  12/11 3073/ EggSt

Viruses . History of 55669/11 Egg T/C Egg

Genetic B SH479 F1/10 F38/14 F10/13 F06/15 F32/12  F43/14 F15/13 F3e/14 13T/C Judes

group passag F35/14 F715/14
Virusuri de 'refermpa (gn'lp genetic) / 1 ) ) 3 3 ) ) ) , s 5
Reference viruses (genetic group)
B/Florida 1 2006-12-15 E7/E1 2560 640 640 320 320 80 1280 320 320 40 320
/4/2006
B/Brisbane

2 2007-09-03 E2/E3 1280 320 640 80 160 40 640 160 160 20 320
/3/2007
B/Wisconsin

3 2010-02-20 E3/E3 640 160 320 320 160 20 320 80 160 40 320
/1/2010
B/Stockholm
/12/2011 3 2011-03-28 E4/E1l 1280 160 160 80 160 10 160 80 80 40 320
B/Estonia MDCK2/
/55669/2011 2 2011-03-14 MDCK3 640 80 160 40 40 160 80 640 80 80 320
B/Massachusetts

2 2012-03-13 E3/E3 2560 320 640 160 160 80 640 320 160 20 320
/02/2012
B/Massachusetts MDCK1/C2/
/02/2012 2 2012-03-13 MDCK3 2560 640 640 320 160 320 640 1280 320 160 640
B/Phuket
/3073/2013 3 2013-11-21 E4/E3 640 160 160 160 160 20 160 80 160 40 320
B/Phuket
/3073/2013 3 2013-11-21 M2/M2 1280 320 320 320 160 320 320 640 640 1280 640
B/Hong Kong
/34172014 3 2014-06-04 E4/E1 160 80 80 80 40 10 80 80 80 40 320
Virusuri testate / Tested viruses
B/Moldova MDCK1/
/156.08/2015 2015-02-17 MDCK1 320 80 80 80 80 40 80 160 160 160 320
B/Moldova MDCK2/
/105.07/2015 3 2015-02-11 MDCK1 640 160 160 160 160 80 320 320 320 320 640
B/Moldova MDCK2/
/081.07/2015 2015-02-09 MDCK1 640 80 160 160 80 80 160 160 160 320 320
B/Moldova MDCK2/
/087.07/2015 2015-02-09 MDCK1 320 80 160 160 80 80 160 160 320 320 320
B/Moldova MDCK1/
/128.08/2015 2015-02-06 MDCK1 320 80 80 80 40 40 80 80 80 160 320
B/Moldova MDCK1/
/075.06/2015 2015-02-05 MDCK1 320 80 80 80 80 40 80 80 160 160 320
B/Moldova MDCK1/
/057.06/2015 3 2015-02-03 MDCK1 640 160 160 160 80 80 160 320 320 160 640
B/Moldova MDCK1/
/059.06/2015 2015-02-03 MDCK1 640 160 160 320 160 80 160 320 320 320 640
B/Moldova 2015-02-03 MPCK2/ 50 80 160 160 80 40 80 160 160 160 320

/060.06/2015 MDCK1
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Fig. 2 Fragment din comparatia filogenetica a tulpinilor
de virus gripal A(H3N2), gena NA, izolate de la copiii cu SARI in
sezonul 2014-2015.

Fig. 2 Fragment of phylogenetic comparison of strains
of influenza virus A(H3N2), NA gene, isolated from children with
SARI in 2014-2015 season.

Fig. 1 Fragment din comparatia filogenetica a tulpinilor
de virus gripal A(H1IN1)pdm09, gena HA, izolate de la copiii cu SARI
in sezonul 2014-2015.

Fig. 1 Fragment of phylogenetic comparison of strains
of influenza virus A(H1N1)pdmO09, HA gene, isolated from children
with SARI in 2014-2015 season.
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Fig. 3 Fragment din comparatia filogenetica a tulpinilor de virus gripal de tip B (B/Yamagata), gena HA,
izolate de la copiii cu SARI in sezonul 2014-2015.

Fig. 3 Fragment of phylogenetic comparison of strains of influenza virus B(B/Yagamata), HA gene,
isolated from children with SARI in 2014-2015 season.

Discussion
Children are one of the most vulnerable categories of popu-
lation and the most exposed to different challenges - influenza

Discutii
Copiii sunt una dintre cele mai vulnerabile categorii de
populatie si cel mai expusi la diferite provocari - gripa fi-

ind una din ele. SARI sunt parte a imbolnavirilor sezonului
rece si, de reguld, acestea sunt asociate cu diferite forme de
gripa. Cea mai Tnalta morbiditate respiratorie cat si mortali-

being one of them. SARI illnesses are part of cold season and
usually it is associated with various forms of influenza. The
highest respiratory morbidity as the mortality is encountered
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tate o prezinta copilul mic, in asociere cu diferite comorbidi-
tati [27].

Studiul epidemiologic de supraveghere santinela in sezoa-
nele 2012-2013,2013-2014 si 2014-2015 confirma utilitatea
si semnificatia acestei supravegheri cu impact local, regional
si global. Pe durata studiului, s-a atestat circulatia a trei tipuri
de virusuri- A (HIN1)pdmO09, A(H3N2) si virusul gripal de tip
B, izolate de la copiii cu SARI In grupul de varsti 0-4 ani, spre
deosebire de contingentul de copii cu varsta 5-17 ani, imbol-
navirile sunt semnificative prin prezenta SARI, precum si In
asociere cu gripa. In toate sezoanele examinate, numarul total
de SARI in randul copiilor cu varsta 0-4 ani era in crestere, de
la 3190 de cazuri la 3645, comparativ cu grupul de varsta 5-17
ani, unde cazurile SARI, per total, sunt mai putine (respectiv,
dela 56 la 72 de cazuri). Incidenta prin SARI asociata cu gripa
la 100.000 populatie la copii in grupul de varsta 0-4 ani, este
la cote inalte pe toatd perioada de studiu (respectiv, 330, 459
si 344), pe cand in grupul de varsta 5-17 ani, este stabil - zero.
Acest fapt se datoreazd, in mare parte, contactului tot mai larg
in colectivitati ale copiilor de varsta mica. Paralel, este impor-
tant de a lua in calcul si particularitatile morfofunctionale ale
sistemului de apdrare in crestere si maturizare, care isi lasa
amprenta asupra morbiditatii.

Concluzii

1) Incidenta prin SARI asociata cu gripa la copii, a fost cea
mai Tnalta in sezonul 2013-2014, pe cand in sezoanele 2012-
2013 si 2014-2015 a fost mai joasa, in special, la copiii de
0-4 ani.

2) La copiii cu SARI, au fost identificate virusurile gripa-
le A(HIN1)pdmO09, A(H3N2) si B, particularitatile antigenice
si genetice ale carora au scos in evidentd similaritatea lor cu
tulpinile de virusuri gripale vaccinale, recomandate de OMS
pentru a fi incluse In componenta vaccinului gripal pentru se-
zoanele respective, argument obiectiv in favoarea obligativita-
tii vaccinale a populatiei, In special, a copiilor, ludnd in consi-
deratie vulnerabilitatea lor sporita la varste mici.

3) Tulpinile de virusuri gripale, izolate de la copiii cu SAR],
au fost sensibile la remediile antigripale Oseltamivir si Zana-
mivir, fapt ce ne permite a le recomanda in tratamentul copii-
lor cu SARI, asociate cu gripa.

4) Datele obtinute au stat la baza elaborarii si realizarii
masurilor de control si raspuns la infectiile nominalizate intru
reducerea riscului de infectare, raspandire, precum si la dimi-
nuarea morbiditatii prin SARI in Republica Moldova.

Lista abrevierilor

CDC - Centrul de Control si Prevenire a Maladiilor, Atlanta,
SUA;

ECDC - Centrul European de Control si Prevenire al Mala-
diilor;

EISN - Sistemul European de Supraveghere a Gripei;

HA - hemaglutining;

HAU - unitati de hemaglutinare;

IRVA - infectii respiratorii virale acute;

MDCK - linie de celule Madin-Darby Canine Kidney;
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in young children, in association with various comorbidi-
ties [27].

Sentinel epidemiological surveillance in 2012-2013, 2013-
2014 and 2014-2015 seasons, confirms the usefulness and
significance of this supervision at a local, regional and global
levels. During the study period was certified circulation of
three types of viruses - A(HIN1)pdm09, A(H3N2) and influ-
enza B virus, isolated from children with SARIL In the 0-4 age
group, otherness, the contingent of children 5-17 aged, is a sig-
nificant presence of SARI illness as well as in association with
influenza. In all examined seasons, the total number of SARI
among the children aged 0-4 years is up from 3190 to 3645
cases compared with the 5-17 age group, overall SARI cases
are fewer (i.e. from 56-72 cases). The incidence of SARI associ-
ated with influenza to 100,000 children in the 0-4 age group
is at high levels throughout the study (i.e. 330, 459 and 344),
while in the 5-17 age group it is fixed - zero. This is largely
due to wider contact in communities of all children, parallel
is important to consider the morpho-functional particularities
of maturation system that is in growth, and that leave their
mark on morbidity.

Conclusions

1) The incidence of SARI associated with influenza in chil-
dren, was the highest in 2013-2014 and 2012-2013 seasons,
while in 2014-2015 was lower, especially in children of 0-4
years.

2) In children with SARI were identified influenza A(H1N1)
pdm09, A(H3N2) and B, which antigenic and genetic particu-
larities, revealed their similarity to the influenza virus vaccine
strains, recommended by WHO to be included in the composi-
tion of influenza vaccine for those seasons, objective argument
in favor of the obligatory vaccination of the population, espe-
cially for children, and taking into consideration their vulner-
ability.

3) Strains of flu viruses, isolated from children with SARI,
were susceptible to flu remedies (Oseltamivir and Zanamivir),
which allows us to recommend it in the treatment of children
with SARI associated with influenza.

4) The obtained data, formed the base of the development
and implementation of control measures and response to
nominees infections, in order to reduce the risk of infection
and spread, and the morbidity by SARI in Republic of Moldova.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Diagnosticul limfoamelor non-Hodgkin (LNH), inclusiv, a
celor foliculare, este bazat pe confirmarea histologica si imu-
nohistochimici. Ins3, manifestirile clinice si hematologice ale
LNH foliculare, in corelare cu modificarile morfologice si imu-
nohistochimice, conform Clasificarii Maladiilor Sistemului He-
matopoietic si Limfatic a OMS din 2008, sunt putin studiate.

Ipoteza de cercetare

Morbiditatea LNH foliculare are o tendinta de crestere
globalg, inclusiv, In Republica Moldova. Evidentierea particu-
laritatilor clinico-hematologice In concordanta cu modifica-
rile morfologice si imunohistochimice ale LNH foliculare ar
permite diagnosticul precoce si selectarea corectd, individu-
alizatd, a tratamentului.

Noutatea adusa literaturii stiintifice din domeniu

Evidentierea particularitdtilor clinico-hematologice, in
concordantd cu modificdrile morfologice si imunohistochimi-
ce ale LNH foliculare a contribuit la extinderea cunostintelor
in aspect clinic, cu optimizarea conduitei de diagnostic, per-
fectionarea si individualizarea tratamentului.

Rezumat

Introducere. Una din cele mai frecvente variante ale lim-
foamelor non-Hodgkin (LNH) indolente este limfomul folicu-
lar. LNH foliculare sunt tumori maligne de origine B-celularj,
care, desi au o evolutie relativ favorabila se considera incura-
bile la aplicarea programelor de tratament obisnuite. in ulti-
mii ani, directiile principale in studierea LNH foliculare sunt
orientate in plan morfologic, imunohistochimic, al biologiei
moleculare. Ins3, aspectele clinice sunt putin studiate. De ace-
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What is not known, yet, about the topic

Non-Hodgkin’s lymphomas (NHL), including follicular lym-
phomas, it is based on histological and immunohistochemical
confirmation. But clinical and hematological manifestations of
follicular non-Hodgkin’s lymphomas, in correlation with mor-
phological and immunohistochemical modifications accord-
ing WHO Classification (2008), are poorly studied.

Research hypothesis

Follicular non-Hodgkin lymphomas morbidity has a tenden-
cy to global growth, including in Republic of Moldova. Evidence
of the clinical and hematological manifestations in correlation
with morphological and immunohistochemical modifications
in non-Hodgkin follicular lymphomas would allow early diag-
nosis and selecting the correct individualized treatment.

Article’s added novelty on this scientific topic

Evidence of the clinical and hematological manifestations
in correlation with morphological and immunohistochemical
modifications in non-Hodgkin follicular lymphomas contrib-
uted to broadening knowledge in the clinical aspect, opti-
mizing conduct diagnostic improvement and individualizing
therapy.

Abstract

Introduction. One of the most common variants of indo-
lent non-Hodgkin’s lymphomas (NHL) is follicular lymphoma.
Follicular non-Hodgkin’s lymphomas are malignant tumors B
cell origin, though they have a relatively favorable evolution is
considered incurable to application standard treatment. In re-
cent years, the main directions in the study of NHL are orien-
ted in morphological, immunohistochemical and molecular
biology directions. But clinical manifestations are poorly stu-



ea, cercetarea particularitatilor clinice, in conformitate cu mo-
dificarile morfologice si imunohistochimice, sunt actuale.

Material si metode. Datele clinice, hematologice si imu-
nohistochimice ale limfomului non-Hodgkin folicular au fost
studiate la 16 pacienti. Identificarea acestei variante de LNH
s-a efectuat in conformitate cu Clasificarea Internationala
Histologica si Citologica a Patologiilor Tumorale ale Tesutului
Hematopoietic si Limfatic, propusa de OMS in anul 2008. in
acest scop, au fost utilizate metode histologice si imunohis-
tochimice ale bioptatului ganglionilor limfatici si ale altor te-
suturi afectate. Gradul de raspandire al procesului tumoral a
fost determinat in conformitate cu Clasificarea Clinica Inter-
nationals, elaborati in Ann-Arbor (SUA, 1971). In scopul sta-
dializarii procesului tumoral, au fost utilizate metode clinice
si paraclinice.

Rezultate. LNH folicular s-a dezvoltat preponderent la
persoanele cu varsta de peste 50 de ani. La examenul imu-
nohistochimic, CD19 si CD20 au fost pozitivi, care au confir-
mat apartenenta liniei B-limfocitare, CD10 - pozitiv, iar CD5
si CD23 - negativi. Focarul tumoral primar s-a dezvoltat mai
des 1n ganglionii limfatici periferici si splina. Maduva oaselor a
fost interesatd in 72,7% din cazuri. Supravietuirea bolnavilor
peste 2 ani a constituit 94,0%, iar peste 5 ani - 57,2%.

Concluzii. A fost identificat segmentul de varsta si sexul
persoanelor mai frecvent afectate in LNH foliculare. Au fost
determinate zonele de metastazare initiala si la distant3, frec-
venta si localizarea metastazelor extranodale. A fost elaborat
un algoritm de folosire a anticorpilor monoclonali specifici
LNH folicular.

Cuvinte cheie: limfom non-Hodgkin, imunohistochimie,
aspecte clinice.

Introducere

Una din cele mai frecvente variante ale limfoamelor non-
Hodgkin (LNH) indolente este limfomul folicular. Limfomul
folicular in SUA constituie 35% din toate LNH, 22% in lume
si 70% din grupul limfoamelor periferice [1]. LNH folicular
se dezvolta, preponderent, la persoanele cu varsta avansata.
Acest limfom rar este diagnosticat la copii si adolescenti in
varsta de pana la 20 de ani. Majoritatea pacientilor varstnici
sunt diagnosticati in stadii avansate. Numai la 30% dintre pa-
cienti, procesul tumoral este diagnosticat in stadiile I si Il ale
bolii [2, 3]. LNH foliculare sunt tumori maligne de origine B-
celulara, care, desi au o evolutie relativ favorabild, se conside-
rd incurabile la aplicarea programelor de tratament obisnuite.

in 25-35% din cazuri, limfomul folicular se transformai in
LNH difuz B-macrocelular [4, 5].

In Clasificarea OMS (2001 si 2008), sunt specificate 3 ti-
puri de crestere a tumorii in ganglionii limfatici: nodular, no-
dular-difuz si difuz [6, 7].

Acest limfom prezinta o tumoare care se dezvolta din ce-
lulele centrelor foliculare: centrocite - celule mici si medii, cu
nucleu clivat si centroblasti - celule mari cu nucleu neclivat.

In functie de proportia celulelor mari, sunt specificate 3 ti-
puri (grade) citologice ale limfoamelor foliculare, acceptate de
OMS si care clinic sunt heterogene.

Aspecte clinice in limfoamele non-Hodgkin foliculare

died. For this reason the studying of clinical aspects in correla-
tion with morphological and immunohistochemical modifica-
tions are actuals.

Material and methods. The study included the analysis of
clinical, hematological and immunohistochemical data in 16 pa-
tients with follicular non-Hodgkin’s lymphoma The identifica-
tion of this NHL variant was conducted in accordance with the
International histological and cytological Classification of the
tumor pathologies of the hematopoietic and lymphatic tissue,
proposed by the WHO in 2008. For this purpose, histological
and immunohistochemical methods of the bioptates of lymph
nodes and other tissues affected were used. The stage of the
disease was determined in accordance with the International
Clinical Classification, developed in Ann Arbor (USA, 1971).

Results. Follicular non-Hodgkin's lymphoma developed
only in adults, mainly in people aged over 50 years. At im-
munohistochemistry, CD19 and CD20 were positive, confirm-
ing the relationship of the B-lymphocyte line with positive
CD10 and negative CD23 and CD5. The primary tumor focus
developed to the same extent in the peripheral lymph nodes
(37.5%) and in the spleen (37.5%). During the process of tu-
mor generalization, in 61.5% of cases bone marrow was af-
fected. The survival of patients at 2 years was 94.0% and at
over 5 years - 57.2%.

Conclusions. It was identified by age and sex of the seg-
ment most frequently affected in follicular NHL. They were de-
termined areas of initial and distant metastasis, frequency and
extra nodal metastasis location. An algorithm has been devel-
oped using specific monoclonal antibodies for follicular NHL.

Key words: non-Hodgkin's lymphoma, immunohisto-
chemical, clinical picture.

Introduction

One of the most common variants of indolent non-Hodg-
kin’s lymphoma (NHL) is follicular lymphoma. Among the
indolent NHL, the prevailing one is also follicular lymphoma,
which represents 35% of all NHL in USA, 22% in the world
and 70% of the peripheral group lymphomas [1]. Most of the
patients with follicular lymphomas are in advanced age and in
generalized stages of the disease at addressing. This lympho-
ma is rarely diagnosed in children and adolescents aged up
to 20 years. Most elderly patients are diagnosed in advanced
stages. Only in 30% of patients, the tumor process is diagnosed
in the stages [ and II of the disease [2, 3]. Follicular lymphomas
are B cells origin, trough they have a favorable evolution, it is
considered incurable.

In 25-35% of the cases of follicular lymphoma, the last one
turns into B-macrocellular NHL [4, 5].

The WHO Classification (2001 and 2008) specified 3 types
of tumor growth in the lymph nodes: nodular, nodular-diffuse
and diffuse [6, 7].

This lymphoma represents a tumor that develops from the
cells in the follicular centers: centrocytes - small cells with
cleaved nucleus and centroblasts - large cells with uncleaved
nucleus.

Depending on the proportion of the large cells, 3 cytologi-



Clinical aspects of follicular Non-Hodgkin [ymphomas

Aceasta clasificare a limfomului folicular are semnificatie
clinica. Cresterea continutului de centroblasti se asociaza cu
un prognostic nefavorabil [8]. Peste 9-10 ani, acest limfom se
poate transforma in limfom agresiv, care, in unele locuri, pas-
treaza caracter folicular, in altele - nu se deosebeste de B-lim-
fomul difuz macrocelular [9, 10].

In ultimii ani, directiile principale in studierea LNH folicu-
lare sunt orientate in plan morfologic, imunohistochimic, al bi-
ologiei moleculare. Ins3, aspectele clinice sunt putin studiate.
De aceea, studierea particularitatilor clinice, in conformitate cu
modificarile morfologice si imunohistochimice, sunt actuale.

Material si metode

Este un studiu retrospectiv si descriptiv. Datele clinice, he-
matologice si imunohistochimice ale limfomului non-Hodgkin
folicular au fost studiate la 16 pacienti, care erau la evidenta
medicului hematolog in cadrul Institutului Oncologic (Centrul
Hematologic si Centrul Consultativ de Diagnostic al Institutu-
lui Oncologic). Datele au fost colectate din cartelele de ambu-
lator si fisele din stationar. Identificarea acestei variante de
LNH s-a efectuat in conformitate cu Clasificarea Internationala
Histologica si Citologica a Patologiilor Tumorale ale Tesutului
Hematopoietic si Limfatic, propusa de OMS in anul 2008 [7].
In acest scop, au fost utilizate metode histologice (coloratie cu
hematoxilind-eozind) si imunohistochimice, cu utilizarea an-
ticorpilor monoclonali ale bioptatului ganglionilor limfatici si
altor tesuturi afectate.

Gradul de raspandire al procesului tumoral a fost determi-
nat in conformitate cu Clasificarea Clinica International3, ela-
borati in Ann-Arbor (SUA, 1971). In scopul stadializirii pro-
cesului tumoral, au fost utilizate metode clinice si paraclinice.

Semnele clinice au cuprins anamneza, examenul fizic com-
plet, semnele de intoxicare generala ,B” (febra >38°C, scade-
re ponderald >10% in ultimele 6 luni, transpiratii nocturne),
simptomele de debut, factorii de prognostic (varsta, stadiul
bolii, prezenta sau absenta semnelor de intoxicare generala,
metastaze extranodale, VSH), pe baza cdrora s-a format IPI
(Indexul Prognostic International). Pentru determinarea gra-
dului de raspandire al procesului tumoral, au fost folosite exa-
menul ultrasonografic, radiografia pulmonara si tomografia
mediastinului. Pentru depistarea afectarii stomacului si intes-
tinului, au fost efectuate examenul radiologic si endoscopic (fi-
brogastroduodenoscopia si fibrocolonoscopia), fibroepifarin-
goscopia, la prezenta semnelor de afectare a nazofaringelui.

Examenul hematologic a inclus analiza generala a sangelui,
mielograma (punctatul maduvei oaselor) si trepanobiopsia
osului iliac.

Statistica descriptiva. Datele sunt prezentate sub forma de
valori absolute si relative.

Rezultate

Astfel, aceasta varianta a LNH a predominat la persoane-
le cu varsta de 40-69 de ani (87,6%), preponderent 50-59 de
ani (40%). Varsta medie a bolnavilor a constituit 54,3 de ani
(Tabelul 1). Examinarea imunohistochimica a depistat po-
zitivi clasterii de diferentiere (CD): CD19, CD20 si CD10, iar
CD5 si CD23 au fost negativi, ceea ce este caracteristic pentru
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cal types (grades) of follicular lymphomas, accepted by WHO,
and are specified, which are clinically heterogeneous.

This classification of follicular lymphoma has a clinical sig-
nificance. The increase of the number of centroblasts is associ-
ated with a poor prognosis [8]. After 9-10 years, this lymphoma
can transform into an aggressive lymphoma that preserves its
follicular nature in some places, and in other places is not dif-
ferent from other diffuse macrocellular B-lymphomas [9, 10].

In lasts years the histological, immunohistochemical and
molecular biology methods were main directions of studying
of follicular non-Hodgkin’s lymphoma. That is why the study
of clinical aspects in complex with histological, immunohisto-
chemical and molecular biology methods it is very important.

Material and methods

It is a prospective and descriptive study. The clinical, he-
matological and immunohistochemical data of follicular non-
Hodgkin's lymphoma were studied in 16 patients, why were
the obvious hematologist in the Oncology Institute (Hematol-
ogy Center and Advisory Diagnostic Center). The information
was collected from the outpatient cards and from the chips in
inpatient. The identification of this NHL variant was conduct-
ed in accordance with the International histological and cyto-
logical Classification of the tumor pathologies of the hemato-
poietic and lymphatic tissue, proposed by the WHO in 2008
[7]. For this purpose, histological (hematoxilin-eozin stain)
and immunohistochemical methods of the bioptates of lymph
nodes and other tissues affected were used.

The stage of the disease was determined in accordance
with the International Clinical Classification, developed in
Ann-Arbor (USA, 1971). The clinical signs included the medi-
cal history and complete physical examination, the “B” signs of
overall intoxication (fever >38°C, weight loss >10% in the last
6 months, night sweats), the early symptoms, the prognostic
factors which formed the basis of IPI (International Prognostic
Index). In order to determine the extent degree of the tumor
process, ultrasound examination and chest radiography with
tomography of the mediastinum were used. For detecting the
damage of the stomach and intestines, radiological and endo-
scopical examination (fibrogastroduodenoscopy and fibrocolo-
noscopy) were performed, fibroepipharyngoscopy was made
in the presence of the signs of nasopharyngeal affectation.

The hematological examination included the general blood
count, the myelogram (puncture of the bone marrow) and the
histological investigation of the bone marrow obtained by
means of trepanobiopsy of the iliac bone.

Descriptive statistics. Data are presented as absolute and
relative values.

Results

The disease developed in adults and prevailed in people
aged from 40 to 69 years (87.6%), preponderant 50-59 years
(40%) and prevailed in women (62.5%). The mean age re-
corded was 54.3 years (Table 1). The diagnosis was estab-
lished histologically and immunohistochemically with posi-
tive CD19, CD20, CD10, and negative CD23 and CD5.

The evaluation of the primary tumor localization showed
that primarily at the onset of NHL, the peripheral lymph nodes



Tabelul 1. Distribuirea pacientilor cu LNH folicular in functie de
varsta si repartizare pe sexe.

Repartizarea pe sexe

varsta (ani) n (%) Barbati, n (%) Femei, n (%)
30 -39 1 (6%) 1(100)

40 - 49 4 (25%) 2 (50,0) 2 (50,0)

50 - 59 7 (40%) 1(142) 6 (85,8)

60 - 69 3 (20%) 1(333) 2 (66,7)

70 -80 1(6,3%) 1(100)

Total: 16 (100%) 6(37,5) 10 (62,5)

Tabelul 2. Distribuirea pacientilor cu LNH folicular, in functie de
localizarea focarului tumoral primar.

Aspecte clinice in limfoamele non-Hodgkin foliculare

Table 1. Distribution of the patients with follicular NHL by age and
gender.

Gender
Age (years) n (%) Men, n (%) Women, n (%)
30-39 1 (6%) - 1(100)
40-49 4 (25%) 2 (50.0) 2(50.0)
50-59 7 (40%) 1(14.2) 6(85.8)
60 - 69 3 (20%) 1(33.3) 2 (66.7)
70-80 1(6.3%) 1(100) -
Total 16 (100%) 6(37.5) 10 (62.5)

Table 2. Distribution of the patients with follicular NHL according
to the localization of the primary tumor focus.

Localizarea focarului primar tumoral n %
Ganglionii limfatici periferici 6 38,0
Splina 6 38,0
Tesuturile moi 2 12,0
Glanda mamara 1 6,0
Colonul 1 6,0
Total 16 100

limfomul folicular. Focarul tumoral primar al LNH foliculare
s-a dezvoltat, cel mai frecvent, in ganglionii limfatici periferici
(6 bolnavi) si in splina (6 bolnavi). In celelalte 4 cazuri, au fost
primar afectate tesuturile moi (2 bolnavi), glanda mamara si
colonul (cate 1 pacient) (Tabelul 2). Este necesar de mentionat
ca majoritatea pacientilor cu LNH folicular (81,0%) au fost dia-
gnosticati in stadiile generalizate (III-1V), preponderent in sta-
diul IV. Doar 3 bolnavi (18,0%) au fost diagnosticati in stadiile
locale (I-II). Stadiul III a fost diagnosticat la 2 pacienti, stadiul
IV - 1a 11 pacienti. Stadiul I a fost constatat numai la 2 bolnavi,
iar stadiul II - la 1 pacient (Tabelul 3).

Tabelul 3. Distribuirea pacientilor cu LNH folicular, in functie de
stadiul clinic.

Stadiul clinic n %

I 1 6,0
I1E* 1 6,0
11 - -
IIE 1 6,0
111 2 12,0
IIE - -

1\% 11 70,0
Total 16 100

Localization of the primary tumor focus n %
Peripheral lymph nodes 6 38.0
Spleen 6 38.0
Soft tissues 2 12.0
Mammary gland 1 6.0
Colon 1 6.0
Total 16 100

(6 patients) and spleen (6 patients) were equally affected.
More rarely, the onset of follicular NHL occurred in the soft tis-
sues (2 patients), colon and mammary gland (1 patient each,
respectively) (Table 2).

Most patients (81.0%) were diagnosed in generalized
stages (IIl and IV), predominantly stage IV. Only in 3 cases
(18.0%), at the time of diagnosis establishment local stages
(I and II) were determined. Stage 11l was diagnosed in 2 pa-
tients, stage IV - in 11 patients. Stage I has been found only in
2 patients, and stage Il - in 1 patient (Table 3). The distribu-
tion of the patients according to the localization of the primary

Table 3. Distribution of the patients with follicular NHL according
to the clinical stage.

Clinical stage n %

I 1 6.0
[E 1 6.0
I1 - -
ITE 1 6.0
111 2 12.0
ITE -

v 11 70.0
Total 16 100

Notd: *- extranodal.

Repartizarea pacientilor in functie de localizarea focarului
primar si stadiul maladiei ne-a indicat ca in stadiile locale (I-11)
a fost diagnosticat doar cate un pacient cu debutul LNH in gan-
glionii limfatici periferici, si anume, cervicali, glanda mamara
si tesuturile moi (Tabelul 4). La majoritatea bolnavilor cu afec-
tarea primara a ganglionilor limfatici periferici (83,0%) si la
toti bolnavii cu LNH lienale (100%), diagnosticul a fost stabilit

Note: "~ extra nodal.

focus and stage of the disease has shown that in local stages
(I-IT) only one patient with the onset of NHL in the peripheral
lymph nodes and namely the cervical ones, in the mammary
gland and soft tissues was diagnosed in each group (Table 4).

Most patients with the primary affectation of the periphe-
ral lymph nodes (83.0%) and all patients with lienal NHL
(100%) at diagnosis establishment were found with gener-
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Tabelul 4. Distribuirea pacientilor cu LNH foliculare, in functie de
localizarea focarului primar tumoral si stadiul clinic.

Stadiul clinic

I 11 I v

Localizarea focarului
primar tumoral

abs. (%)  abs.(%) abs.(%) abs. (%)
Ganglionii limfatici
periferici 6 1(17,0) - 2(33,00 3(50,0)
Splina 6 - - 6(100)
Tesuturile moi 2 1(50,0) - 1(50,0)
Glanda mamara 1 1(100) -
Colonul 1 - - 1(100)
Total 16 2(13,0) 1(6,0) 2(13,0) 11(68,0)

in stadiile generalizate (II1I-IV). LNH foliculare, independent de
localizarea primara a focarului tumoral, au un debut lent, care,
initial, nu provoaca discomfort pacientilor, insa, ulterior, are
loc o generalizare rapida, din cauza careia pacientii se adre-
seaza la medic.

Desi majoritatea pacientilor au fost diagnosticati in stadiile
generalizate, simptomele de intoxicare generald au fost Inre-
gistrate doar la 3 (19,0%) pacienti. La toti 3 bolnavi cu simp-
tome de intoxicare, focarul primar tumoral a fost localizat in
ganglionii limfatici periferici.

La majoritatea pacientilor (11 din 13 - 77,0%), urmariti
pana la stadiul I], la etapa initiala procesul tumoral s-a raspan-
dit in ganglionii limfatici din zonele vecine. Ins, este necesar
de mentionat, ca metastazarea In ganglionii limfatici regionali
este in functie de localizarea focarului primar. In cazul afecta-
rii primare a splinei, raspandirea LNH 1n ganglionii limfatici
regionali a fost depistata doar la jumatate din bolnavi (50%),
iar, in cazul celorlalte localizari, la toti bolnavii (100%) au fost
depistate metastaze In ganglionii limfatici din zonele vecine.

Raspandirea procesului tumoral, rar, s-a limitat doar la
ganglionii limfatici din zonele vecine. Din numarul pacientilor
urmariti mai mult de stadiul II (13 bolnavi), in scurt timp, la
6 (47,0%) dintre ei, au fost depistate metastaze In ganglionii
limfatici la distanta, la 4 (31,0%) - in ganglionii limfatici regi-
onali si, ulterior, extranodale. in3 (23,0%) cazuri, cu afectarea
primarad a splinei, metastazele extranodale au fost diagnosti-
cate fara afectarea ganglionilor limfatici regionali si la distanta
(Tabelul 5).

Dupa metastazarea in ganglionii limfatici regionali, proce-
sul tumoral s-a raspandit in alte organe si tesuturi. In 50% din
cazuri de LNH cu afectare primara a splinei, au fost determi-
nate metastaze extranodale direct in maduva oaselor; chiar si
fara afectarea ganglionilor limfatici regionali.

Aparitia formatiunilor tumorale in afara ganglionilor lim-
fatici a avutloc frecvent. La majoritatea bolnavilor (11 din 16),
au fost Inregistrate metastaze extranodale. Pana la stadiul IV,
au fost urmariti 11 bolnavi. Celelalte 5 cazuri raman sub su-
praveghere in stadiile I, II si IIl. Asa, un numar mare de paci-
enti, la care au avut loc metastaze extranodale, arata ca pentru
aceasta varianta a LNH este caracteristica interesarea in pro-
cesul de generalizare a tumorii a diferitor organe si tesuturi.
Una dintre cele mai frecvente zone de metastazare extrano-
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Table 4. Distribution of the patients with follicular NHL according
to the localization of the primary tumor focus and the clinical stage.

Clinical stage
I II 111 1\%

Localization of the
primary tumor focus

abs. (%)  abs.(%) abs.(%) abs. (%)
Peripheral lymph 6 1(17.0) - 2(33.0) 3(50.0)
nodes
Spleen 6 - 6(100)
Soft tissues 2 1(50.0) - 1 (50.0)
Mammary gland 1 1(100) -
Colon 1 1(100)
Total 16 2(13.0) 1(6.0) 2(13.0) 11 (68.0)

alized stages (II1I-1V). These data allow us to assume that fol-
licular NHLs, independently of the localization of the primary
tumor focus, have a slow onset that initially does not cause
discomfort to the patients, but later there is a rapid generaliza-
tion which makes them seek medical attention.

Although most patients were diagnosed in generalized stag-
es, the symptoms of general intoxication were registered only in
3 patients (19.0%). The symptoms of poisoning were manifest-
ed by weight loss in 2 patients and abundant sweating in one
case. In all 3 patients with symptoms of poisoning, the primary
tumor focus was located in the peripheral lymph nodes.

In the majority of patients (11 out of 13 - 77.0%), followed
up to stage I], at the initial phase the tumor process has spread to
the lymph nodes in the adjacent areas. But it is worth mention-
ing that metastasis in the regional lymph nodes depends on the
localization of the primary focus. In patients with primary im-
pairment of the spleen, the spread of NHL in the regional lymph
nodes occurred in only half of the patients (50%), while in all
the other localizations, metastases in the lymph nodes from the
surrounding areas were observed in all the cases (100%).

The spreading of the tumor process was rarely limited only
to the lymph nodes in the adjacent areas. Among the patients
followed during stage Il and more (13 patients), in 6 (47.0%)
metastasis in the distant lymph nodes took place shortly, and
in 4 (31.0%) of them, immediately after the regional lymph
nodes extranodal metastases were found. In 3 (23.0%) cases
with the primary affectation of the spleen, extranodal metas-
tases were diagnosed without the affectation of the regional
and distant lymph nodes (Table 5).

Thus, it can be concluded that in cases of primary impair-
ment of the peripheral lymph nodes, there is a consecutive or-
der in the spreading of the tumor process in the lymph nodes
to the adjacent areas, and later to the distant ones. In patients
with follicular NHLs with primary extranodal localization, the
distant lymph nodes were not affected in any way. Immediate-
ly after the metastases in the regional lymph nodes, the tumor
process has spread to other organs and tissues. And in cases of
NHL with primary affectation of the spleen, half (50%) of the
patients had extranodal metastases directly in the bone mar-
row even without the affectation of the regional lymph nodes.

The occurrence of the tumor masses outside the lymph
nodes was frequent. In the majority of the patients, extranodal
metastases were recorded: 11 of 16 patients. There were 11



Tabelul 5. Frecventa afectdrii ganglionilor limfatici la distanta si a
zonelor extranodale dupa aparitia metastazelor in ganglionii lim-
fatici regionali, in functie de localizarea focarului primar.

Localizarea focarului primar

Aspecte clinice in limfoamele non-Hodgkin foliculare

Table 5. Frequency of affectation of the distant lymph nodes and
extra nodal regions after the development of metastases in the re-
gional lymph nodes according to the localization of the primary tu-
mor focus.

Ganglionii Colo-

Zonele de metastazare Splina, Tesuturi

0, . ..

(numirul de bolnavi) (%) hmf_éf‘tlc_l. abs. Mo, abs. ntl)ll,
periferici, o abs.
abs. (%) %) (%) (%)

Ganglionii limfatici la dis-

tanta dupa metastazele in

ganglionii limfatici regio-

nali (n=6) 46,0 5(100) 1(17,0) - -

Metastaze extranodale apa-

rute dupa ganglionii limfa-

tici regionali fara ganglionii

limfatici la distanta (n=4) 31,0 - 2(33,0) 1(100) 1(100)

Metastaze extranodale fara

ganglionii limfatici regio-

nali si la distanta (n=3) 23,0 - 3(50,0) - -

in total (n=13) 100 5(100) 6(100) 1(100) 1(100)

Localization of the primary focus

Areas of metastasis Peripher- Spleen, Soft Colon,
. (%) i
(number of patients) allymph abs. tissues, abs.
nodes, (%) abs. (%) (%)

abs. (%)

dala a fost maduva oaselor (73,0%), dupa care a urmat ficatul
(36,0%), mai rar splina, nazofaringele, intestinul si tesuturile
moi, care au fost identificate cu aceeasi frecventa (9,0%) (Ta-
belul 6).S-a observat ca zonele de metastazare extranodalad au
fost in functie de localizarea focarului primar. Maduva oaselor
a fost interesata la toti pacientii cu afectarea primara a splinei
(100%) siin 40% din cazuri, cand focarul primar a fost locali-
zat In ganglionii limfatici periferici. Metastaze in ficat, splina,
de asemenea, au fost inregistrate in LNH foliculare ale splinei
si ganglionilor limfatici periferici.

La pacientii cu debut al LNH in tesuturile moi si colon nu
au fost constatate metastaze in miduva oaselor. ins3, in cazu-
rile de afectare primara a tesuturilor moi, procesul tumoral s-a
raspandit in oase, iar a colonului - In alte zone ale intestinului.

Tabelul 6. Frecventa metastazelor extranodale in functie de locali-
zarea focarului primar tumoral.

Localizarea focarului primar tumoral, n (%)

Localizarea metas-

tazelor extranodale (%) G/l perife- Splina  Tes.moi Colonul
rici(n=3) (n=6) (n=1) (n=1)
Mdduva oaselor 8(73,0) 2(67,0) 6(100) - -
Ficatul 3(36,0) 1(33,0) 3(50,0) - -
Splina 1(9,0) 2(67,0) - - -
Tesuturile moi 1(9,0) 1(33,0) - 1(100) -
Nazofaringele 1(9,0) 2 (67,0) - - -
Intestin 1(9,0) - - - 1(100)

in cazurile de afectare a miduvei oaselor, modificirile he-
matologice au fost diverse. La 5 (63,0%) pacienti a fost de-
pistata anemia, la 4 dintre ei - de gradul I si intr-un caz - de
gradul II. La pacientul dat, splina a fost primar afectata; ea
ocupa aproape toatd cavitatea abdominald. Numarul mediu
al eritrocitelor a fost de 4,0x10'2/1 (extreme: 3,1-4,5x10%/1),
iar valoarea medie a hemoglobinei a fost de 119 g/1 (extreme:
90-140 g/1).

Distant lymph nodes after ~ 46.0 5 (100)
metastases in the regional
lymph nodes (n=6)

1(17.0) - -

Extra nodal metastases 310 -
developed after the affecta-

tion of the regional lymph

nodes without the distant

lymph nodes (n=4)

2 (33.0) 1(100) 1(100)

Extra nodal metastases 23.0 - 3(50.0) - -
without the affectation of

the regional and distant

lymph nodes (n=3)

Total (n=13) 100 5(100) 6(100) 1(100) 1(100)

patients followed up to stage IV. The other 5 cases remained
under supervision in stages [, Il and III. Thus, the large number
of patients who had extranodal metastases shows that for this
NHL variant the involvement in the process of tumor general-
ization of different organs and tissues is characteristic. One of
the most common areas of extranodal metastasis was the bone
marrow (73.0%), followed by the liver (36.0%), more rarely
the spleen, nasopharynx, intestine and the soft tissues that
have been identified with the same frequency (9.0%) (Table 6).

Table 6. Frequency of extra nodal metastases according to the
localization of the primary tumor focus.

Localization of the primary tumor focus, n (%)

Localization

of extranodal  n (%) Peripheral lymph Spleen tSi(s)ztues Colon
metastases nodes (n=3) (n=6) (n=1) (n=1)
Bone marrow 8 (73.0) 2 (67.0) 6 (100) - -

Liver 3(36.0) 1(33.0) 3(50.0) - -
Spleen 1(9.0) 2 (67.0) - - -

Soft tissues 1(9.0) 1(33.0) - 1(100) -
Nasopharynx 1 (9.0) 2 (67.0) - - -
Intestine 1(9.0) - - - 1(100)

It was observed that the areas of extranodal metastasis
were based on the localization of the primary tumor focus.
Bone marrow was involved in all the patients with primary
spleen affectation (100%) and in 40% of cases when the pri-
mary focus was localized in the peripheral lymph nodes. Me-
tastases in the liver, spleen were also recorded in follicular
NHLs of the spleen and peripheral lymph nodes.

In patients with NHL onset in the soft tissues and colon,
metastases in the bone marrow never occurred. However, the
tumor process has spread in the cases of primary affectation
of the soft tissues to the bones, and of the colon - to other
parts of the intestine.
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Numarul de leucocite a fost redus (<4,0x10°/1) la 1 pacient
si a constituit 1,6x10°/1. Numarul de leucocite a fost majorat
(>9,0x10°/1) in 3 (37,5%) cazuri si a constituit 11,0x10%/1,
13,6x10%/1 si 31,9x10°/1, din contul limfocitelor. Limfocito-
za la acesti bolnavi a constituit 71%, 79% si 66%, respectiv.
La 3 (37,5%) pacienti numarul de leucocite a fost in limitele
normei. Valoarea medie a leucocitelor a fost de 8,0x10%/1 (ex-
treme: 1,6-31,9x10%/1), iar valoarea medie a limfocitelor din
formula leucocitara a fost de 32,5% (extreme: 7,0-79,0%).

Trombocitopenie (77,4x10°/1) a fost numai la 1 (12,5%)
pacient. Valoarea medie a trombocitelor a fost de 258,1x10/1
(extreme: 77,4-370,0x10%/1).

In punctatul maduvei oaselor, limfocitozi in mielograma
a fost depistata numai la pacientii cu limfocitoza in sangele
periferic. Limfocitoza in mielograma a variat de la 56% pana
la 85%. La 5 (63,0%) pacienti, care n-au avut limfocitoza in
sangele periferic si In punctatul sternal, afectarea maduvei oa-
selor a fost depistata doar prin trepanobiopsie. Celularitatea
cantitativa a fost obisnuita. Pe acest fundal, erau diseminate
celule limfoide mici si de dimensiuni medii, pe alocuri s-au ob-
servat grupuri de celule limfoide fara formarea unor structuri.
Numai intr-un caz, un grup de celule limfoide aminteau struc-
tura unui folicul.

Repartizarea pacientilor conform Indexul Prognostic Inter-
national a aratat c3, In majoritatea cazurilor, a fost constatat
risc intermediar (44,0%) si risc inalt (44,0%). Un risc redus a
fost determinat la doar 2 (12,0%) bolnavi.

Supravietuirea generald a pacientilor peste 2 si 5 ani a con-
stituit 94,0% si 57,2%, respectiv.

Discutii

Limfoamele non-Hodgkin (LNH) includ un grup de tumori
maligne ale tesutului limfatic, neomogene dupa structura
morfologicd, proprietatile imunohistochimice, citogenetice,
ale biologiei moleculare, clinico-morfologice, raspunsul la tra-
tament si prognostic. Una dintre cele mai frecvente variante
a LNH indolente este limfomul folicular. in structura LNH in-
dolente, de asemenea, predomina limfomul folicular, care in
SUA constituie 35% din toate LNH, 22% in lume si 70% din
grupul limfoamelor periferice [11]. LNH foliculare prezinta
o patologie cu tendinta sporita de crestere a morbiditatii in
toatd lumea si, in acelasi timp, in Republica Moldova. LNH fo-
liculare s-au dezvoltat, preponderent, la persoanele cu varsta
de peste 50 de ani, ceea ce corespunde datelor din literatura
internationald [12]. Acest limfom rar este diagnosticat la copii
si adolescenti in varsta de pana la 20 de ani, ceea ce a fost evi-
dentiat si in studiul nostru.

Deoarece substratul morfologic al LNH indolente este
foarte asemadnator, stabilirea diagnosticului cu identificarea
variantelor poate fi determinat prin utilizarea metodelor imu-
nohistochimice. Pentru efectuarea diagnosticului diferential
este necesar de selectat o componenta rationala de markeri
imunologici, care permit deosebirea unor sau altor variante
ale LNH indolente histologic similare [13]. Pentru limfomul
folicular sunt pozitive CD19, CD20, CD22 - antigene pan B-ce-
lulare si CD10, lipsesc CD5, CD23, CD38.

In acest scop, ar fi utile si particularitatile clinice ale ma-
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In cases of impairment of the bone marrow, the hemato-
logical changes were different. In 5 (63.0%) patients anemia
was diagnosed, 4 of them had anemia of the I** grade and 1
patient had anemia of the 11" grade. In this patient, the spleen
was primarily affected, it occupied almost the entire abdomi-
nal cavity. [t might be possible that the hemoglobin content in
this patient was reduced not only as a result of the bone mar-
row affectation, but also as a result of the RBC destruction in
their passage through the enlarged spleen. The average value
of RBC was 4.0x10'%/1 (extreme: 3.1-4.5x10'2/1), and the aver-
age hemoglobin value was 119 g/1 (extreme: 90-140 g/1).

WBC count was low (<4.0x10°/1) in 1 patient and consti-
tuted 1.6x10°/1. WBC count was increased (>9.0x10°/1) in 3
(37.5%) cases and amounted to 11.0x10?/1, 13.6x10°/1 and
31.9x10%/1 on the account of lymphocytes. Lymphocytosis
in these patients was 71%, 79% and 66%, respectively. In 3
(37.5%) patients, the white blood cell count was within the
normal range. The average value of WBC was 8.0x10°/1 (ex-
treme: 1.6-31.9x10°/1), and the average lymphocyte blood
count was 32.5% (extreme: 7.0-79.0%).

Thrombocytopenia (77.4x10°/1) was detected in only
1 (12.5%) patient. The average value of platelets was
258.1x10°/1 (extreme: 77.4-370.0x10°/1).

In the bone marrow puncture, lymphocytosis was found in
the myelogram only in patients with peripheral blood lympho-
cytosis. Lymphocytosis in the myelogram ranged from 56% to
85%. In 5 (63.0%) patients who did not have lymphocytosis
in the peripheral blood and in the sternal puncture, bone mar-
row affectation was detected only by trepanobiopsy. These
data show the importance of examining patients with malig-
nant lymphomas, including follicular lymphomas. Quantita-
tive cellularity was common. On this background, there were
disseminated small and medium size lymphoid cells, locally
groups of lymphoid cells without the formation of structures
were determined. Only in one case, a group of lymphoid cells
resembled the structure of a follicle.

The distribution of patients according to the International
Prognostic Index showed that in most of the cases, intermedi-
ate risk (44.0%) and high risk (44.0%) was found. Low risk
was determined in only 2 patients (12.0%).

The overall survival for more than 2 and 5 years was 94.0%
and 57.2%, respectively.

Discussion

Non-Hodgkin’s lymphomas (NHL) are a group of malignant
tumors of the lymphatic tissue, inhomogeneous after morpho-
logical structure, immunohistochemistry, cytogenetics, mo-
lecular biology, treatment response and prognosis. One of the
most common variants of indolent non-Hodgkin’s lymphoma
(NHL) is follicular lymphoma. Among the indolent NHL, the
prevailing one is also follicular lymphoma, which represents
35% of all NHL in USA, 22% in the world and 70% of the pe-
ripheral group lymphomas [11]. Follicular non-Hodgkin lym-
phoma is a pathology with increased trend of increasing mor-
bidity worldwide including in Republic of Moldova. Follicular
non-Hodgkin’s lymphoma developed only in adults, mainly in
people aged over 50 years, corresponding data from the inter-
national literature [12]. This lymphoma is rarely diagnosed in



ladiei (localizarea focarului primar tumoral, evolutia clinica,
zonele de metastazare) si hematologice, in cazurile de afectare
a maduvei oaselor (hemograma, medulograma, tabloul histo-
logic al maduvei oaselor) ale variantelor LNH foliculare. ins3,
in literatura, astfel de studii lipsesc. Aceste date ar reprezenta
un criteriu, In baza caruia ar fi posibil de selectat mai rational
anticorpii monoclonali pentru confirmarea imunohistochi-
mica a variantelor LNH indolente si ar simplifica, in anumite
cazuri, complexul vast si costisitor de investigatii. Majoritatea
pacientilor cu limfoame foliculare sunt de varsta avansata si
la adresare sunt in stadii generalizate ale bolii. Majoritatea
pacientilor varstnici sunt diagnosticati in stadii avansate. Nu-
mai la 30% dintre pacienti, procesul tumoral este diagnosticat
in stadiile I si II ale bolii [2, 3]. In perioada de generalizare a
procesului tumoral, maduva oaselor a fost implicata frecvent
(72,7%), fapt manifestat prin leucemizare. Supravietuirea pa-
cientilor cu LNH foliculare peste 2 ani a constituit 94,0%, iar
peste 5 ani - 57,2%, ceea ce corespunde cu datele literaturii
internationale [14].

Concluzii

1) Limfomul non-Hodgkin folicular s-a dezvoltat, prepon-
derent, la persoanele cu varsta de peste 50 de ani.

2) La examenul imunohistochimic, au fost pozitive CD19
si CD20, care au confirmat apartenenta liniei B-limfocitara cu
CD10 pozitiv, iar CD5 si CD23 - negative.

3) Focarul primar tumoral s-a dezvoltat mai des in ganglio-
nii limfatici periferici si splina.

4) In perioada de generalizare a procesului tumoral, ma-
duva oaselor a fost implicata frecvent (72,7%), fapt manifestat
prin leucemizare.

5) Supravietuirea bolnavilor peste 2 ani a constituit 94,0%,
iar peste 5 ani - 57,2%.
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children and adolescents aged up to 20 years, as it has been
highlighted in our study.

The morphological substrate of indolent NHL is very simi-
lar, and in this case the establishment of types of NHL can be
determined using immunohistochemical methods [1]. At im-
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ing the relationship of the B-lymphocyte line with positive
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Conclusions

1) Follicular non-Hodgkin’s lymphoma developed only in
adults, mainly in people aged over 50 years.

2) The tumor lymphoid cells from the germinal centers of
the lymph node follicles form follicles, but there are rarely en-
countered cases of diffuse affectation. At immunohistochem-
istry, CD19 and CD20 were positive, confirming the relation-
ship of the B-lymphocyte line with positive CD10 and negative
CD23 and CD5.

3) The primary tumor focus developed to the same extent
in the peripheral lymph nodes and in the spleen.

4) During the process of tumor generalization, in 72.7%
of cases bone marrow was affected, which was manifested by
leukemisation.

5) The survival of patients at 2 years was 94.0% and at
over 5 years - 57.2%.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Pana in prezent, nu au fost calculate frecventa si ponderea
factorilor de risc regionali pentru dezvoltarea unei urgente
obstetricale majore, cum este decolarea prematura de placen-
ta normal inserata.

Ipoteza de cercetare

Gravidele care comporta factori de risc moderati si majori
pentru decolarea prematura de placenta normal inserata ne-
cesita luarea unor masuri profilactice specifice si asigurarea
unei conduite corecte si a sarcinii.

Noutatea adusa literaturii stiintifice din domeniu

Au fost determinate frecventa, aspectele clinico-evolutive si
identificati factorii de risc regionali pentru decolarea prema-
turd de placenta normal inserata.

Rezumat

Introducere. Decolarea prematura de placenta normal in-
serata (DPPNI) este una din cauzele de hemoragii masive in
trimestrele 2 si 3 de sarcina, cauzand o rata de morbiditate si
mortalitate materna si fetald inalti. In prezent, sunt publicate
tot mai multe date despre factorii obstetricali care participa
la realizarea patogenica a DPPNI. Totodatd, aceste date ra-
man controversate, iar factorii de risc pentru DPPNI difera in
functie de regiune, statut socio-economic si nivel de asistenta
medicala.

Material si metode. A fost efectuat un studiu statistic re-
trospectiv a 355 de cazuri de DPPNI, care au avut loc in doua
maternitati de nivel tertiar din Republica Moldova in perioa-
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What is not known yet, about the topic

To date, the incidence and prevalence of regional risk fac-
tors for normally inserted placenta abruption, one of the ma-
jor obstetric emergencies, have not been calculated.

Research hypothesis

Pregnant women, in which moderate and major risk fac-
tors for normally inserted placenta abruption are identified,
require specific preventive measures and a correct manage-
ment of pregnancy.

Article’s added novelty on this scientific topic

The incidence, peculiarities of clinical aspects and regio-
nal risk factors for normally inserted placenta abruption
were determined.

Abstract

Introduction. Abruption of normally inserted placenta
(ANIP) is one of the causes of massive bleeding in 2™ and 3
trimesters of pregnancy, causing a high morbidity and mater-
nal and fetal mortality rates. Currently, more data have been
published about obstetrical risk factors participating in the
pathogenesis of placenta abruption. However, these data re-
main controversial and risk factors for placenta abruption
vary because of region, socio-economic status and different
level of care.

Material and methods. A retrospective statistical study of
355 cases of ANIP that occurred in two maternity units of ter-
tiary level in Moldova between 2010 and 2014 was conducted.



da 2010-2014. Lotul de comparare a constituit 355 de cazuri
obstetricale fara aceasta patologie, care au fost selectate con-
form metodei perechilor potrivite (1. engl. matched pair) dupa
varsta si statut social. Pentru analiza statistica au fost aplicate
testele t-Student, raportul sanselor (OR).

Rezultate. Studiul a cuprins 355 de gestante cu terme-
nul de sarcina dupa 22 de sdaptamani. Nasterea prematura
a fost inregistratd in 49,9% vs. 7% cazuri (p<0,001). Au fost
identificati urmatorii factori de risc, care au contribuit la dez-
voltarea DPPNI: hipertensiunea gestationala (OR=29,36),
hipertensiunea esentiala (OR=18,08), sindromul antifosfoli-
pidic (OR=10,26), moartea antenatald a fatului (OR=10,26),
iminenta de intrerupere a sarcinii prezente (OR=6,84), obe-
zitatea (OR=6,63), preeclampsia (OR=6,46), malformatiile
uterine (OR=4,62), sangerarile vaginale pe parcursul sarcinii
prezente (OR=3,47), restrictia de crestere intrauterina a fatu-
lui (OR=3,12), polihidramniosul (OR=2,66), avortul spontan in
anamneza (OR=2,40) si anemia (OR=1,98).

Concluzie. Gestantele cu anamneza obstetricald prin
avort spontan, nastere prematurd, fie sunt diagnosticate cu
malformatii uterine, ale caror sarcina, pe parcurs, s-a compli-
cat cu sangerdri vaginale, iminenta de intrerupere a sarcinii,
hipertensiune gestationald, polihidramnios, moarte antena-
tala a fatului, restrictie de dezvoltare a fatului si/sau anemie,
necesita includerea in grupul de risc major pentru DPPNI, cu
aplicarea masurilor de profilaxie a dezvoltarii acesteia prin
conduita, rezolvarea corecta si oportuna a sarcinii.

Cuvinte cheie: factori de risc, decolare prematura de pla-
centd normal inseratd, hipertensiune, moarte antenatala a fa-
tului.

Introducere

Hemoragiile obstetricale conditioneaza un nivel inalt al
morbiditatii si mortalitatii materne. Dintre ele, DPPNI ocupa
locul doi dupa hemoragiile atonice si cele hipotonice ale ute-
rului, constituind o pondere de 20-45% [1, 7]. Prin decolarea
prematurd a placentei normal inseratd sau apoplexie utero-
placentara se intelege o dezlipire variabila ca extindere a pla-
centei normal inserate, dupa 22 saptamani de sarcind sau in
timpul travaliului, avand ca urmare un hematom placentar si
un tablou clinic, a carui gravitate depinde de extinderea dezli-
pirii. Conform datelor mai multor cercetatori, frecventa deco-
larii premature de placenta normal inserata constituie 0,5-1%.

In literatura de specialitate, sunt recunoscuti si descrisi
numerosi factori de risc care, posibil, conditioneaza aceasta
urgentd obstetricald, insa cauza dezlipirii de placentd rama-
ne, pana in prezent, necunoscutd. De asemenea, sunt descrise
si cateva mecanisme probabile de dezvoltare a DPPNI. Ele se
refera la tulburdrile hemodinamice in zona utero-placentara
in perioadele de nidatie, implantare si placentatie, combinate
cu dereglarile invaziei citotrofoblastului si, prin urmare, re-
modelarea incompleta a arterelor spiralate. Deseori se inre-
gistreazd o diminuare a mecanismelor anticoagulante, precum
trombofiliile dobandite si cele congenitale. Dereglarile invo-
cate conduc la dezvoltarea tulburarilor circulatorii Tn spatiul

Factori de risc in abruptio placentae

The control group represented 355 obstetrical cases without
placental abruption, which were “matched - pair” according
to age and social status. Statistical analysis was done with the
help of Student’s t test, and odds ratios (OR).

Results. The study included 355 pregnant women, with
more than 22 weeks of gestation. Premature birth was regis-
teredin49.9% vs. 7% of cases (p<0.001). The following risk fac-
tors which contributed to the development of placental abrup-
tion were identified: gestational hypertension (OR=29.36), es-
sential hypertension (OR=18.08), antiphospholipid syndrome
(OR=10.26) antenatal fetal death (OR=10.26), imminence of
pregnancy interruption (OR=6.84), obesity (OR=6.63), pre-
eclampsia (OR=6.46), uterine malformations (OR=4.62) vagi-
nal bleeding present during pregnancy (OR=3.47), intrauter-
ine growth restriction of the fetus (OR=3.12), polyhydramnios
(OR=2.66), history of spontaneous abortion (OR=2.40) and
anemia (OR=1.98).

Conclusions. Pregnant women with an aggravated obstet-
rical history, by the presence of a miscarriage, premature birth,
or that are diagnosed with congenital uterine malformation,
whose pregnancy was complicated with vaginal bleeding, im-
minence of abortion, gestational hypertension, polyhydram-
nios, antenatal fetal death, intrauterine growth restriction of
the fetus and / or anemia should be included in a risk group
for developing placenta abruption, prophylactic measures
must be applied, accurate and timely conduct and resolution
of pregnancy is required as well.

Key words: risk factors, normally inserted placenta abrup-
tion, hypertension, antenatal fetal death.

Introduction

Obstetric hemorrhage is one of the main causes of high lev-
el of morbidity and maternal mortality. Among them abrup-
tion of normally inserted placenta (ANIP) ranks second after
hypotonic bleeding of the uterus, constituting 20-45% [1, 7].
Abruption of a normally inserted placentae or uterine-placen-
tar aploplexy represents a variable detachment of a normally
inserted placenta, after 22 weeks of pregnancy or during labor,
resulting in a placental hematoma and a clinical picture whose
severity depends on the extent of the detachment. According
to several researches, the frequency of ANIP is 0.5-1%.

Numerous risk factors have been described in the litera-
ture, which probably have their own share in the pathogen-
esis of AP, but the main cause, remains so far unknown. Also,
probable mechanisms of the development of ANIP have been
described by some authors. They relate to hemodynamic dis-
orders, violation of the utero-placental blood flow - in the
period of nidation, implantation and placentation, combined
with disorders of the cytotrophoblast invasion and, there-
fore, incomplete remodeling of the spiral arteries. Often a fail
of the anticoagulant mechanisms, such as congenital and ac-
quired thrombophilia is diagnosed. Alleged disorders lead to
the development of circulatory disorders in the intervillous
space and cause placental detachment from the uterine wall



Risk factors in placenta abruption

intervilozitar placentar si provoaca dezlipirea de placenta de
la peretele uterin, care se manifesta clinic prin hemoragie si
sindrom dolor la nivelul uterului.

In ultimii ani, un rol important in dezvoltarea stirii patolo-
gice vizate revine disfunctiilor endoteliale, care stau si la baza
dezvoltarii mai multor patologii obstetricale, ca hipertensiunea
indusa de sarcina, restrictia de dezvoltare a fatului s. a. Astfel,
se pare ca DPPNI si aceste complicatii obstetricale au aceeasi
origine, determinata de tulburarile endotelial-vasculare la ni-
vel de placentd - organ provizoriu, indispensabil sarcinii.

Indiscutabil, in unele cazuri, dezlipirea de placenta este un
proces acut, astfel, un traumatism acut ar putea conduce la
DPPNI; acelasi mecanism ar putea explica si decolarea placen-
tei In caz de o decompresie utering, care rezulta din ruperea
prematura a membranelor amniotice, la o sarcind complicata
cu polihidramnios sau dupa nasterea primului dintre feti, in
sarcina multipla.

Majoritatea cercetdrilor stiintifice, consacrate DPPNI, se
axeaza pe studierea frecventei, strategiilor de conduita a sarci-
nii si nasterii, complicatiilor majore, survenite In urma acestei
urgente obstetricale [2, 3, 5].

DPPNI, prin prezenta hemoragiei, are un impact negativ
asupra starii mamei si fatului si conduce frecvent la dezvolta-
rea socului hemoragic, anemiei post-hemoragice, insuficientei
renale si respiratorii, instalarea sindromului CID, victimizarea
pacientei prin inlaturarea organului reproductiv [1, 4]. DPPNI
conditioneaza si un nivel nalt al morbiditatii si mortalitatii
perinatale. Astfel, dezlipirea prematura a placentei este de 3
ori mai frecvent insotita de dezvoltarea socului hemoragic, de
1,5 ori - de moartea intrauterina a fatului, de 1,6 ori - de asfi-
xia neonatala [2].

Cu referinta la obiectivele studiului actual, ne-am propus
sa identificam factorii de risc pentru dezvoltarea DPPNI in sar-
cind si nastere. Cunoasterea lor ar permite includerea gravi-
delor intr-un grup de risc separat pentru DPPNI pe parcursul
supravegherii sarcinii, cu aplicarea oportund a masurilor de
prevenire si tratament a complicatiilor gestationale.

Material si metode

Pentru determinarea incidentei, particularitatilor anam-
nestice, clinico-evolutive ale sarcinii si nasterii, structu-
rii morbiditatii materne si fetale la femeile cu DPPNI, a fost
efectuat un studiu retrospectiv, care a cuprins perioada ani-
lor 2010-2014. Protocolul de cercetare a fost aprobat la Co-
mitetul de Etica a Cercetarii al Universitatii de Stat de Medi-
cind si Farmacie ,Nicolae Testemitanu” (proces-verbal nr. 15
din 17.12.2014, presedinte CEC - Mihail Gavriliuc, dr. hab. st.
med., prof. univ.).

Astfel, pentru cercetarea retrospectiva de tip caz-control,
au fost create 2 loturi: lotul de baz3, care a cuprins 355 de fe-
mei cu termenul de gestatie mai mare de 22 saptamani, sarci-
na si nasterea carora s-a complicat cu DPPNI si lotul de com-
parare, format din 355 de cazuri de nasteri fara DPPNI. Lotul
de comparare a fost selectat in mod aleatoriu, dupa metoda
loturilor pereche (1. engl. matched-pair groups) si a fost identic
cu lotul de cercetare dupa varsta si statutul social al paciente-
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which clinically is manifested by uterine bleeding and pain
syndrome.

In recent years, endothelial dysfunction has an underpin-
ning role in the development of ANIP that lead to other ob-
stetric pathologies as pregnancy-induced hypertension, fetal
growth restriction etc. Thus, it appears that ANIP and other
obstetric complications have the same origin that appear due
to endothelial disorders at placental level, a provisionally in-
dispensable organ during pregnancy.

Unquestionably, in some cases detachment of the placenta
is an acute process, meaning an acute trauma could lead to
AP; the same mechanism could explain placental abruption in
case of uterine decompression uterine resulting from prema-
ture rupture of the amniotic membranes, in a pregnancy com-
plicated with polyhydramnios or after the birth of the first of
fetuses in a multiple pregnancy.

Most of the scientific research in this field, focus on study-
ing AP incidence, evolution of pregnancy and childbirth and
major complications arising from this emergency obstetric
pathology [2, 3, 5].

Because hemorrhage, is one of the clinical signs of ANIP, it
has a negative impact on the health status of mother and fe-
tus and often leads to the development of hemorrhagic shock,
post-hemorrhagic anemia, kidney and lung failure and DIC
syndrome, disabling the patient by removing the reproductive
organ [1, 4]. ANIP is the cause of a high level of perinatal mor-
bidity and mortality. Thus, premature detachment of the pla-
centa is 3 times more frequently associated with hemorrhagic
shock, 1.5 times more frequently associated with intrauterine
fetal death, and by 1.6 times - with neonatal asphyxia [2].

Referring to the objectives of the current study we aimed
to identify risk factors for the development of ANIP in preg-
nancy and childbirth. Knowing them would allow the inclu-
sion of pregnant women in a separate risk group for ANIP, dur-
ing their pregnancy, applying timely prevention and treatment
methods of gestational complications.

Material and methods

A retrospective study was conducted that had the aim to
determine the incidence of ANIP, peculiarities of medical
history, of the course of pregnancy and childbirth, and the
structure of the maternal and fetal morbidity in women with
ANIP. Medical charts from 2010 to 2014 were analyzed. The
research protocol was approved by the Ethics Committee and
Research of the Nicolae Testemitanu State University of Medi-
cine and Pharmacy (verbal process no. 15 of 12.17.2014, CEC
president - Mihail Gavriliuc, MD, PhD, university professor).

Thus, for the retrospective case-control study, two groups
were established: study group - which included 355 women
with gestational age more than 22 weeks of pregnancy, whose
delivery was complicated by ANIP, and a control group - con-
sisting of 355 cases of births without ANIP. The control group
was randomly selected, by matched-pair groups and was iden-
tical to the research group by age and social status of patients.
This study was conducted in Mother and Child Institute and
Municipal Clinical Hospital no. 1 (Chisinau), where about one
third of all births in Moldova occur.



lor. Studiul dat a fost realizat in Institutul Mamei si Copilului
si Spitalul Clinic Municipal nr. 1 (orasul Chisinau), unde au loc
circa o treime din numarul total de nasteri din Republica Mol-
dova.

Unul din obiectivele propuse al acestui studiu a fost deter-
minarea incidentei DPPNI la 1,000 de nasteri In perioada de
referintd. In prezenta cercetare, au fost utilizate asa metode
de analiza statistica ca testul Student (t) si raportul sanselor
(odds ratio, OR). Un p<0,05 a fost considerat semnificativ din
punct de vedere statistic.

Factorul de risc, conform definitiei OMS, reprezinta orice
atribut, caracteristica sau expunere a unui individ, care creste
probabilitatea de a dezvolta o boala sau leziune. Determinarea
impactului factorilor si prognosticarea nivelului lor de influ-
enta asupra indicelui de morbiditate In DPPNI s-a efectuat,
utilizand riscul relativ.

In cercetarea dati, a fost calculat raportul sanselor pentru
toti factorii de risc posibili. Factorii de risc identificati au fost
grupati in factori de risc moderati (OR intre 1,7 si 2,5), factori
de risc mari (OR>2,5) si factori de risc foarte mari (OR>18),
in functie de valoarea OR obtinuta. De asemenea, au fost ana-
lizate si intervalele de confidenta obtinute, iar in cazul in care
intervalul de confidenta a inclus valoarea ,1”, asocierea intre
posibilul factor de risc si DPPNI a fost consideratd nesemni-
ficativa.

Rezultate

Datele studiului realizat au demonstrat ca in Spitalul Cli-
nic Municipal nr. 1 si in Institutul Mamei si Copilului, incidenta
DPPNI in ultimii ani a crescut, in mediu, de la 0,51% in 2010,
panala 0,83%, in 2014.

Posibilii factori de risc pentru DPPNI au fost selectati din
chestionarele completate cu informatia din fisele obstetrica-
le ale gestantelor, la care s-a dezvoltat maladia data. Chesti-
onarele contineau urmadtoarele compartimente: anamneza
ginecologica (1), anamneza obstetricala (2), patologia soma-
tica prezenta (3), evolutia sarcinii si nasterii prezente (4), sta-
rea intrauterina a fatului (5). Pentru fiecare din aceste com-
partimente, a fost analizatd semnificatia statistica a datelor
obtinute si a fost calculata valoarea OR pentru toti factorii de
risc posibili.

In Tabelul 1, este prezentati structura patologiei gineco-
logice atestate la pacientele cu DPPNI, comparativ cu lotul
martor. Analiza anamnezei ginecologice a pacientelor incluse
in studiu a pus in evidenta faptul c3, in lotul de baza s-au in-
registrat 8 (2,25%, p>0,05) cazuri de interventii chirurgicale
la organele bazinului mic sub forma de metroplastii, miomec-
tomii conservatoare, 5 cazuri de miom uterin (1,4%, p>0,05),
malformatii ale uterului - Tn 22 de cazuri (6,2%, p<0,05) si
8 cazuri de afectiuni ginecologice tubar-peritoneale (2,25%,
p>0,05). Astfel, in 22 (6,2%) de cazuri, gestantele au fost di-
agnosticate anterior cu malformatii ale uterului (uter bicorn,
uter rudimentar, uter septat), comparativ cu 5 (1,4%) cazuri
- In lotul martor, datele fiind statistic semnificative (p<0,001).
in urma calculului raporturilor sanselor, s-a constat ca OR
pentru malformatiile uterine este de 95% CI 1,635 - 14,097.

Factori de risc in abruptio placentae

One of the objectives of this study was to determine the
incidence of ANIP per 1,000 live births in the reference period.
Student test (t) and odds ratio (odds ratio - OR) were used as
methods of statistical analysis in this study. A p value <0.05
was considered statistically significant.

The risk factor, according to the WHO definition, is any at-
tribute, characteristic or exposure of an individual, which in-
creases the likelihood of developing a disease or injury. Deter-
mining the impact of the factors and prognostication of their
level of influence on the index of morbidity in ANIP was per-
formed using relative risk.

0dds ratio was calculated for all possible risk factors. Iden-
tified risk factors were grouped into moderate risk factors (OR
from 1.7 to 2.5), and “high-risk” risk factors (OR>2.5) and ma-
jor risk factors (OR>18), according to OR value obtained. The
obtained confidence intervals have been analyzed and, if the
confidence interval included “1” possible association between
the risk factor and AP was considered insignificant.

Results

The obtained data showed that in the institutions were re-
search was conducted: in the Municipal Clinical Hospital no.
1 and Mother and Child Institute, ANIP’s incidence in recent
years has increased on average from 0.51% in 2010 to 0.83%
in 2014.

Possible risk factors for AP were selected from the ques-
tionnaires filled in with information from medical records of
pregnant women, who developed ANIP. The questionnaires
contained the following sections: gynecological anamnesis
(1), obstetric anamnesis (2) somatic disorders (3), course of
current pregnancy and delivery (4), intrauterine fetal condi-
tion (5). For each entry of above mentioned compartments,
statistical significance was analyzed and OR value was calcu-
lated for all possible risk factors.

In Table 1, the pathological conditions of the reproduc-
tive organs in patients with ANIP are listed, compared with
controls. The analysis of the gynecological anamnesis of pa-
tients included in the study revealed that in the study group, 8
(2.25%, p>0.05) cases of surgery on pelvic organs were regis-
tered - conservative myomectomy, 5 cases of uterine myoma
(1.4%, p>0.05), malformations of the uterus in 22 cases (6.2%,
p<0.05) and 8 cases of gynecologic tubal-peritoneal pathology
(2.25%, p>0.05) were registered. Thus, in 22 (6.2%) cases
pregnant women, were previously diagnosed with malforma-
tions of the uterus (horned womb, rudimentary uterus, uter-
ine septum), compared to 5 (1.4%) cases in control group, data
were statistically significant, p<0.001. Odds ratios for uterine
malformations was determined to be 95% CI 1.635 - 14.097.

Table 2 includes details related to the history of previous
pregnancies of patients and the results of calculating the risk
factors. The analysis of obstetrical anamnesis of patients with
ANIP allowed to identify the following possible risk factors:
medical abortion, miscarriage, caesarean section, preterm la-
bor, previous ANIP etc.

Medical abortion, as a possible risk factor was not identi-
fied statistically significant between groups. However, miscar-
riages occurred in 83 cases in the study group, which repre-
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Tabelul 1. Patologia organelor genitale la pacientele incluse in
studiu.
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Table 1. Pathological conditions of the reproductive organs of
patients included in the study.

Lotulde Lotul
baza, martor,
(n=355); (n=355);
n (%) n (%)

Afectiuni OR (95% CI) t p

Malformatii 22(62) 5(1,4) 4,630(1,635-14,097) 0,62 p<0,001
ale uterului

Miomuterin ~ 5(1,4) 4(1,1) 1,254(0,290-5,596) 0,33 p>0,05
Afectiuni gine-

cologice tubar-

peritoneale 8(21) 6(1,7) 1,341(0,418-4,399) 0,52 p>0,05
Interventii

ginecologice

pe uter 8(2,25) 2(0,56) 2,360 (0,547 -11,60) 1,91 p>0,05

in Tabelul 2, au fost incluse date ce tin de anamneza obste-
tricala a pacientelor si rezultatele calcularii factorilor de risc
respectivi. Studierea anamnezei obstetricale a pacientelor cu
DPPNI a permis identificarea urmatorilor factori de risc po-
sibili: avortul medical si spontan, sarcina oprita in evolutie,
operatia cezariand, nasterea prematurd, prezenta dezlipirii
premature de placenta in anamneza etc.

Tabelul 2. Anamneza obstetricald a gravidelor incluse in cercetare.

Lotul Lotul

de baza, martor,
(n=355); (n=355);
n (%) n (%)

Evenimente OR (95% CI) t p

Avort medical 57 (16,1) 53(14,9) 1,090 0,40 p>0,05
(0,711 -1,670)

Avort spontan 83(23,5) 40(11,3) 2,403 4,34 p<0,001
(1,230 -1,675)

Sarcind opritain 12 (3,4) 8(2,36) 1,517 0,88 p>0,05

evolutie (0,570 -4,116)

Operatie cezaria- 33(9,3) 19(54) 1,812 2,0  p<0,05

na in anamneza (0,975 - 3,388)

Nastere prema- 10 (2,8) 2(0,6) 5116 2,27 p<0,05

turd (1,047 - 34,045)

Decese perinata- 9 (2,5) 2(0,6) 4,591 1,78 p<0,05

le Tn anamneza (0,921 -30,976)

DPPNIinanam- 9 (2,5) 0(0) 19,490 3,01 p<0,01

nezi (1,130 - 336,22)

in ceea ce priveste avorturile medicale, nu au fost identi-
ficate diferente statistic semnificative intre loturile cercetate.
Totodatd, avorturile spontane s-au inregistrat in 83 de cazuri
in lotul de baz3, ceea ce reprezinta 23,5% vs. 40 de cazuri, in-
registrate in grupul de comparatie - 11,3%. Avortul spontan
a fost apreciat drept factor de risc moderat pentru DPPNI,
OR=2,403 (95% CI 1,230 - 1,675).

Cicatricea pe uter dupa operatia cezariana in anamneza a
fost inregistrata in lotul de cercetare in 33 (9,3%) de cazuri,
iar in lotul de comparatie - in 19 (5,4%) cazuri, p<0,05. Cu toa-
te ca diferenta intre loturi este statistic semnificativa, uterul
cicatricial dupa operatia cezariand in anamneza nu reprezinta
un factor de risc pentru DPPNI. Analiza frecventei nasterilor
premature in anamneza pacientelor cu DPPNI denota ca, in

Study Control
group,  group,
(n=355); (n=355);
n (%) n (%)

Pathologies OR (95% CI) t p

Malformations
ofthe uterus 22 (6.2) 5(1.4) 4.630 (1.635-14.097) 0.62 p<0.001

Uterine
myoma 5(1.4) 4(1.1) 1.254(0.290-5.596) 0.33 p>0.05

Gynecological
tubal-perito-
neal diagnosis 8(2.1) 6(1.7) 1.341(0.418-4.399) 0.52 p>0.05

Gynecological
interventions
on the uterus  8(2.25) 2(0.56) 2.360(0.547-11.60) 1.91 p>0.05

sents 23.5% vs. 11.3% - 40 cases in the control group. Miscar-
riage was assessed as moderate risk factor for ANIP, OR=2.403
(95% CI1.230 - 1.675).

Previous caesarean section was recorded in the research
group in 33 (9.3%) cases, and in the control group only in 19
(5.4%) cases, p<0.05. Although the difference between groups
is statistically significant, previous cesarean section was not
determined as a risk factor for ANIP. The frequency of previ-
ous premature births among study patients was analyzed, pre-
mature birth occurred 5 times more frequently in the study
group than in the control group - 2.8% vs. 0.6% (p<0.05). Pre-
vious preterm delivery was assessed as a major risk factor for
ANIP [OR=5.116 (95% CI 1.047 - 34.045)].

Table 2. Relevant obstetrical history of pregnant patients enrolled
in the study.

Study Control
group, group,
Events (n=355);  (n=355); OR (95% CI) t p
n (%) n (%)
Medical abortion 57 (16.1) 53(14.9) 1.090 0.40 p>0.05
(0.711 -1.670)
Miscarriage 83(23.5) 40(11.3) 2.403 4.34 p<0.001
(spontaneous (1.230-1.675)
abortion)
Miscarriage 12 (3.4) 8(2.36) 1.517 0.88 p>0.05
(death of the em- (0.570 - 4.116)
bryo in utero)
Previous caesar- 33(9.3) 19(54) 1812 2.0 p<0.05
ean section (0.975 - 3.388)
Premature birth 10 (2.8) 2 (0.6) 5.116 2.27 p<0.05
(1.047 - 34.045)
Perinatal deaths 9 (2.5) 2 (0.6) 4.591 1.78 p<0.05
in anamnesis (0.921-30.976)
Previous ANIP 9(2.5) 0(0) 19.490 3.01 p<0.01

(1.130 - 336.22)

Data concerning antenatal, intranatal and early neonatal
deaths were analyzed form the medical history of secundipa-
rous and multiparous pregnant women. A statistically signifi-
cant higher frequency of perinatal deaths in the anamnesis of
subjects in the study group was registered - 9 (2.5%) cases,



lotul de cercetare, nasterea prematura a avut loc de 5 ori mai
frecvent decat in lotul de comparatie - 2,8% vs. 0,6% (p<0,05).
Nasterea prematura a fost determinata drept un factor de risc
major pentru DPPNI [OR=5,116 (95% CI 1,047 - 34,045)].

Analiza cazurilor de deces ante- si intranatal al fatului si
neonatal precoce al nou-nascutului in anamneza gravidelor
secundipare si multipare denota o frecventa mai inalt3, statis-
tic semnificativd, a deceselor perinatale In anamneza: in lotul
de baza - 9 (2,5%) cazuri, comparativ cu 2 cazuri, in lotul mar-
tor - 0,8%, (p<0,05). Totodatd, conform calculelor statistice
efectuate, acestea nu reprezinta factori de risc pentru dezlipi-
rea de placentd normal inserata.

Studierea incidentei DPPNI in sarcinile anterioare a
evidentiat ca in lotul de baza s-au inregistrat 9 (2,5%) cazuri,
iar 1n lotul martor nu a fost niciun caz (p<0,05). Astfel, DPPNI
in sarcinile anterioare a fost calculat drept un factor de risc
foarte mare pentru dezlipirea de placenta in sarcinile ulterioa-
re, OR ajustat = 19,49 (95% CI 1,130 - 336,22).

Studierea compartimentului patologiei somatice a permis
de a identifica urmatorii factori de risc pentru DPPNI: hiper-
tensiunea esentiala, cu o frecventa de 15,5 ori mai mare decat
in lotul martor - 9,3% vs. 0,6% (p<0,001); obezitatea de gr.
[-11], care s-a Inregistrat de circa 6,5 ori mai frecvent in lotul de
cercetare -5,4% vs. 0,8%, in lotul de comparatie (p<0,01), ane-
mia 9,6% vs. 5,1%, (p<0,01). Astfel, hipertensiunea arteriala
esentiala a fost apreciatd drept unul din factorii de risc foar-
te mari OR=18,08 (95% CI 4,193 - 109,906) pentru DPPN],
urmata de un factor de risc mare - obezitatea, cu OR=6,635
(95% CI 1,840 - 24,430). Anemia a fost identificata drept fac-
tor de risc moderat, avand OR=1,983, (95% CI 1,060 - 3,737).

Tabelul 3. Evolutia sarcinii la gravidele cu decolare prematura de
placentd normal inserata.

Factori de risc in abruptio placentae

compared with 2 cases in the control group - 0.8% (p<0.05).
At the same time, perinatal deaths were not determined as
risk factors statistically for ANIP.

Studying the incidence of ANIP in previous pregnancies
showed that in the study group 9 (2.5%) cases were record-
ed, while not a single case was reported in the control group
(p<0.05). Thus, ANIP in previous pregnancies was calculated
as major risk factor for ANIP in subsequent pregnancies, ad-
justed OR=19.49 (95% CI 1.130 - 336.22).

The analysis of the somatic compartment made us iden-
tify the following risk factors for ANIP: essential hyperten-
sion with a frequency of 15.5 times higher than in the control
group - 9.3% vs. 0.6% (p<0.001); obesity of 15 to 3™ degree
was recorded 6.5 times more frequently in the research group
- 5.4% vs. 0.8% in the control group (p<0.01) and anemia 9.6
% vs. 5.1% (p<0.01). Thus, essential hypertension was regard-
ed as one of the major risk factors OR=18.08 (95% CI 4.193 to
109.906) for ANIP followed by a high risk factor - obesity with
OR=6.635 (95% CI 1.840 to 24.430). Anemia was identified
as being a moderate risk factor for ANIP OR=1.983 (95% CI
1.060 to 3.737).

Particular attention was paid to the course of pregnancy
and delivery of patients with ANIP. Identified risk factors and
values of the OR with confidence intervals are presented in
Table 3.

The following pathological conditions associated with
pregnancy were identified: imminence of abortion, the pres-
ence of vaginal bleeding during pregnancy, polyhydramnios,
oligoamnios, gestational hypertension, preeclampsia, eclamp-
sia, HELLP syndrome, antiphospholipid syndrome, vaginal

Table 3. Pregnancy evolution in patients with ANIP.

Lotul Lotul
. . .. debaza, martor, 0
Evolutia sarcinii (n=355);  (n=355); OR (95% CI) t p
n (%) n (%)
Iminenta de 95 (26,76) 18(5,07) 4,407 8,27 p<0,001

intrerupere a
sarcinii prezente
Sangerari 20 (5,6) 6(1,7) 6,841 2,79 p<0,001
vaginale pe par- (3,926 - 2,049)

cursul sarcinii

(1,692 - 12,138)

Polihidramnios 23 (6,5) 9(2,5) 2,663 2,58 p<0,01
(1,154 - 6,304)

Oligoamnios 6(1,7) 5(1,4) 1,203 0,29 p>0,05
(0,322 - 4,583)

Hipertensiune 89 (251) 4(1,1) 29,360 6,84 p<0,001

gestationala (10,224 - 95,15)

Preeclampsie 30 (8,5) 5(1,4) 6,462 4,42 p<0,001
(2,354 -19,197)

Eclampsie 3(0,8) 0(0) NA 0,53 p>0,05

Sindrom HELLP 1 (0,3) 0(0) NA 1,03 p>0,05

Sindrom antifos- 10 (2,8) 1(0,3) 10,261 2,71 p<0,01

folipidic (1,351 -215,47)

Colpita 9(2,5) 4(1,1) 2,283 1,32 p>0,05

(0,637 - 8,881)

Study Control
Pregnancy group, group, o
evolution (n=355); (n=355); OR(%CH t p
n (%) n (%)

Imminence of 95 (26.76) 18(5.07) 4.407 8.27 p<0.001

abortion (1.692 -12.138)

Vaginal bleeding 20 (5.6) 6 (1.7) 6.841 2.79 p<0.001

during preg- (3.926 - 2.049)

nancy

Polyhydramnios 23 (6.5) 9(2.5) 2.663 2.58 p<0.01
(1.154 - 6.304)

Oligoamnios 6(1.7) 5(1.4) 1.203 0.29 p>0.05
(0.322-4.583)

Gestational 89(25.1) 4(1.1) 29.360 6.84 p<0.001

hypertension (10.224 - 95.15)

Preeclampsia 30 (8.5) 5(1.4) 6.462 4.42 p<0.001
(2.354-19.197)

Eclampsia 3(0.8) 0(0) NA 0.53 p>0.05

HELLP syn- 1(0.3) 0(0) NA 1.03  p>0.05

drome

Antiphospho- 10 (2.8) 1(0.3) 10.261 2.71 p<0.01

lipid syndrome (1.351-215.47)

Colpitis 9(2.5) 4(1.1) 2.283 1.32 p>0.05

(0.637 - 8.881)
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O atentie deosebitda a fost acordata evolutiei sarcinii si
nasterii la pacientele cu DPPNI. Factorii de risc identificati
si valorile raporturilor sanselor cu intervalele de confidente,
sunt prezentate in Tabelul 3.

Au fost studiate urmatoarele stari patologice, asociate sar-
cinii: iminenta de intrerupere a sarcinii prezente, prezenta
sangerarilor vaginale pe parcursul sarcinii, polihidramniosul,
oligoamniosul, hipertensiunea gestationald, preeclampsia,
eclampsia, sindromul HELLP, sindromul antifosfolipidic, col-
pita. Astfel, diferentele statistic semnificative intre loturi au
fost inregistrate privind urmatoarele patologii: iminenta de
intrerupere a sarcinii prezente - 26,76% vs. 5,07% (p<0,001),
prezenta sangerarilor vaginale pe parcursul sarcinii - 5,7% vs.
1,07% (p<0,001), polihidramniosul - 6,5% vs. 2,5% (p<0,01),
hipertensiunea gestationala - 25,1% vs. 1,1% (p<0,001), pre-
eclampsia - 8,5% vs. 1,4% (p<0,001), sindromul antifosfolipi-
dic - 2,8% vs. 0,3% (p<0,01). Pentru complicatiile obstetricale
descrise, a fost calculat raportul sanselor. Astfel, hipertensiu-
nea gestationala a fost apreciata drept un factor de risc foar-
te mare, OR=29,360 (95% CI 10,224 - 95,152), iar sindromul

Tabelul 4. Sumarul tuturor factorilor de risc calculati pentru
decolarea prematura de placentd normal inserata.

Lotul Lotul

de bazd, martor, Gradul
Factori de ri ’ ’. OR(95% CI
actori de risc (n=355); (n=355); OR (95% CI) de risc
n n
Avort spontan in 83 40 2,403 Risc
anamneza (1,230-1,675) moderat
Anemie 34 18 1,983 Risc
(1,060 - 3,737) moderat
Hipertensiune 89 4 29,360 Risc
gestationala (10,224 - 95,152) inalt
DPPNI in anamneza 9 0 19,49 Risc
(1,130-336,22)  inalt
HTA esentiala 33 2 18,089 Risc
(4,193-109,906) inalt
Sindrom antifosfoli- 10 1 10,261 Risc
pidic (1,351-215,478) inalt
Moarte antenatal3 a 10 1 10,261 Risc
fatului (1,351-215,478) inalt
Iminenta de intreru- 95 18 6,841 Risc
pere a sarcinii prezente (3,926 -12,049) inalt
Obezitate 19 3 6,635 Risc
(1,840 - 24,430)  inalt
Preeclampsie 30 5 6,462 Risc
(2,354-19,197) finalt
Nastere prematura in 10 2 5,116 Risc
anamneza (1,047 - 34,045) finalt
Malformatii uterine 22 5 4,625 Risc
(1,635 - 14,097)  inalt
Sangerari vaginale 20 6 3,473 Risc
pe parcursul sarcinii (1,300 -9,783) Tnalt
prezente
Polihidramnion 23 9 2,663 Risc
(1,154 - 6,304) fnalt
Restrictie de dezvoltare 21 7 3,126 Risc

intrauterina a fatului (1,240 - 8,201) Tnalt
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infection. Thus, statistically significant differences between
groups were recorded in the following cases only: imminence
of abortion during pregnancy - 26.76% vs. 5.07% (p<0.001),
vaginal bleeding during pregnancy - 5.7% vs. 1.07% (p<0.001),
polyhydramnios - 6.5 vs. 2.5% (p<0,01), gestational hyper-
tension - 25.1% vs. 1,1% (p<0.001), preeclampsia - 8.5% vs.
1.4% (p<0.001), antiphospholipid syndrome - 2.8% vs. 0.3%
(p<0.01). For the mentioned above obstetric complications
odds ratio was calculated. Thus, gestational hypertension was
assessed as a major risk factor, OR=29.360 (95% CI 10.224
to 95.152); antiphospholipid syndrome OR=10.261 (95% CI
1.351 to 215.78), signs of imminent abortion OR=6.841 (95%
CI 3.926 to 12.049), preeclampsia OR=6.462 (95% CI 2.354 to
19.197), vaginal bleeding during pregnancy OR=3.473 (95% CI
1.300 to 9.783), polyhydramnios OR=2,663 (95% CI 1.154 to
6.304) were calculated as factors with a very high risk for ANIP.

One of the objectives of the present study was to determine
the correlation between intrauterine fetal wellbeing at the
time of admission to hospital and ANIP development. Thus,
intrauterine growth restriction of the fetus was recorded in

Table 4. Summary of all risk factors calculated for ANIP.

Study Control
group,  group,

. o .
Risk Factors (n=355); (n=355); OR (95% CI) Risk grade
n n

History of miscarriage 83 40 2.403 Moderate
(1.230-1.675) risk

Anemia 34 18 1.983 Moderate
(1.060 - 3.737) risk

Gestational 89 4 29.360 High risk

hypertension (10.224 - 95.152)

History of ANIP 9 0 19.49 High risk
(1.130-336.22)

Essential hyperten- 33 2 18.089 High risk

sion (4.193-109.906)

Antiphospholipid 10 1 10.261 High risk

syndrome (1.351-215.478)

Antenatal fetal death 10 1 10.261 High risk
(1.351 - 215.478)

Imminence of abor- 95 18 6.841 High risk

tion in current preg- (3.926 - 12.049)

nancy

Obesity 19 3 6.635 High risk
(1.840 - 24.430)

Preeclampsia 30 5 6.462 High risk
(2.354-19.197)

History of premature 10 2 5.116 High risk

birth (1.047 - 34.045)

Uterine malforma- 22 5 4.625 High risk

tions (1.635 - 14.097)

Vaginal bleeding 20 6 3.473 High risk

during current preg- (1.300-9.783)

nancy

Polyhydramnion 23 9 2.663 High risk
(1.154 - 6.304)

Intrauterine fetal 21 7 3.126 High risk

growth restriction (1.240-8.201)




antifosfolipidic OR=10,261 (95% CI 1,351 - 215,78), iminenta
de Intrerupere a sarcinii prezente OR=6,841 (95% CI 3,926 -
12,049), preeclampsia - OR=6,462 (95% CI 2,354 - 19,197),
sangerarile vaginale pe parcursul sarcinii prezente - OR=3,473
(95% CI1,300 - 9,783), polihidramniosul - OR=2,663 (95% CI
1,154 - 6,304), au fost calculati drept factori de risc mari pen-
tru DPPNL

Unul din obiectivele propuse, a fost determinarea corelatiei
dintre starea intrauterind a fatului la momentul internarii in
stationar si dezvoltarea DPPNI. Astfel, restrictia de crestere in-
trauterind a fatului a fost inregistrata in 5,9% vs. 2,0%, p<0,01,
fiind unul din factorii de risc mari pentru DPPNI. Insuficienta
circulatorie a fatului de diferit grad a fost confirmata prin exa-
menul ecografic in 3,1% vs. 0,3% cazuri, p<0,01. Hipoxia intra-
uterina a fatului a fost diagnosticata in 11,8% vs. 2,0% cazuri,
p<0,001, fiind stabilitd mai frecvent, In momentul aparitiei
altor manifestari clinice ale DPPNI. Atrage atentia ca atat
insuficienta circulatorie cat si hipoxia intrauterina a fatului
nu au fost apreciate ca factori de risc pentru DPPNI. In acelasi
timp, o importanta mare o are diagnosticul de moarte ante-
natald a fatului, care a fost stabilit in 2,8% vs. 0,3% (p<0,01)
cazuri, OR=10,261 (95% CI 1,351 - 215,78).

Astfel, in total, au fost calculati 15 factori de risc pentru
DPPNI, care sunt divizati in factori de risc moderati, factori
de risc mari si factori de risc foarte mari. Sumarul acestor fac-
tori, raportul sanselor pentru fiecare dintre ei si intervalele de
confidentd, sunt reprezentate in Tabelul 4.

Discutii

Datele prezentei cercetari sunt similare cu datele unui stu-
diu observational efectuat de Tikkanen M. et al., care a estimat
incidenta DPPNI de 0,42%. in urma studiului, autorii au iden-
tificat factori de risc importanti care contribuie la dezvoltarea
decolarii de placenta: malformatiile uterine (OR=8,1; 95% CI
1,7 - 40,0), tabagismul (OR=1,7; 95% CI 1,1 - 2,7), operatia
cezariand in anamneza (OR=1,7; 95% CI 1,1 - 2,8), dezlipi-
rea de placentd In anamneza (OR=4,5; 95% CI 1,1 - 18,0) [6].
Asa factori ca malformatiile uterine si dezlipirea de placenta
in anamneza sunt similari cu cei calculati in studiul nostru. In
acelasi timp, tabagismul si operatia cezariand In anamneza nu
au fost identificati drept factori de risc regionali.

Ghaheh H. et al. (2013), efectudand un studiu pe 78 de ca-
zuri de DPPNI la 7300 nasteri (incidenta fiind de 1%), au iden-
tificat urmatorii factori de risc pentru DPPNI: avortul in anam-
neza (OR=2,71,95% CI 1,57 - 6,83), dezlipirea de placenta in
anamneza (OR=12,07, 95% CI 4,17 - 32,91), operatia cezari-
and In anamneza (OR=2,65, 95% CI 1,91 - 3,41), multipari-
tatea (OR=1,35, 95% CI 1,1 - 1,6 ), termenul sarcinii sub 37
saptamani (OR=3,2,95% CI 1,6 - 5,6), mortalitatea antenatala
a fatului (OR=2,67, 95% CI 3,92 - 9,97), restrictia de crestere
intrauterina a fatului (OR=3,62,95% CI 1,73 - 8,97) [4]. Datele
studiului nostru partial coincid cu cele prezentate mai sus prin
identificarea a 3 factori de risc comuni pentru DPPNI, cu valori
apropiate ale raporturilor sanselor: avortul spontan in anam-
neza, restrictia de crestere intrauterina a fatului si un factor de
risc foarte inalt - dezlipirea de placentd in anamneza.

Prezenta cercetare a pus in evidentd si un asa factor de
risc major pentru DPPNI ca moartea antenatald a fatului

Factori de risc in abruptio placentae

5.9% vs. 2.0%, p<0.01, being one of the major risk factors for
ANIP. Fetal circulatory insufficiency of various degrees was
confirmed by ultrasound examination in 3.1% vs. 0.3% cases,
p<0.01. Intrauterine fetal hypoxia was diagnosed in 11.8% vs.
2.0% cases, p<0.001, more frequently being determined at the
time of further clinical manifestations of ANIP. It is important
to mention, that both circulatory insufficiency and intrauter-
ine fetal hypoxia were not calculated as risk factors for ANIP.
At the same time, the diagnosis of antenatal fetal death, which
was registered in 2.8% vs. 0.3% (p<0.01) cases, has been de-
termined a major risk factor OR=10.261 (95% CI 1.351 to
215.78).

Thus, totally 15 risk factors for AP were calculated, which
are divided into moderate risk factors, high-risk factors and
major risk factors. The summary of these factors, the odds
ratio for each of them and confidence intervals are shown in
Table 4.

Discussion

Data obtained in this research are similar to the findings of
an observational study conducted by Tikkanen M. et al., which
estimated an incidence of 0.42% of ANIP. The study authors
identified significant risk factors that contributed to the devel-
opment of ANIP: uterine malformations (OR=8.1; 95% CI 1.7
-40), smoking (OR=1.7; 95% CI 1.1 - 2.7), previous caesarean
section (OR=1.7; 95% CI 1.1 - 2.8), previous ANIP (OR=4.5;
95% CI 1.1 - 18.0) [6]. Such risk factors as uterine malforma-
tions and previous ANIP are similar to those calculated and
identified in our study. At the same time, smoking and previ-
ous caesarean section were not identified as regional risk fac-
tors for ANIP.

Ghaheh H. et al. (2013), conducting a study on 78 identi-
fied cases of ANIP, from a total of 7300 births (incidence 1%)
identified the following risk factors for ANIP: abortion history
(OR=2.71,95%CI 1,57 - 6.83), previous ANIP (OR=12.07,95%
CI 4.17 to 32.91), history of caesarean section (OR=2.65, CI
1.91 to 3.41), multiparity (OR=1.35, CI 1.1 - 1.6), pregnancies
under 37 weeks of gestation (OR=3.2, CI 1.6 - 5.6), antenatal
fetal death (OR=2.67, CI 3.92 - 9.97), intrauterine growth re-
striction of the fetus (OR=3.62, CI 1.73 - 8.97) [4]. The data
of our study partially match with the above mentioned calcu-
lated risk factors, having identified three common risk factors
for ANIP with very similar values of the OR: previous miscar-
riage, intrauterine growth restriction of the fetus and a major
risk factor - previous ANIP.

This research has highlighted a very high risk factor for
ANIP - antenatal fetal death (OR=10.261). The obtained re-
sults coincide with those reported by Faiz A. et al. (2012) who
calculated a risk almost 4 times higher in women diagnosed
antenatal fetal death (OR=40.2, 95% CI 36.9 - 43.9) [3].

Simultaneously, the results of a systematic review showed
that vaginal bleeding in the first trimester of pregnancy is as-
sociated with an increased risk for AP (OR=1.6, 95% CI 1.1 -
2.6); and if there was identified an intrauterine hematoma at
ultrasound performed in the first trimester, the risk of ANIP
is even higher RR=5.6 (95% CI 2.8 - 11.1) [11]. These data
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(OR=10,261). Rezultatele obtinute coincid cu cele relatate de
Faiz A. et al. (2012), care a calculat un risc aproape de 4 ori
mai mare pentru DPPNI la gravidele diagnosticate cu decesul
antenatal al fatului (OR=40,2; 95% CI, 36,9 - 43,9) [3].

Concomitent, rezultatele unei reviste sistematizate de lite-
raturd au pus In evidentd ca sangerarile vaginale din primul
trimestru al sarcinii sunt asociate cu un risc sporit pentru DP-
PNI (OR=1,6,95% CI 1,1-2,6); iar in cazul in care a fost identi-
ficat un hematom intrauterin la ecografia efectuata in primul
trimestru, riscul de DPPNI este si mai mare, constituind un RR
de 5,6 (95% CI 2,8 - 11,1) [11]. Aceste date coincid cu cele re-
latate In studiul nostru si care confirma ca sangerdrile pe par-
cursul sarcinii sunt un factor de risc mare pentru DPPNI. Date
similare au fost obtinute de catre cercetatorii Lykke ]. et al,
care au evidentiat ca sangerarile vaginale si iminenta de avort
spontan din [ trimestru sporesc riscul dezlipirii de placenta de
la1,0% la 1,4% (OR=1,48,95% CI 1,30 - 1,68) [8].

Trombofiliile materne sunt asociate frecvent cu DPPN], iar
prezentul studiu a demonstrat ca sindromul antifosfolipidic
este un factor de risc mare pentru dezlipirea de placenta. Fap-
tul a fost confirmat intr-o revista sistematizata de literatura,
realizat de Robertson et al,, care a analizat rezultatele a 7 stu-
dii efectuate cu scopul identificarii corelatiei dintre trombo-
filii si DPPNI. Astfel, asociatii semnificative ale DPPNI au fost
determinate atat cu factorul heterozigot V Leiden (OR=4,70,
95% CI 1,13 - 19,59), catsi cu protrombina 20210A (OR=7,71,
95% CI 3,01 -19,76) [10].

Rezultatele studiului efectuat denota ca hipertensiunea
gestationald reprezinta unul dintre cei mai importanti factori
de risc pentru dezvoltarea DPPNI (OR=29,36, 95% CI 10,22
- 95,152). Datele obtinute coreleaza cu rezultatele studiilor
relatate in literatura internationala de specialitate, care atesta
ca acest factor de risc este caracteristic pentru toate regiunile
geografice cu nivel si calitate diverse de asistentd medicala [11].

Hipertensiunea esentiald, de asemenea, este un factor de
risc major pentru DPPNI (OR=18,08, 95% CI 4,19 - 109,90).
Unii cercetatori evidentiazd, ca stdrile hipertensive au origi-
ne comuna cu disfunctiile placentare, determinate de vascu-
lopatii si prezinta un risc majorat (OR=2,38) pentru dezvol-
tarea DPPNI in sarcinile monofetale [1]. Conform datelor lui
Kupferminc M. et al. (2011), tulburarile vasculare placentare
conditioneaza dezvoltarea preeclampsiei care, ulterior, poate
conduce la dezlipirea placentei normal inserate [7]. Aceasta
ipoteza este confirmata prin rezultatele studiului nostru care
demonstreaza ca sansele aparitiei DPPNI la gravidele cu pree-
clampsie sunt de 6 ori mai mari (OR=6,42).

in cercetarea realizati, obezitatea a fost identificati drept
un factor de risc major (OR=6,63), datele fiind confirmate si
de Veerbeek I. et al. (2013) care, in lucrarea lui a demonstrat o
corelatie directa dintre decolarea de placenta si indicele sporit
al masei corpului, sugerand ca obezitatea ar putea conduce la
dezvoltarea patologiei cardiovasculare si la dezlipirile recu-
rente de placenta in sarcinile ulterioare [12].

In literatura de specialitate, rimane discutabil rolul polihi-
dramniosului in dezlipirea prematura de placenta normal in-
serata. Astfel, studiul realizat de Hung T. (2007) demonstreaza
ca acesta este un factor obstetrical important (OR=3.3, 95%
CI 1,4 - 7,7) in dezvoltarea DPPNI [5]. Pe de alta parte, rezul-
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coincide with those reported in our study and confirm that
bleeding during pregnancy is a high risk factor for ANIP. Simi-
lar data were obtained by Lykke ]. et al., which showed that
vaginal bleeding and imminent miscarriage in the first trimes-
ter increase the risk of placental abruption from 1.0% to 1.4%
(OR=1.48,95% CI1 1.30 - 1.68) [8].

Maternal thrombophilia are often associated with ANIP and
the present study showed that antiphospholipid syndrome is
a high risk factor for ANIP. The obtained results concur with
the results of a systematic review conducted by Robertson
et al, who analyzed the results of seven studies conducted in
order to identify the correlation between thrombophilia and
ANIP. Thus, significant associations of ANIP were determined
with both, the heterozygous factor V Leiden (OR=4.70, 95%
CI1.13-19.59) and the prothrombin 20210A factor (OR=7.71,
95% CI 3.01 - 19.76) [10].

According to the results of the present study, gestational
hypertension is one of the most important risk factors for de-
veloping ANIP (OR=29.36, 95% CI 10.22 - 95.152). The data
obtained correlate with the results of studies reported in the
international literature, proving that this risk factor is charac-
teristic for all geographic regions with different level and qual-
ity healthcare [11].

In addition, essential hypertension is a major risk factor
for ANIP (OR=18.08, 95% CI 4.19 - 109.90). Some research-
ers highlight that hypertensive conditions have a common
origin with placental dysfunction caused by vasculopathy and
have an increased risk (OR=2.38) for the development of ANIP
in singleton pregnancies [1]. According to Kupferminc M. et
al. (2011), placental vascular disorders lead to the develop-
ment preeclampsia, which may subsequently lead to ANIP
[7]. This hypothesis is confirmed by the results of our study,
which proves that the chances of a pregnant women with pre-
eclampsia to develop ANIP, are 6 times higher (OR=6.42). In
the conducted research, obesity has been identified as a high
risk factor (OR=6.63), data being confirmed by Veerbeek I. et
al. (2013), which showed that there is a direct correlation be-
tween ANIP and increased body mass index, suggesting that
obesity could lead to the development of cardiovascular pa-
thology and, thus, to ANIP [12].

Literature research confirmed the fact that the role of poly-
hydramnios remains questionable in ANIP. Thus, the study by
Hung T. (2007) demonstrates that this is an important obstet-
rical factor (OR=3.3, 95% CI 1.4 - 7.7) in developing of ANIP
[5]. On the other hand, the results of a research conducted by
Cheng W. et al. shows that polyhydramnios is not linked to
ANIP [2]. As a result of our study, polyhydramnios was identi-
fied as a risk factor for ANIP (OR=2.66, 95% CI 1.15 - 6.30).

Thus, analyzing a considerable number of obstetric cases
complicated with ANIP, during the present research, a number
of regional risk factors for developing placental abruption was
revealed. Their identification within antenatal surveillance
will allow enforcing measures to prevent the development of
AP, and respectively, improve maternal and fetal morbidity in-
dicators.



tatele cercetarilor, efectuate de Cheng W. et al, denota ca po-
lihidramniosul nu conditioneaza DPPNI [2]. In urma studiului
nostru, acestui factor i-a fost atribuit un risc majorat pentru
inducerea decolarii placentare (OR=2,66, 95% CI 1,15 - 6,30).

Astfel, prezentul studiu, in temeiul unui numar conside-
rabil de cazuri obstetricale care s-au complicat cu dezlipirea
prematura a placentei normal inserate, a evidentiat un sir de
factori regionali de risc pentru dezvoltarea acestei stari pato-
logice. Identificarea lor 1n cadrul supravegherii antenatale va
permite aplicarea masurilor de prevenire a dezvoltarii DPPNI
si, respectiv, ameliorarea indicatorilor de morbiditate materna
si fetala.

Concluzii

1) Rezultatele studiului actual demonstreaza ca DPPNI
este o stare patologica obstetricala de urgents, frecventa ca-
reia are o tendinta de crestere, de la 0,51% in anul 2010, pana
la 0,83% in 2014 (procent atestat in institutiile medicale de
nivelul II si III de asistentd medicala perinatald).

2) Prin calculul raporturilor sanselor (OR) si determinarea
intervalelor de confidenta, au fost identificati factorii de risc
moderati si majori pentru dezvoltarea DPPNI. Evaluarea riscu-
lui potential al gestantelor pentru DPPNI permite includerea
lor in grupul de risc pentru aceasta urgentd obstetricala, cu
acordarea asistentei antenatale adecvate si rezolvarea opor-
tuna a sarcinii.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Nu a fost descrisa calitatea vietii prin aplicarea scorurilor
specifice la pacientii cu amputatii de membre inferioare, im-
plicati in diverse programe de reabilitare medicala.

Ipoteza de cercetare

Programele de reabilitare medicala cu tehnici kinetice
active, aplicate pacientilor dupa amputarea membrului infe-
rior transtibial, contribuie la ameliorarea capacitatilor func-
tionale si a calitatii vietii.

Noutatea adusa literaturii stiintifice din domeniu

Scala TAPES a demonstrat capacitati predictive accepta-
bile pentru estimarea factorilor care influenteaza calitatea
vietii pacientilor cu amputatii de membre inferioare dupa
tratament de reabilitare cu tehnici kinetice active.

Rezumat

Introducere. Calitatea vietii pacientilor dupa amputa-
tii de membre inferioare trebuie sa fie abordata minutios si
multidimensional, cu accent pe sanatatea fizica, functionala si
mintald, cu nivel de implicare in viata sociala, pentru a putea
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What is not known yet, about the topic

Evaluation of quality of life through application of specific
scales in patients with amputations of lower extremities, im-
plicated in different programs of medical rehabilitation, has
not been approached.

Research hypothesis

Medical rehabilitation programs that include active kine-
tic techniques in patients that suffered lower limb amputati-
ons, contribute to improvement of functional capacities and
of quality of life.

Article’s added novelty on this scientific topic

The used scale of quality of life evaluation proved ac-
ceptable predictive capacities for estimation of factors that
influence quality of life of patients that suffered from lower
limb amputations, after rehabilitation treatment with active
kinetic techniques.

Abstract

Introduction. The quality of life of patients after lower
limb amputations must be approached thoroughly and in a
multidimensional way, with an accent on physical, functional
and mental health, with a certain level of implication in so-



interveni optimal, atunci cand este nevoie. Utilitatea scalelor
generice si specifice de evaluare a calitatii vietii pacientilor cu
amputatii de membre inferioare a fost demonstrata doar prin
prisma tratamentului chirurgical si cel al asistentei de prote-
zare. Studiul efectuat si-a propus drept scop evaluarea factori-
lor determinanti ai calitatii vietii prin aplicarea Trinity Ampu-
tation and Prosthesis Experience Scale (TAPES) la pacientii cu
amputatii transtibiale unilaterale, inclusi in diferite programe
de reabilitare.

Material si metode. Studiul a fost realizat pe un grup de
142 de pacienti cu diabet zaharat dupa amputarea membru-
lui inferior, care au beneficiat de 2 programe diferite de rea-
bilitare cu mijloace conventionale (70 de pacienti) si in com-
binatie cu metode de kinetoterapie (72 de pacienti). Pacientii
au completat chestionarul Trinity Amputation and Prosthesis
Experience Scale (TAPES) privind estimarea calitatii vietii. Re-
zultatele au fost analizate, folosind testele x? si U Mann-Whit-
ney.

Rezultate. Rezultatele obtinute au fost analizate prin cele
patru directii principale, abordate in scala TAPES: impactul
psihosocial, capacitatea functionald, autoevaluarea starii de
sanatate si gradul de satisfactie fatd de proteza. Acceptarea si
adaptarea la proteze a fost favorabila pentru 88,9% din cazuri
dinlotul cu reabilitare, fata de 78,2% din cazuri, in lotul fara re-
abilitare. Comparativ, mai putini pacienti pot vorbi cu usurinta
despre segmentul/membrul amputat (76,0%), fata de discuti-
ile despre proteza. in 81,4% din cazuri, in lotul firi reabilitare
vs. 44,4%, in cel cu reabilitare, prezintd limitarea activitatilor
cotidiene prin restrictii de ambulatie. Autoevaluarea starii de
sanatate prin calificativul ,bun”, dupa 6 luni in lotul cu reabili-
tare, a fost prezentata de 98,6% dintre persoane vs. 67,1%, in
lotul fara reabilitare. Ambele loturi nu au prezentat diferente
statistic semnificative referitoare la comorbiditati.

Concluzii. Programele de reabilitare medicala cu tehnici
kinetice active permit ameliorarea statutului functional si a
calitatii vietii la pacientii cu amputatii de membre inferioare,
inclusi in diferite programe de reabilitare medicala.

Cuvinte cheie: calitatea vietii, amputatia membrului infe-
rior, reabilitare medicala, tehnici kinetice active.

Introducere

Consecintele fizice si psihice ale amputdrii sunt dramatice,
cu un impact profund asupra pacientilor, afectandu-le radical
toate aspectele vietii [1]. Evaluarea calitatii vietii acestor per-
soane trebuie sa fie multidimensionald, focusata pe sanatatea
fizica, functionala si mintald, cu nivel de implicare 1n viata so-
ciala. In acest context, mentionim ci, in prezent, in Republica
Moldova se efectueaza doar evaluarea localg, la nivel de seg-
ment amputat.

Calitatea vietii persoanelor dupa amputatii de membre in-
ferioare este determinata de posibilitatile protezarii, prezenta
comorbiditatilor, durerea fantoma si a complicatiilor locale, la
nivelul bontului [1, 2]. Durata si nivelul amputatiei, prezenta
patologiilor concomitente si capacitatile mentale sunt facto-
rii cu cel mai mare impact asupra capacitatilor functionale ale

Calitatea vietii pacientilor dupd amputatii transtibiale

cial life in order to be able to interfere whenever it is neces-
sary. The usefulness of generic and specific scales of quality of
life assessment in patients with lower limb amputations was
demonstrated only through the surgical treatment and pros-
thesis assistance point of view. The study performed had its
aim to evaluate the determinant factors of quality of life by
applying the Trinity Amputation and Prosthesis Experience
Scale (TAPES) in patients with unilateral transtibial amputa-
tions, included in different programs of rehabilitation.

Material and methods. The study was performed on
a group of 142 patients with diabetes mellitus that suffered
from lower limb amputation, and benefited from 2 different
rehabilitation programs with conventional methods (70 pa-
tients) and in combination with kinesiotherapy methods (72
patients). Patients filled in the Trinity Amputation and Pros-
thesis Experience questionnaire in order to estimate quality
of life. Results were analyzed by using the following tests: chi-
square, and U Mann-Whitney.

Results. The obtained results were analyzed through four
main parts of the TAPES scale: psychological and social im-
pact, functional capacity, self-evaluation of health state and
satisfaction degree regarding the prosthetic. Acceptance and
adaptation to prosthetics was favorable in 88.9% of cases
from the group with rehabilitation, compared to 78.2% of cas-
es from the group without rehabilitation. Significantly less pa-
tients can speak easily about their amputated segment / limb
(76.0%) compared to discussions about prosthetics. In 81.4%
of cases from the rehabilitation group vs. 44.4% of cases show
limitation of daily activities due to ambulation restrictions.
After 6 months, 98.6% of patients from the group with reha-
bilitation self-evaluated their health state as “good”, vs. 67.1%
from the group without rehabilitation. Both groups do not
present statistical differences regarding presented comorbidi-
ties during the study period, because they are not influenced
mainly by the functional performances of the patient.

Conclusions. Medical rehabilitation programs that include
active kinetic techniques allow improvement of the functional
status and of the quality of life in patients with lower limb
amputations included in different medical rehabilitation pro-
grams.

Key words: quality of life, lower limb amputation, medical
rehabilitation, active kinetic techniques.

Introduction

Physical and psychological consequences of amputation
are dramatic, with a huge impact on the patient that affects
in a radical way all aspects of their life [1]. Evaluation of qual-
ity of life (QOL) of these persons must be multi-dimensional
and focused on physical, functional and mental health with a
certain degree of implication in social life. In this context, we
mention that nowadays in the Republic of Moldova only local
evaluation of the amputated limb / segment is performed.

Quality of life of patients that have suffered amputations
of lower limbs proved to be influenced by the possibility of
prosthesis development, presence of comorbidities, phantom
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persoanei [3]. Prezenta comorbiditatilor si complicatiilor lor,
gen insuficientd renala, cardiaca etc., creste nivelul mortalita-
tii si tergiverseaza procesul de reabilitare [4, 5].

In prezent, evaluarea calititii vietii este unanim acceptati
drept un indicator al eficientei tratamentului chirurgical (am-
putare) vs. salvarea membrului [6-8], al eficientei programelor
de reabilitare prin prisma asistentei de protezare [9, 10], pre-
cum si a raspandirii amputatilor de membre in diverse gru-
puri de nozologii [3, 11, 12].

Pentru evaluarea calitatii vietii persoanelor care au su-
portat o amputare de membre, sunt recomandate utilizarea
scalelor de evaluare atat generice cat si specifice. Scalele re-
spective pot fi utilizate in conditii de stationar si la domiciliu,
majoritatea dintre ele fiind aplicate 1n studii retrospective [3,
11, 12]. Este important ca evaluarea sanatatii sa includa nu
doar estimarea starii de bine, relatata prin capacitatile fizice
individuale, dar si prin determinarea gradului de integrare so-
ciala [12-14].

Cele mai frecvente scale generice, aplicate persoanelor cu
amputarea membrelor, sunt: Nottingham Health Profile (NHP),
SF-36 Health Survey (SF-36), Sickness Impact Profile (SIP) [15-
18]. Dintre scalele specifice, Trinity Amputation and Prosthesis
Experience Scale (TAPES) s-a dovedit a fi cea mai complexa in
evaluarea calitatii vietii pacientilor dupa amputarea membre-
lor inferioare [15-18]. in studii longitudinale, Gallagher I. si
MacLachlan M. (2008), au argumentat valoarea TAPES in su-
pravegherea pacientului amputat dupa protezare si evaluarea
gradului de adaptare psihosociala [19].

Scopul studiului actual a fost sa determine, daca programe-
le de reabilitare medicala cu tehnici kinetice active, aplicate
pacientilor dupa amputarea membrului inferior transtibial,
contribuie la ameliorarea capacitatilor functionale si a calitatii
vietii.

Material si metode

In studiu au fost inrolati pacientii cu un membru inferior
amputat transtibial, care au fost internati in sectiile Centrului
Republican Experimental de Protezare, Ortopedie si Reabilita-
re (CREPOR) in perioada octombrie 2015 - septembrie 2016.

Argumentarea numerica a esantionului de cercetare s-a
efectuat prin aplicarea formulei de mai jos, pentru testarea
ipotezei fiind necesare inrolarea a 138 de persoane (ambele
loturi).
1 22,47 xPI-P) 1

(1-9 (P,—P)? (1-0.1)

2(1.96+1.28)°x0.505%0.495 _
(0.36—0.63)°

n

69

unde:

P = proportia reusitei reabilitdrii pacientilor cu amputatii
de membre inferioare constituie 36,0% (P ,=0,36).

P = presupunem cd reugita reabilitdrii pacientilor cu ampu-
tatii de membre prin metoda complexd va fi de 65,0% (P, =0,65).

P=(P,+P)/2=0,505

Za - valoare tabelard. Cand,a” - pragul de semnificatie este
de 5%, atunci coeficientul Za=1,96

Zy- valoare tabelard. Cand ,8” - puterea statisticd a compa-
ratiei bilaterale este de 10%, atunci coeficientul Zﬁ =1,28
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pain and local complications of the amputation stump [1, 2].
Duration and level of amputation, presence of comorbidities
and mental capacities are factors with the greatest impact on
functional capacities [3].

Presence of comorbidities and their complications, for ex-
ample renal insufficiency, cardiac failure etc. increases mortal-
ity level and delays the process of rehabilitation [4, 5].

Today, QOL evaluation is universally accepted as an indica-
tor of the efficiency of surgical treatment vs. saving the limb
[6-8], of the efficiency or rehabilitation programs from the
prosthetic point of view [9, 10], and also as an indicator of
limb amputation frequency in different nosological groups [3,
11, 12].

In order to evaluate QOL in persons that have undergone
limb amputations, it is recommended to use both generic and
specific evaluation scales. These scales can be used in medi-
cal institutions as well as at home, most of them being used
in retrospective studies [3, 11, 12]. It is important that health
evaluation includes not only the state of well-being related to
individual physical capacities, but the degree of social integra-
tion as well [12, 13, 14].

Most frequently generic scales used in patients with limb
amputation are: Nottingham Health Profile (NHP), SF-36
Health Survey (SF-36), Sickness Impact Profile (SIP) [15-18].
Out of specific scales, Trinity Amputation and Prosthesis Ex-
perience Scale (TAPES) proved to be the most complex in eval-
uating QOL in patients with lower limb amputations [15-18].
In longitudinal studies, Gallagher I. and MacLachlan M. (2008)
upholded the value of TAPES in observation of the patient af-
ter prosthesis application and evaluation of the psychological
and social degree of adaptation [19].

Research hypothesis: medical rehabilitation programs
that include active kinetic techniques applied to patients after
transtibial amputation, contributes to improvement of func-
tional capacities and of QOL.

Material and methods

Our object of study were patients that have undergone
transtibial amputations that were admitted to departments
from Republican Experimental Center of Prosthesis, Orthope-
dia and Rehabilitation (CREPOR) between October 2015 and

September 2016.

Numerical estimation of the research group was cal-
culated by the formula from below, being equal to 138 per-
sons.

1 2247y xP1-P) 1
(1-) (Py—P) T(1-0.1)
where:

P,= proportion of the successful rehabilitation of patients

with lower limb amputations equals to 36.0% (P, = 0.36).

P = we presume that successful rehabilitation of patients af-

ter the complex method will be 65.0% (P, = 0.65).

P=(P,+P)/2=0.505

Z - table value. When “a” - significance cut-off is 5%, then
Z =196

Z,~ table value. When “B” - statistical power of bilateral
comparison reaches 10%, then Zﬁ =1.28

L 2(1.96+1.28)x0.505%0.495 _
(0.36—0.63)

n

69



f=proportia subiectilor care se asteaptd sd abandoneze stu-
diul din motive diferite q=1/(1-f), f=10% (0,1).

In studiu, au fost inrolati pacienti de ambele sexe, cu varsta
cuprinsa intre 18 ani si 65 de ani, care au suportat amputare
primara unilaterala, transtibiald, de geneza diabetica. Drept
criterii de excludere, au servit prezenta urmatoarelor situatii:

® nivelul amputatiei - altul decat gamba;

® adresare repetata pentru tratament de protezare si rea-

bilitare;

® varsta pacientilor - sub 18 ani si mai mult de 65 de ani;

® yvechimea amputdrii - mai putin de 6 luni si mai mult de

12 luni;

® 3lta cauza a amputarii, decat diabetul zaharat - trauma-

tisme, tumori etc.;

® comorbiditati somatice decompensate;

® pacienti cu probleme psihice severe;

® deregldri motorii de geneza neurologica.

in total, 163 de pacienti au intrunit toate criteriile de eli-
gibilitate. Inrolarea in studiu a fost benevold, dupa semnarea
acordului informat. Protocolul de cercetare a fost aprobat de
Comitetul de Etica a Cercetarii al USMF ,Nicolae Testemitanu”
(proces-verbal nr. 9 din 21.09.2015). Alocarea in loturi a fost
aleatorie.

Pacientii din ambele loturi au primit tratament de reabili-
tate conventionala:

® masaj manual, de tonizare, la muschii bontului de ampu-

tatie, timp de 10 zile;

® aplicatii termice (48°C - 30 minute, timp de 10 zile) cu

parafina si ozocheritd, pe articulatia genunchiului;

® yltrasonoterapia bontului de amputare (0,4 W/cm?, me-

toda labila, 10 minute, timp de 10 zile);

® reeducarea mersului protezat timp de 15-20 minute, in

3 sedinte pe zi.

Lotul de experimental a fost implicat in programe de rea-
bilitare medicala cu tehnici kinetice active (2 sedinte a cate 30
de minute pe zi).

Pacientii din ambele loturi au completat 2 parti din cele 3
ale chestionarului TAPES. Partea I se refera la evaluarea im-
pactului protezei asupra statutului psihosocial (15 intrebari),
capacitatii functionale (8 Intrebari) si gradului de satisfactie
fata de proteza (1 intrebare); partea Il implica autoevaluarea
starii de sanatate (6 Intrebari) si gradul de satisfactie fata de
proteza (3 intrebari) [3]. Partea a treia a chestionarului - eva-
luarea calitatii protezei, a fost considerata irelevanta pentru
conditiile Republicii Moldova, deoarece existd posibilitati de
confectionare doar a unui singur tip de proteza); din acest
motiv, ea nu a fost prezentata pacientilor. Chestionarea paci-
entilor s-a efectuat la sfarsitul tratamentului si la o distanta
de 6 luni. Rezultatele au fost analizate, folosind testele x* si U
Mann-Whitney. Un p<0,05 a fost considerat statistic semnifi-
cativ.

Rezultate
Caracteristica generala a loturilor este prezentata in Tabe-
lul 1.

Calitatea vietii pacientilor dupd amputatii transtibiale

f = proportion of subjects that are expected to leave the
study for different reasons q=1/(1-f), f=10% (0.1).

The study included patients of both genders, with age
ranged from 18 y.o. to 65 y.o. that have undergone primary
unilateral transtibial amputation of diabetes mellitus. The fol-
lowing situations served as exclusion criteria:

m Jevel of amputation other than calf;

® patients that came repeatedly for prosthesis treatment

and rehabilitation;

® age under 18 y.o0. or above 65 y.o0.;

® time after amputation less than 6 months and longer

that 12 months;

® trauma, tumors of other causes of amputation;

® decompensated organic diseases;

® patients with severe psychic problems;

® motor disorders of neurologic genesis.

A total number of 163 patients have met the eligibility cri-
teria. Study enrollment was voluntary and informed (favor-
able notice of the Ethics Committee of Research, minutes no.
9 from 21.09.2015). Group division was random.

Patients from both groups have received conventional re-
habilitation treatment:

® ten days of manual tonifying massage of the muscles

from the amputation stump;

® ten days of paraffin and ozokerite application on knee

joint, 48°C for 30 minutes;

® ten days of ultrasound therapy of the amputation stump,

0.4 W/cm?, labile method, lasting for 10 minutes;

m re-teaching of walking with prosthetics for 15-20 mi-

nutes, 3 times a day.

The test group was involved in medical rehabilitation pro-
grams with active kinetic techniques that were performed
twice a day, 30 minutes each.

Both groups filled in the TAPES questionnaire with ques-
tions oriented on 2 out of 3 parts: [ - impact evaluation of the
prosthesis on the psychological and social status (15 ques-
tions), functional capacities (8 questions) and satisfaction
degree regarding the prosthesis (1 question); II - self-evalua-
tion of the health state (6 questions) and degree of prosthesis
satisfaction (3 questions) [3]. The third part of the question-
naire, regarding the quality of the prosthesis, (irrelevant for
the Republic of Moldova, because only one type of prosthesis
can be manufactured) was excluded. The questionnaire was
filled in after the treatment and after 6 months. Results will
be presented in comparison in both groups, in dynamics, be-
ing analyzed with the chi-square test and U Mann-Whitney
test.

A p<0.05 was considered statistically significant.

Results
General characteristic of study groups is presented in Ta-
ble 1.



Quality of life after transtibial amputations

Tabelul 1. Caracteristica generala a loturilor studiate.
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Table 1. General characteristic of the groups.

Lotul fara Lotul cu Control
Parametrii reabilitare reabilitare t(t) p Factors Parameters group (no Tes.t group t(t) p
(control) (test) rehab.) (with rehab.)
Repartizare pe barbati 56 (80,0%) 57(792%) 0,11 >0,05 Gender, n (%) males 56 (80.0%) 57 (79.2%) 0.11 >0.05
sexe, n (%) femei 14 (20,0%) 15(20,8%) 0,06 >0,05 females 14 (20.0%) 15(20.8%) 0.06 >0.05
total 70 (100,0%) 72(100,0%) NAT NA total 70(100.0%) 72 (100.0%) NA  NA
Varsta medie, ani  barbati 60,8+5,7 60,0+5,0 0,10 >0,05 Mean age, males 60.8+5.7 60.0+5.0 0.10 >0.05
femei 63,447,3 57,5%7,5 0,55  >0,05 years females 63.4+7.3 57.5¢7.5 0.55 >0.05
total 61,3£6,0 59,4£5,7 022 >0,05 total 61.3+6.0 59.4+5.7 0.22  >0.05
Grupele de varsta  41-45ani 0 (0,0%) 2 (2,9%) 0,24 >0,05 Age groups 41-45years 0 (0%) 2 (2.9%) 0.24 >0.05

45-50ani 2 (2,9%) 0 (0,0%) NA NA

51-55ani  12(17,1%) 16 (22,9%) 040 >0,05
56-60ani 17 (24,3%) 24 (343%) 0,73 >0,05
61-65ani 19 (27,1%) 18(257%) 0,10 >0,05
66-70ani 15 (21,4%) 12(17,1%) 029 >0,05

45-50years 2 (2.9%) 0 (0.0%) NA NA

51-55years 12 (17.1%) 16(22.9%) 0.40 >0.05
56-60 years 17 (24.3%) 24 (34.3%) 073  >0.05
61-65years 19 (27.1%) 18(25.7%) 0.10 >0.05
66-70 years 15 (21.4%) 12 (17.1%) 029 >0.05

>70ani  5(7,1%)  0(0,0%) NA  NA >70years  5(7.1%) 0 (0.0%) NA NA
Mediul de rural 30 (42,9%) 39 (54,2%) 096 >0,05 Residency rural 30(42.9%) 39(54.2%) 096 >0.05
resedinta urban 40(57,1%) 33 (458%) 098 >0,05 urban 40 (57.1%) 33 (45.8%) 098 >0.05
Durata dupd amputare, luni 9,5+2,0 9,2%2,3 0,09 >0,05 Time after amputation, mo 9.5+2.0 9.2+2.3 0.09 >0.05
Varsta barbati 13,6+4,8 11,6+4,7 0,29 >0,05 Age of diagno- males 13.6:4.8 11.6:4.7 029 >0.05
diagnosticariicu  feme; 15167 14563 0,09 >0,05 sis establish-  fomales 15.1#67  14.5:6.3 0.09 >0.05
.
DZ% ani total 13,9452  122#52 023 >0,05 mentof DM* o1 139452  122¢52 023 >0.05
Comorbiditati HTA* 62 (88,6%) 0,19(87,5%) 0,19 >0,05 Comorbidities hypertension 62 (88.6%) 0.19 (87.5%) 0.19 >0.05
CPI¥ 43 (61,4%) 1,27 (47,2%) 1,27 >0,05 ischemic car-
osteoar- diomiopathy 43 (61.4%) 1.27 (47.2%) 127 >0.05
ticular 36 (51,4%) 0,76 (59,7%) 0,76 >0,05 bone and
joi 1.49 .7 .79 7 .
obezitate 31 (44,3%) 1,16(29,2%) 1,16 >0,05 Joint 36 (51.4%) 076 (59.7%) 076  >0.05
bont obesity 31(443%) 1.16 (29.2%) 116 >0.05
vicios 29 (41,4%) 1,08 (542%) 1,08 >0,05 vicious
stump 29 (41.4%) 1.08 (54.2%) 1.08 >0.05
reabilitare habilitati
intrecut 31(44,3%) 0,54 (37,5%) 0,54 >0,05 rehabilitation
inthepast 371 (443%) 054 (37.5%) 054 >0.05

Notd: T- neaplicabil; "- diabet zaharat; #- hipertensiune arterial3; *- cardiopa-
tie ischemica. Datele de tip continuu sunt prezentate drept medie si deviere
standard.

Adaptarea la purtarea protezei este raportata de 50,7%
dintre pacienti dupa o luna si de 76,0% dintre pacienti dupa 6
luni, raspunsul carora la enuntul ,,m-am adaptat sd port prote-
zd” este ,,acord” si,acord total”; doar 11,3% dintre pacienti au
ales optiunea,dezacord total” (Tabelul 2). Dinamica negativad a
celor 17,6% dintre pacienti, care au ales optiunea ,acord total”
dupa 1 luna si care a regresat pana la 1,4%, dupa 6 luni, poate
fi explicata prin nelmpacarea cu dizabilitatea, care a fost, intre
timp, constientizata.

Pentru pacientii din grupul cu reabilitare, acceptarea din
ce In ce mai mult a protezei, odata cu trecerea timpului, a fost
prezentd doar in 37,3% dintre cazuri dupa 1 luna. De cele mai
multe ori (51,4%), acest fenomen a fost inregistrat la pacientii
care au primit tratament conventional. Dupa 6 luni de la termi-
narea tratamentului, 78,2% dintre pacienti au enuntat ,acord

Note: *- nonapplicable; *- diabetes mellitus. Continuous data are presented as
mean and standard deviation.

Adaptation to prosthesis wearing is present in 50.7% of
patients after 1 month and in 76.0% after 6 months, their an-
swer to the question “I have adapted to prosthesis wearing”
being “agree” and “totally agree”. A percentage of 11.3% an-
swered “totally disagree” (Table 2). The negative dynamics of
17.6% that have chosen “totally agree” after 1 month, to 1.4%
after 6 months, can be explained by the fact that patients have
realized the disability and disagreed with it.

For patients from the group with rehabilitation, the in-
creasing acceptance of the prosthesis with time is seen only
in 37.3% of cases after 1 month. In most of the cases (51.4%),
this phenomena is recorded in patients that have received
conventional treatment (p<0.05). After 6 months from the
end of treatment, 78.2% of patients chose “totally agree” re-
garding the prosthesis acceptance, most of such answers
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Fig. 1 Gradul de satisfactie fatd de proteza (puncte pe scorul ratei numerice).

Fig. 1 Satisfaction degree with the prosthesis (points on numerical rate scale).

total” cu referire la acceptarea protezei; in lotul cu reabilitare
kinetoterapeutica - 88,9%.

Gradul de satisfactie fata de proteza a oscilat in limitele de
la 3 pana la 9 puncte pe scala de 10 puncte, in ambele loturi
(Figura 1). Gradul de satisfactie, atat dupa 1 luna, cat si dupa
6 luni, a fost mai mare in lotul cu reabilitare, cu toate ca, ma-
joritatea pacientilor au prezentat o satisfactie moderata - 5-7
puncte conventionale de pe scala.

Statutul psihoemotional, notat cu ,dezacord total” si , deza-
cord” la afirmatia ,Simt cd am fdcut fatd acestei traume”, 1a o
luna a prezentat un decalaj enorm intre loturi: 7,7% vs. 66,2%.
Aceasta situatie s-a schimbat dupa 6 luni, cand 71,8% dintre
pacienti au prezintat acord cu enuntul respectiv, cu precadere
in lotul cu reabilitare vs. lotul fara reabilitare (86,1% si 57,1%,
respectiv) (Tabelul 3).

,Trdiesc o viatd deplind, desi port protezda” - situatie admi-
sa dupa 1 lung, de doar 10,6% dintre pacientii chestionati. in
cele mai multe cazuri (84,3%), dezacordul a fost prezentat de
pacientii din lotul fara reabilitare. Situatia este diferita dupa 6
luni, atunci cand 57,0% dintre pacienti au prezentat ,acord”
si ,acord total”. Acest fenomen a fost mai exprimat in lotul cu
reabilitare (77,8% vs. 35,7%, 1n lotul fara reabilitare) (Tabelul
3). Raspunsurile celor 64,3% dintre pacienti au exprimat in-
grijorare, deoarece au fost profund afectati de trauma supor-
tata.

S-au obisnuit sa poarte proteza dupa 1 luna 28,9% din-
tre pacienti, cu o dinamica pozitiva inregistratd dupa 6 luni
(81,0%) (p<0,01). Aceasta situatie a fost mai frecvent prezen-
tata de pacientii din lotul cu reabilitare (88,9% vs. 72,8%, in
lotul fara reabilitare, p<0,05), Tabelul 3.

In circa 50% din cazuri, purtarea protezei face pacientii
mai dependenti de alte persoane intr-o masura mult mai mare
decat acestea si-ar dori, atat dupa 1 luna cat si dupa 6 luni de
la tratament (Tabelul 4). Dupa 6 luni, 23,2% dintre pacienti au
declarat limitarea activitatilor cotidiene, in proportii practic,
egale In ambele loturi. Cu precadere, au fost limitate activitati-

being recorded in the group with kinetic rehabilitation -
88.9% (p<0.01).

The satisfaction degree against the prosthesis varies be-
tween 3 and 9 points out of 10 in both groups (Figure 1). After
1 month, as well as after 6 months, satisfaction degree in high-
er in the group that went through rehabilitation, even though
patients show a moderate level of satisfaction - 5-7 conven-
tional scale points.

Psychological and emotional state has been qualified as “to-
tally disagree” and “disagree” regarding the “I feel that I have
coped with this trauma” statement with a huge difference be-
tween groups after one month (7.7% and 66.2%). This situa-
tion changes after 6 months, when 71.8% of patients agree with
the statement; the numbers being higher in the group with re-
habilitation vs. without rehabilitation (86.1% and 57.1%, re-
spectively) (Table 3).

“I live a full life, even if I wear a prosthesis” - situation ad-
mitted after 1 month only in 10.6% of the questioned patients.
In most of the cases (84.3%), disagreement is present among
patients from the group without rehabilitation. Situation is dif-
ferent after 6 months, when 57.0% of patients answer “agree”
and “totally agree”. This phenomenon is more significant in the
group with rehabilitation vs. the group without rehabilitation
(77.8% and. 35.7%, respectively) (Table 3). Answers of 64.3%
of patients are alarming, because they feel deeply affected by
the trauma. Calculated differences are significant statistically
for a value of p<0.01, fact that repeatedly underlines the an-
swers of patients that did not go through rehabilitation.

After 1 month, 28.9% of patients got used to wearing the
prosthesis, with positive dynamics registered after 6 months
(81.0%) (p<0.01). This situation is more frequently observed
in patients from the rehabilitation group - 88.9% vs. 72.8%
from the group without rehabilitation (p<0.05) (Table 3).

In about 50% of cases, prosthesis wearing makes patients
depend on other persons in a greater way that they would
want, both after 1 month and after 6 months as well (Table 4).



Quality of life after transtibial amputations

Tabelul 2. Adaptarea la purtarea protezei.
Table 2. Adaptation to prosthesis wearing.
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Dupa 1 luna / After 1 month Dupa 6 luni / After 6 months

= 8 = 8
ol T
Grupu.l investigat T2 T o £ , T2 T o £s , U
Investigated group S 2 g 2 = A X S A g2 = Rl X ©
g = g D S 2= g = g D =8 S P,
8§ 58 8§ S§ P 5§ 83 sy &8 Py @
ae g << <=8 ae Aaa = <=
n (%) n (%) n (%) n (%) n(%) n(%) n (%) n (%)
intrebarea / Question M-am adaptat la proteza / I adapted to the prosthesis
Grupul fara reabilitare (n=70) 0 5 40 25 92.9 0 23 46 1
Group without rehabilitation (n=70) (0.0%) (71%) (57.1%) (35.7%) p<0.05 (0.0%) (32.9%) (65.7%) (1.4%) 943
Grupul cu reabilitare (n=72) 16 49 7 0 0 11 60 1 p<0.05 106.2
Group with rehabilitation (n=72) (22.2%) (68.1%) (9.7%)  (0.0%) (0.0%) (15.3%) (83.3%) (1.4%) p<0 61
Total (n=142) 16 54 47 25 92.8 0 34 106 2 92.8
(11.3%) (38.0%) (33.1%) (17.6%) p<0.05 (0.0%) (23.9%) (74.6%) (1.4) p<0.05
intrebarea / Question Cu trecerea timpului accept proteza din ce in ce mai mult /
With time, I accept the prosthesis more and more
Grupul fara reabilitare (n=70) 7 27 36 0 92.9 2 20 47 1
Group without rehabilitation (n=70) (10.0%) (38.6%) (51.4%) (0.0%) p<0.05 (2.9%) (28.6%) (67.1%) (1.4%)
101.6
Grupul cu reabilitare (n=72) 9 46 17 0 0 7 64 1 p<0.05 1053
Group with rehabilitation (n=72) (12.5%)  (63.9%) (23.6%) (0.0%) (0.0%) (9.7%) (88.9%) (1.4%) p<0.01
Total (n=142) 16 73 53 0 102.9 2 27 111 2 94.6
(11.3%) (61.4%) (37.3%) (0.0%) p<0.01 (1.4%) (19.0%) (78.2%) (1.4) p<0.05
Tabelul 3. Implicarea emotionala.
Table 3. Emotional involvement.
Dupa 1 luna / After 1 month Dupa 6 luni / After 6 months
-~ 8 - 3
< < S <
- [N 29 5
st g9 = 3 S = 9
Grupull investigat / e 2 < . g S . T 2 < . g S . U
Investigated group s = 5 S X N 59 8 X ©
S = S5 = o - 2 o= S 5 ) - 2 P
8‘3 SIS §E §E P gag N S §E §S Pody
ag aa =< <8 ag a8 < <8
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Intrebare / Question Simt ca am facut fatd traumei / [ feel that I have coped with the trauma
Grupul fara reabilitare (n=70) 3 43 24 0 0 23 46 1
Group without rehabilitation (n=70) (4.3%) (61.4%) (34.3%) (0.0%) 1128 (0.0%) (32.9%) (65.7%) (1.4%) 109.8
Grupul cu reabilitare (n1=72) 8 51 12 1 p<0001 11 60 1 p<0.001 1272
Group with rehabilitation (n=72) (11.1%) (70.8%) (16.7%) (1.4%) (0.0%) (153%) (83.3%) (1.4%) p<0.05
Total (n=142) 11 94 36 1 112.20 0 34 106 1 108.6
- (7.7%) (66.2%) (254%) (0.7%) p<0.001 (0.0%) (23.9%) (74.6%) (1.4%) p<0.001
intrebare / Question Desi am protezad trdiesc o viatad deplina / Even if I wear a prosthesis, I live a full life
Grupul fara reabilitare (n=70) 1 59 10 0 0 45 25 0
Group without rehabilitation (n=70) (1.4%) (84.3%) (14.3%) (0.0%) 102.4 (0.0%) (64.3%) (35.7%) (0.0%) 113.9
Grupul cu reabilitare (n1=72) 20 47 1 1 p<0.01 16 55 1 0 p<0.01  105.2
Group with rehabilitation (n=72) (27.8%)  (653%) (1.4%) (1.4%) (22.2%) (76.4%) (1.4%) (0.0%) p<0.01
Total (n=142) 21 106 11 1 112.20 16 100 26 0 112.20
B (14.8%) (74.6%) (7.7%) (0.7%) p<0.01 (11.3%) (70.4%) (18.3%) (0.0%) p<0.01
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intrebare / Question

M-am deprins sa port proteza / I got used to prosthesis wearing

Grupul fara reabilitare (n=70) 4 36 30 0 2 17 51 0
Group without rehabilitation (n=70) (5.7%) (51.4%) (42.9%) (0.0%) (29%) (24.3%) (72.9%) (0.0%)
Grupul cu reabilitare (n=72) 11 49 11 1 1<003611 0 5 (6.9%) 64 3 2(3)35 1<208645
Group with rehabilitation (n=72) (153%) (681%) (15.3%) (1.4%) P~ (0.0%) 270 (88.9%) (42%) PV p=b-
15 85 41 1 2 22 115 3
Total (n=142) (106%)  (59.9%) (28.9%) (0.70%) (14%) (155%) (81.0%) (2.1%)
- . Nu sunt deranjat daca cineva priveste proteza mea /
Intrebare / Question It does not bother me if somebody looks at the prosthesis
Grupul fara reabilitare (n=70) 1 29 40 0 0 22 48 0
Group without rehabilitation (n=70) (1.4%) (41.4%) (57.0%) (0.0%) (0.0%) (31.4%) (68.6%) (0.0%)
Grupul cu reabilitare (n=72) 1 36 33 2 78.6 0 3 65 4 104.6 118.6
Group with rehabilitation (n=72) (1.4%) (50.0%) (45.8%) (2.78%) P>0.05  (0.0%) (42%) (903%) (5.6%)  p<0.01  p>0.05
2 65 73 2 0 25 113 4
Total (n=142) (14%)  (458%) (514%) (L41%) 0.0%) (17.6%) (79.6%) (2.8%)
Intrebare / Question mi este usor si vorbesc despre proteza / I can easily speak about the prosthesis
Grupul fara reabilitare (n=70) 1 29 39 1 0 17 53 0
Group without rehabilitation (n=70) (1.4%) (41.4%) (55.7%) (1.43%) (0.0%) (24.3%) (75.7%) (0.0%)
Grupul cu reabilitare (n=72) 1 20 48 3 8:681 1 65 6 186021 1<207665
Group with rehabilitation (n=72) (14%)  (27.8%) (66.7%) (417%) P~ (0.0%) (1.4%) (90.3%) (83%) P p<b.
2 49 87 4 0 18 118 6
Total (n=142) (14%)  (345%) (61.3%) (2.82%) 0.0%) (127%) (83.1%) (4.2%)
- . Imi este usor s vorbesc despre segmentul (membrul) amputat /
Intrebare / Question I can easily speak about the amputated segment (limb)
Grupul fara reabilitare (n=70) 1 43 26 0 0 25 45 0
Group without rehabilitation (n=70) (1.4%) (61.4%) (37.1%) (0.0%) (0.0%) (35.7%) (64.3%) (0.0%)
Grupul cu reabilitare (n=72) 5 36 30 1 8<9631 9 49 4 9<0621 <1§i(3)5
Group with rehabilitation (n=72) (6.9%) (50.0%) (41.7%) (1.4%) p=b: (0.0%) (12.5%) (68.1%) (5.6%) p<t. p=b-
6 79 56 1 0 34 94 4
Total (n=142) (42%)  (55.6%) (394%) (0.7%) (0.0%) (23.9%) (66.2%) (2.8%)
Tabelul 4. Limitarea activitatilor cotidiene si abilitatilor de munca.
Table 4. Limitation of daily activities and work abilities.
Dupa 1 luna / After 1 month Dupa 6 luni / After 6 months
- 3 — 8
T < T =
Grupul investigat / S5 = 2 S 5 8
: = Ty S 2 B3 =S RS 2
Investigated group s = 5 8 X N 59 8 b ©
S = S & T -2 S = S 5 T -2
s T 3 S fat P2 IS T I SQ =3 P2 (W)
83 82 8 5 8 3 o 8 8 8 2 8 5 8 3 E
(=N aQ < << < & (= aQ < < < &
n(%)  n(%) n(%)  n(%) n(%)  n(%) n (%) n (%)
Intrebare / Question Proteza ma face sa fiu mai dependent de alte personae, mai mult decat mi-as dori /
The prosthetics makes me depend on other people more than I would want
Grupul fara reabilitare (n=70) 13 45 12 0 1 26 43 0
Group without rehabilitation (n=70) (18.6%) (64.3%) (17.1%) (0.0%) (1.43%) (37.1%) (61.4%)  (0.0%)
Grupul cu reabilitare (n=72) 0 14 54 4 Zggs 0 39 32 1 188031 1<207665
Group with rehabilitation (n=72) (0.0%) (194%) (75.0%) (5.6%) P (0.0%)  (54.2%)  (44.4%) (1.4%) P< p=t-
13 59 66 4 1 65 75 1
Total (n=142) (92%)  (415%) (465%) (2.8%) (0.7%)  (458%)  (52.8%)  (0.7%)
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Intrebare / Question

Proteza imi limiteaza activitatile cotidiene / The prosthesis limits my daily activities

Grupul fara reabilitare (n=70) 0 70 0 0 2 68 0 0
Group without rehabilitation (n=70) (0.0%) (100.0%) (0.0%) (0.0%) (29%) (97.1%) (0.0%) (0.0%)
Grupul cu reabilitare (n=72) 1 71 0 0 85(?05 5 34 33 0 123'21 13;'35
Group with rehabilitation (n=72) (14%) (98.6%) (0.0%) (0.0%) P7 (6.9%) (472%)  (458%)  (0.0%) P~ p=t.

1 141 0 0 7 102 33 0
Total (n=142) ©.7%)  (993%)  (0.0%) (0.0%) 49%) (718%)  (232%)  (0.0%)
intrebare / Question Proteza afecteazd abilitatea mea de a lucra / The prosthesis has an impact on my ability to work
Grupul fara reabilitare (n=70) 0 17 53 0 0 16 53 1
Group without rehabilitation (n=70) (0.0%) (24.3%) (75.7%) (0.0%) 112.8 (0.0%) (22.9%) (75.7%) (1.4%)

<0.001

Grupul cu reabilitare (n=72) 0 8 57 7 P 0 36 35 1 123'301 12(5)3(1)
Group with rehabilitation (n=72) (0.0%) (11.1%) (79.2%) (9.7%) (0.0%)  (50.0%) (48.6%) (1.4%) L p=t-

0 25 110 7 112.20 0 52 88 2
Total (n=142)

(0.0%) (17.6%)  (77.5%) (4.93%) p<0.001 (0.0%) (36.6%)  (62.0%)  (1.4%)
< . Fiind o persoana cu amputatie nu pot efectua lucrul (activitatea) pe care mi-o doresc /
Intrebare / Question Being a person that suffered an amputation, I can not do activities that I want
Grupul fara reabilitare (n=70) 0 11 56 3 0 11 57 2
Group without rehabilitation (n=70) (0.0%) (15.7%) (80.0%) (4.29%) (0.0%) (15.7%) (81.4%) (2.9%)
Grupul cu reabilitare (n=72) 0 7 54 11 8§§05 1 35 32 4 93'(;705 133.85
Group with rehabilitation (n=72) (0.0%)  (9.7%) (75.0%) (15.28%) p>5. (1.4%) (48.6%) (44.4%) (5.6%) p=t- p=5-

0 18 110 14 1 46 89 6
Total (n=142) 0.0%) (127%)  (77.5%) (9.9%) 0.7%) (324%)  (62.7%)  (4.2%)
intrebare / Question Proteza limiteaza tipul de lucru pe care pot sa-l efectuez / The prosthesis limits the type of work I can do
Grupul fara reabilitare (n=70) 0 12 57 1 0 12 57 1
Group without rehabilitation (n=70) (0.0%) (17.1%) (81.4%) (1.4%) (0.0%) (17.1%) (81.4%) (1.4%)
Grupul cu reabilitare (n=72) 0 10 56 6 83'0705 0 32 38 2 93(?05 123'(3)5
Group with rehabilitation (n=72) (0.0%) (13.9%) (77.8%) (83%) P (0.0%) (44.4%)  (52.8%) (2.8%) P p<t

0 22 113 7 0 44 95 3
Total (n=142) (0.0%) (155%)  (79.6%) (4.9%) (0.0%) (31.0%)  (66.9%)  (2.1%)
- . Avand proteza sunt limitat in cantitatea lucrului pe care-I pot efectua /
Intrebare / Question . . L

Having a prosthesis I can perform limited amount of work
Grupul fara reabilitare (n=70) 0 9 55 6 0 11 57 2
Group without rehabilitation (n=70) (0.0%) (12.9%) (78.6%) (8.6%) (0.0%) (15.7%) (81.4%) (2.9%)
Grupul cu reabilitare (n=72) 1 6 55 10 85'0205 1 29 39 3 9;}'0305 133'35
Group with rehabilitation (n=72) (1.4%) (8.3%) (76.4%) (13.9%) p=5. (1.4%) (40.3%) (54.2%) (4.2%) L p=t.

1 15 110 16 1 40 96 5
Total (n=142) 0.7%) (10.6%) (77.5%) (11.3%) 0.7%) (282%)  (67.6%)  (3.5%)

le viguroase - alergatul, sportul, urcatul scarilor la mai multe
etaje, deplasarea la serviciu.

In cele mai multe cazuri (77,5%), pacientii au prezentat
afectarea capacitatii de munca si imposibilitatea efectuarii
activitatii dorite. Proportia persoanelor care nu pot practia
activitatea dorita si dupa 6 luni a ramas fnalta - 66,9%, cu pre-
cadere, In lotul fara reabilitare (81,4%) vs. (44,4%), In lotul cu
reabilitare (Tabelul 4).

Proteza limiteaza tipul si volumul de lucru pe care il pot

After 6 months, 23.2% of patients declare a limitation in
daily activities in equal proportions in both groups. Mostly,
limitations are met in vigorous activities, running, sport, going
up the stairs for several floors, running to reach the bus and
getting to work.

In most of the cases (77.5%), patients show restrictions in
the ability to work and impossibility to do activities that they
would like to do. It is worth mentioning that the number of
patients that can not do activities that they would like is still
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Fig. 2 Frecventa episoadelor de durere pe parcursul saptdmanii.
Fig. 2 The frequency of pain episodes during the week.

efectua pacientii, practic, in proportii egale, inregistrandu-se
o tendinta pozitiva dupa 6 luni, insa ameliorarea situatiei s-a
Inscris in limitele de 12,7-9,9%. Persoanele care au benefici-
at de reabilitare cu tehnici kinetoterapeutice, au prezentat o
limitare mult mai mica la Indeplinirea activitatilor de munca:
52,8% vs. 81,4%, respectiv.

Majoritatea respondentilor au prezentat o stare de sana-
tate satisfacdtoare (57,7%) dupa prima luna si o stare buna
(50,0%) - dupa 6 luni. O stare bund a sanatatii dupa 6 luni a
fost raportata de 98,6% dintre beneficiarii de reabilitare acti-
va vs. 67,1%, in lotul control (Tabelul 4).

Toti pacientii monitorizati au prezentat dureri in regiunea
amputatiei si/sau dureri fantoma a membrului amputat, chiar
si dupa 6 luni. In lotul cu reabilitare, ins3, circa 60% au prezin-
tat doar 1-2 episoade de durere saptamanal, ceea ce a fost cu
15% mai putin, comparativ cu lotul fara reabilitare (Figura 2).

Un episod de durere-fantoma a durat de la 300 pana la 420
de minute, in lotul fara reabilitare si de la 360 pana la 480 de
minute - in lotul cu reabilitare. Durata medie a durerii dupa
1 luna fiind de 90,3+72,8 minute in lotul fara reabilitare si de
73,4+59,6 minute - in lotul cu reabilitare; dupa 6 luni, rezul-
tatele au fost de 171,6+40,5 vs. 62,5£58,3 minute, respectiv
(p<0,05).

Discutii

Interpretarea rezultatelor s-a efectuat, pornind de la cele
patru directii principale abordate: impactul psihosocial, capa-
citatea functionald, autoevaluarea starii de sanatate si gradul
de satisfactie fata de proteza. Factorii cu cel mai mare impact
asupra capacitatilor functionale, determinati intr-un studiu
prospectiv, de durata (la 2 saptamani, 6 luni si 12 luni), s-au
dovedit a fi: nivelul amputatiei, durata tradirii cu membrul am-
putat, prezenta patologiilor concomitente si statutul psiho-
emotional [20]. Este de mentionat faptul c3, 94,3% si 93,0%
dintre pacientii lotului fara reabilitare si cel cu reabilitare,
respectiv, pe langa manifestarile diabetului zaharat, dureri

high after 6 months - 66.9% (81.4% in the group without re-
habilitation vs. 44.4% in the group with rehabilitation), fact
that underlines the absence of the possibility to equilibrate
what they want to do and what they can do (Table 4).

Prosthesis limit the type and quantity of work patients can
perform (Table 4), in almost equal proportions, with a positive
tendency after 6 months, but situation improvement ranges
from 12.7 to 9.9% (p<0.05). Persons that went through reha-
bilitation with kinetic therapeutic techniques show less limi-
tations in work activities compared to persons that did not go
through rehabilitation, 52.8% vs. 81.4% respectively.

The majority of subjects have a satisfactory health state
(57.7%) after the first month and a good health state (50.0%)
after 6 months. After 6 months, 98.6% of patients from the test
group are in good health state, compared to 67.1% of patients
from the control group (Table 4).

All patients under observation complain of pain in the re-
gion of amputation or/and phantom pain, even after 6 months.
Around 60% of patients from the group with rehabilitation,
experience 1-2 pain episodes per week, which is 15% less
compared to the group without rehabilitation (Figure 2). Cal-
culated differences are statistically significant (p<0.01).

One pain episode lasts from 300 to 420 minutes in pa-
tients from the group without rehabilitation and from 360 to
480 minutes in patients from the rehabilitation group. Mean
duration after 1 month being 90.3+72.8 minutes in the group
without rehabilitation and 73.4+59.6 minutes in the rehabili-
tation group, and after 6 months - 171.6+40.5 and 62.5+58.3
minutes respectively (p<0.05).

Discussion

Result interpretation was performed starting from 4 main
directions approached: psychological and social impact, func-
tional capacity, self-evaluation of health state and degree of
prosthesis satisfaction.

Factors (determined by a prospective long study - 2 weeks,
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reziduale si fantoma, au prezentat si alte probleme medica-
le. Pe primul loc, s-au inregistrat patologiile cardio-vasculare
(cu o prevalenta de 88,6% pentru hipertensiune arteriala si
de 61,4% - pentru cardiopatia ischemicd), urmate de mani-
festdrile osteoarticulare (51,4%). Datele obtinute de noi sunt
similare cu cele raportate in literatura [20, 21].

Un studiu retrospectiv al unui grup de persoane cu ampu-
tatii transtibiale de geneza vascularg, a constatat ca doar 29%
dintre ele poarta proteza in afara locuintelor, 25% - poarta
proteza numai in incaperi si 46% dintre respondenti nu uti-
lizeaza proteza [22]. Acceptarea protezei, cu adaptarea la
ea, pentru lotul cu reabilitare kinetoterapica a crescut de la
9,7% (dupa o lund) pana la 83,3% (la 6 luni), fapt ce reflecta
o ameliorare semnificativa a capacitatilor functionale. Nivelul
de acceptare de 57,1%, inregistrat la o luna in grupul fara re-
abilitare, se explica prin faptul ca pacientii au primit proteza
intru-un termen mai scurt fata de persoanele care erau incluse
in programele de kinetoterapie, pentru a fi pregatite de prote-
zare.

Pacientii, inrolati in studiul de fatd, au purtat proteza 1-8
ore pe zi, dupa 1 luna si 3-14 ore, dupa 6 luni. Durata medie
de purtare a protezei a fost fara diferente semnificative: de
3,9+1,3 ore si de 3,7£1,5 ore, lotul lotul de control vs. test,
dupa 1 luna. Dupa 6 luni, durata a fost de 6,1+1,9 ore (lotul de
control) si de 8,8+2,6 ore (lotulul experimental).

Gradul de satisfactie fata de protezare este in stransa core-
lare de prezenta sindromului algic si de cel al statutului psiho-
emotional [23, 24]. Autoevaluarea starii de sandtate, mentio-
nata dupa 6 luni in lotul-test a fost de 98,6%, fata de 67,1%,
in lotul de control (p<0,05) si a fost determinata de prezenta
sindromului algic si de patologiile concomitente. Durata epi-
soadelor de durere, prezentate de pacienti la externare, au fost
in proportii similare la ambele loturi, datorita prescrierii tra-
tamentului medicamentos. Dupa 6 luni, in lotul test, circa 60%
prezinta doar 1-2 episoade sdptamanal, ceea ce este cu circa
15% mai putin, comparativ cu lotul de control. Mentinerea di-
namicii pozitive se explica prin continuarea programelor de
kinetoterapie in conditii de domiciliu.

Pacientii, care au beneficiat de tratament de reabilitare,
intru-un studiu prospectiv, efectuat timp de 6 luni (chestio-
nati cu SF-36), au demonstrat ameliorarea capacitatilor func-
tionale si psihologice in 67,4%, atunci cand au fost inclusi in
programe active, controlate, fata de 57,5%, in lotul pacientilor
externati la domiciliu, dupa protezare [25, 26]. Pacientii pri-
mului grup au prezentat, respectiv, o stare psiho-emotionala
mai buna, care a influentat, indirect, viata comunitara [25, 26].

Rezultatele obtinute de noi pun in evidenta depdasirea su-
prasolicitarii emotionale, produsa de amputare si de faptul
purtarii protezei. Astfel, este important de mentionat lipsa de-
ranjului atunci cand cineva priveste proteza (79,6% din cazuri,
dupa 6 luni, vs. 51,4%, dupa 1 lund, p>0,05), pentru pacientii
din lotul cu reabilitare. Consideram ingrijorator faptul ca, doar
35,9% si, respectiv, 12,7% dintre pacientii chestionati dupa 1
luna si 6 luni, inca nu le este usor sd vorbeasca despre proteza,
ceea ce este o dovadad de marcare profunda a statutului psiho-
emotional. In acelasi timp, este de mentionat faptul c4, chiar si
dupa 6 luni, mai putini pacienti pot vorbi cu usurinta despre
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6 months and 12 months) with the greatest impact on func-
tional capacities proved to be: duration and level of amputa-
tion, presence of comorbidities and the psychological and
emotional state [20]. It is worth mentioning that 94.3% (from
the group without rehabilitation) and 93.0% (from the group
with rehabilitation), besides diabetes mellitus manifestations,
residual and phantom pain have other medical problems.
Cardio-vascular pathologies rang on the first place (88.6%
for arterial hypertension, 61.4% for ischemic heart disease,
51.4% for bone and joint manifestations). Data analyzed by us
is similar to data from literature [20, 21].

A retrospective study performed on a group of persons
that underwent transtibial amputations due to vascular
causes estimated that only 29% wear the prosthesis outdoors,
25% - wear it only indoors and 46% do not use the prosthesis
[22]. Acceptance with adaptation to the prosthesis in patients
from the group with rehabilitation has risen from 9.7% after
1 month to 83.3% after 6 months; fact that represents signifi-
cant improvement of functional capacities. A level of 57.1%
registered after 1 month in patients that did not go through
rehabilitation can be explained by the fact that patients re-
ceived their prosthesis in a shorter period of time compared
to patients that were included in kinetic therapy in order to be
prepared for prosthesis.

Patients enrolled in the study wear the prosthesis from
1 to 8 h per day after 1 month, and from 3 to 14 h after 16
months. Mean duration of prosthesis wearing is 3.9+1.3 h and
3.7+1.5 h (p>0.05) in control and test groups respectively af-
ter 1 month. After 6 months, it was observed that these values
rise up to 6.1+1.9 h in the control group and up to 8.8+2.6 h in
the test group, roughly 2.2 h and 5.1 h more respectively, fact
considered positive dynamics.

Satisfaction degree regarding the prosthesis is in close cor-
relation with pain syndrome and psychological and emotional
state [23, 24]. Self-evaluation of the health state maintained
after 6 months equals to 98.6% in the test group and 67.1% in
the control group (p<0.05), and is marked by the presence of
pain and comorbidities. Pain episodes have similar duration in
both groups at the time of hospital discharge due to medica-
tion prescribed. Around 60% of patients from the test group
experience 1-2 pain episodes per week, which is 15% less
compared to the control group. Positive dynamics is explained
by the fact that kinetic therapy continues at home as well.

Patients that benefited from rehabilitation treatment in a
6 months prospective study (evaluated with SF-36) showed
improvement of functional and psychological capacities in
67.4% of cases included in active controlled programs, com-
pared to 57.5% of cases that were discharged after prosthesis
application [25, 26]. Patients from the first group showed bet-
ter mood and indirect influence on community life [25, 26].

Our results underline that some patients can cope with
emotional overwhelming caused by the trauma and prosthe-
sis wearing. Therefore it is important to mention lack of both-
ers when somebody looks at the prosthesis in 79.6% of cases
after 6 months, vs. 51.4% of cases after 1 month (p>0.05) for
patients from the rehabilitation group. It is concerning us that
35.9% and 12.7% of patients questioned after 1 month and 6



segmentul/membrul amputat (76,0%), comparativ cu discuti-
ile despre proteza (p<0,05).

Reeducarea capacitatilor functionale la lotul-test influen-
teaza mult calitatea vietii pacientilor cu amputatii transtibiale;
situatia a fost acceptata, dupa 6 luni, de 86,1% dintre pacientii
implicati in programe de reabilitare cu tehnici kinetice active,
fata de 57,1% - de cei din grupul de control. Statutul psiho-
emotional ameliorat a fost direct proportional cu obisnuinta
purtdrii protezei: cu dinamica pozitiva, pentru lotul de control,
de la 28,9% pana la 81,0% (p<0,05), dupa 6 luni. Aceasta di-
namica a fost mai frecvent resimtita de pacientii din lotul cu
reabilitare (88,9%) vs. cei din lotul fara reabilitare (72,8%).

Activitatile viguroase (alergatul, sportul, urcatul pe scari)
au fost deficitare in ambele loturi din cauza timpului prea
scurt pentru o reeducare a capacitatilor functionale complexe.

Proteza a limitat tipul si volumul de lucru pe care 1l efec-
tuau pacientii, practic in proportii egale, inregistrandu-se o
tendintd pozitiva dupa 6 luni, Insa, ameliorarea situatiei s-a
inscris in limitele de 12,7-9,9%. Persoanele, care au primit
tratament kinetoterapeutic, au prezentat o limitare mult mai
mica, comparativ cu cele din lotul fara reabilitare, la Tndeplini-
rea activitatilor de munca - 52,8% vs. 81,4%.

Durata si calitatea lucrului efectuat de catre persoanele
care au urmat un tratament kinetoterapeutic, a prezintat o li-
mitare mult mai micd, comparativ cu cele, care nu au urmat
acest tip de tratament: 52,8% vs. 81,4% (p<0,01), respectiv.
Dupa o analiza a posibilitatilor de Intoarcere la munca, in SUA,
doar 2,3% dintre pacienti au revenit la activitatile anterioa-
re [27]. Pacientii din studiul nostru au fost evaluati doar prin
prisma posibiltatilor de efectuare a activitatilor cotidiene, dar
nu si a celor profesionale, deoarece niciunul dintre ei nu era
angajat in campul muncii.

Concluzii

1) Programele de reabilitare medicala cu tehnici kinetice
active permit ameliorarea capacitatilor functionale si psihoe-
motionale ale pacientilor cu amputatii de membre inferioare
transtibiale.

2) Calitatea vietii apreciata cu ajutorul scalei TAPES apli-
cata pacientilor cu amputatii de membre transtibiale permite
aprecierea eficacitatii programelor de reabilitare medicala cu
tehnici kinetice active.
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months respectively consider it hard to talk about the prosthe-
sis, which denotes the deep impact on the psycho-emotional
state. At the same time, it is worth mentioning that even after
6 months, less patients can easily speak about the amputated
segment / limb (76.0%) compared to talks about the prosthe-
sis (p<0.05).

Re-teaching of functional capacities among patients from
the test group influences a lot the QOL after transtibial am-
putations and leads to acceptance of the situation in 86.1% of
cases after 6 months from the rehabilitation group, compared
to 57.1% of cases from the control group. The improved psy-
cho-emotional state is directly proportional to getting used
to prosthesis wearing: with positive dynamics for the control
group from 28.9% to 81.0% (p<0.05) after 6 months. This
situation is more frequent in patients from the rehabilitation
group (88.9%) compared to the control group (72.8%).

Vigorous activities (such as running, sports, taking the
stairs) are difficult for patients from both groups due to the
short period of adaptation to complex functional capacities.

The prosthesis limits the time and quantity of work that
patients can perform, almost in equal proportions with posi-
tive tendency after 6 months, but improvement ranges from
12.7% to 9.9% (p<0.05). Patients that have received kinetic
treatment show less limitations in work activities compared
to patients that did not go through rehabilitation, 52.8% vs.
81.4% respectively.

Time and quality of work done by patients that benefited
from Kkinetic therapy show less limitations compared to pa-
tients that did not benefit from rehabilitation, 52.8% vs. 81.4%
respectively (p<0.01).

After analysis of the possibility to return to work, in USA,
only 2.3% of patients could return to previous activities [27].
Patients from our study were analyzed only regarding daily
routine activities and not professional activities, nobody of
them being enrolled for jobs.

Conclusions

1) Medical rehabilitation programs that include active ki-
netic techniques allow improvement of functional and psy-
cho-emotional capacities in patients with transtibial amputa-
tions.

2) QOF evaluated with the TAPES scale in patients with
transtibial amputations allows to appreciate the efficiency of
medical rehabilitation programs that include active kinetic
techniques.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

La ora actuala, nu existd o alternativa de anestezie mai efi-
cientd in tratamentul cariilor dentare si a pulpitei, decat cea
loco-regionala. Cu exceptia protoxidului de azot, metoxiflura-
nul este anestezicul disponibil pentru a fi utilizat in medicina
stomatologicd, insa un algoritm bine determinat in aplicarea
acestuia pentru tratamentul patologiilor dentare nu exista.

Ipoteza de cercetare

Analgezia inhalatorie cu metoxifluran reduce anxietatea si
durerea pacientilor cu afectiuni carioase si pulpare mai efici-
ent decat anestezia locala.

Noutatea adusa literaturii stiintifice din domeniu

S-a constatat cd administrarea de metoxifluran in trata-
mentul afectiunilor carioase si pulpare are o actiunie anxioliu-
tica mai puternicd, dar o putere analgezica mai redusa decat
in cazul utilizarii aneseziei locale, in aceste scopuri.

Rezumat

Introducere. Caria dentara si complicatiile ei reprezinta
o problema sociala si economica mondiald, de aceea masuri-
le de prevenire si tratament au devenit principala preocupare
a stomatolgiei. Frica fata de durerea din timpul interventiilor
stomatologice si neincrederea In metodele de analgezie fac
ca pacientul sa evite consultul la medicul stomatolog si sa se
adreseze doar la aparitia complicatiilor. De aceea, indemana-
rea medicului stomatolog de a asigura o analgezie eficientd in
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What is not known yet, about the topic

Currently, there is no alternative to local anesthesia that is
more effective in the treatment of dental caries and pulpitis.
With the exception of nitrous oxide, the only other anesthetic
available for use in dental medicine is methoxyflurane, but
there is a lack of a well-defined algorithm for its application
in the treatment of dental pathologies.

Research hypothesis

Methoxyflurane inhaled analgesia reduces anxiety and
pain of patients with caries and pulpal diseases more effici-
ently than local anesthesia.

Article’s added novelty on this scientific topic

It was found that administration of methoxyflurane du-
ring the treatment for carious and pulpal diseases has a
stronger anxiolytic effect, but its analgesic impact is less than
when using regular local anesthetics for these purposes.

Abstract

Introduction. Dental caries and its complications repre-
sent a social and economic issue worldwide, thus its preven-
tion and treatment have become one of the main concerns of
dentistry. Fear of pain during dental procedures and the dis-
trust towards classic analgesic solution lead to a tendency of
avoiding dental visits and the patients seek the doctors con-
sult only when complications arise. Therefore, the skill of the
dentist in providing an effective analgesia during the dental
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timpul interventiei este o conditie indispensabild unui trata-
ment calitativ. O terapie solitard antidolora nu este suficien-
ta 100% 1n practica dentara, ci doar combinarea mai multor
factori are un efect cumulativ pozitiv: pregatirea psihica, se-
darea farmacoterapeutici si anestezia loco-regionala. in acest
context, utilizarea analgezicului inhalator (Al) metoxifluran,
ar putea fi o solutie optima pentru asigurarea confortului in
practica medicinei dentare.

Material si metode. Studiul a fost efectuat pe un esantion
de 101 pacienti, varsta medie 29,2 de ani, cu diagnoza de carie
dentar3, pulpita si defect cuneiform. Pacientii au fost divizati
in doua grupuri: grupul ,metoxifluran” (60 de pacienti), caro-
ra le-a fost administrat Al respectiv si grupul de referinta (41
de pacienti), care a primit AL. S-a evaluat comparativ anxieta-
tea si durerea pacientului inainte, In timpul si dupa tratament
cu ajutorul scalei ratei numerice (SRN).

Rezultate. O anxietate de 25 SRN a fost constatata la 22
(37%) de pacienti din lotul ,metoxifluran” sila 16 (39%) - in
lotul de referintd, ca la sfarsitul tratamentului sa fie absenta la
100% dintre pacientii lotului ,, metoxifluran” si la 95 % dintre
cei din lotul de referintd. La sondarea intrapulpara, au acuzat
durere toti pacientii din grupul ,metoxifluran”, fapt care a ne-
cesitat trecerea la protocolul alternativ de analgezie, pentru a
putea efectua pulpectomia. La pacientii din grupul cu aneste-
zie locald, durerea la sondarea intrapulpara lipsea completa-
mente si a fost posibila pulpectomia fara a recurge la analgezie
de alternativa in toate cazurile. S-a constatat o corelatie usoara
dintre anxietate si durere inaintea tratamentului stomatologic
(r12=0,18 si, respectiv, r22=0,22), fapt ce nu s-a mai constatat la
sfarsitul tratamentului.

Concluzii. Metoxifluranul a demonstrat o actiune anxioliti-
ca superioara anesteziei locale in tratamentul stomatologic al
afectiunilor carioase si pulpare. Analgezia cu metoxifluran nu
a asigurat desinestdtator un nivel de analgezie suficient pen-
tru asigurarea confortului pacientului in timpul tratamentului
stomatologic al afectiunilor carioase si pulpare, deseori fiind
necesara recurgerea la analgezia de alternativa. S-a constat o
corelare usoara dintre gradul de anxietate si intensitatea du-
rerii panad la inceperea procedurilor curative stomatologice.

Cuvinte cheie: durere, anxietate, sedare, analgezie prin
inhalare.

Introducere

Deoarece majoritatea procedeelor terapeutice stomato-
logice sunt insotite de durere de diferita intensitate, multi
pacienti amana profilaxia si tratamentul maximal posibil. In
acest caz, complicatiile patologiilor dentare deseori devin ca-
uza adresarii la medicul stomatolog. Problema majora cu care
se confrunta medicul stomatolog, este satisfacerea asteptarilor
pacientului referitor la utilizarea tehnicilor de tratament indo-
lor. Pot fi utilizate diferite metode si mijloace fizice (electro-
analgezia, electroforeza), chimice cu actiune local3, anestezie
generald, audioanalgezia, videoanalgezia, acupunctura. La ora
actuald, Tnsa, cea mai eficienta este considerata anestezia in-
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procedures is a prerequisite for quality treatment. A single
pain therapy will not suffice in dental practice, but only by
combining several factors, there will be achieved a cumulative
positive effect: mental preparedness, pharmacotherapeutic
sedation and loco-regional anesthesia. In this context, the use
of the analgesic inhaler (AI) - methoxyflurane may be an opti-
mal solution for ensuring comfort in the practice of dentistry.

Material and methods. The study was conducted on a
sample of 101 patients, with a mean age of 29.2 years, with a
diagnosis of dental caries, pulp diseases and wedge-shaped de-
fect. Patients were divided into two groups: “methoxyflurane”
group (60 patients) and the reference group (41 patients) who
received local anesthesia. There was made a comparative anal-
ysis between the the levels of pain and anxiety before, during
and after treatment with the help of the numeric rating scale
(NRS).

Results. An anxiety level of =5 NRS was observed in 22
(37%) patients in the “methoxyflurane” group and in 16 pa-
tients (39%) from the reference group, afterwards (at the end
of treatment) being absent in 100% of patients in the “me-
thoxyflurane” group and in 95% of those from the reference
group. At intrapulpal probing, all the patients from the “me-
thoxyflurane” group have complained of pain, which required
using alternative analgesic protocols, in order to be able to
execute pulpectomy. For patients from the “local anesthesia”
group, there was no pain at intrapulpal probing and thus pulp-
ectomy has been possible without resorting to alternative
analgesia in all the clinical cases. We found a weak correla-
tion between anxiety and pain levels before dental treatment
(r,>=0,18 and respectively r,?=0,22), which has not been ob-
served at the end of treatment.

Conclusions. Methoxyflurane has shown an anxiolytic ef-
fect that is superior to its potential effect of local anesthesia in
the dental treatment of caries and diseases of pulp. Methoxy-
flurane-induced analgesia did not provide a sufficient analge-
sic effect by itself in order to be able of ensuring the patient’s
comfort during dental treatment of caries and pulpal diseases,
often requiring the use of an alternative analgesia solution.
There was observed a weak correlation between the degree of
anxiety and pain intensity before the start of dental therapeu-
tic procedures.

Key words: pain, anxiety, sedation, inhalation analgesia.

Introduction

Since most dental therapy procedures are followed by
various degrees of pain intensity, patients tend to postpone
as much as possible the measures of prevention or treatment
of dental diseases. In this case, arising complications often
become the main complaint during dental visits. The main
problem for the dentist is meeting the patient expectations
regarding the use of painless treatment techniques. There
can be used different methods and physical agents (electro-
analgesia, electrophoresis), chemical agents with a local effect,
general anesthesia, audio-analgesia, video-analgesia and acu-
puncture. Currently, the most efficient methods are being con-



filtrativa sau intraligamentara [1, 2]. Pragul de sensibilitate la
durere a pulpei dentare este mai mic decat cel al tesuturilor
inconjuratoare, iar in caz de inflamatie, el se diminueaza si
mai mult [2]. In cazul pulpitelor, anestezia locali se instalea-
za mai greu, deoarece pH-ul din zona inflamata influenteaza
solutia anestezic3, iar din cauza dilatarii vaselor, se intensifica
circulatia sangvina, urmata de absorbtia crescutd a anestezi-
cului. Sindromul algic de durata in pulpite initiaza o reactie de
stres a intregului organism. In acest caz, creste riscul aparitiei
complicatiilor somatice, induse de adrenalina endogena sau
de cea introdusa Iimpreuna cu solutia anestezica la pacientii cu
comorbiditati severe [2].

Ganuta N. si coaut. (2010) mentioneaza ca in timpul admi-
nistrarii anestezidului, pot aparea incidente locale, ca: dure-
re la introducerea acului sau la injectare, distensia brusca si
dilacerarea tesuturilor moi sau decolarea fortata a acestora,
inteparea sau ruperea tesuturilor, fractura acului.

Solutiile anestezice pot fi iritante din punct de vedere fizic
sau al compozitiei chimice, provocand leziuni vasculare, pa-
reza faciala tranzitorie. Pe langa accidente, mai pot fi produse
si complicatii locale: ulceratii ale mucoasei, favorizate de is-
chemia produsa de substantele aplicate sau toxicitatea lor; ne-
croze ale mucoasei, dupa anestezie plexala sau cea executata
local, submucozal sau subperiostal [3].

Pacientii agitati pot deveni mult mai relaxati, daca se uti-
lizeaza tehnici adecvate, de exemplu, analgezia cu amestec de
protoxid de azot si oxigen, conform metodei propuse de Lan-
ga (1976). De asemenea, mai pot fi utilizate tehnici de anal-
gosedare intravenoasa (premedicatie), urmate de injectarea
unui anestezic local [3]. Sedarea medicamentoasa relaxeaza
pacientii anxiosi, iar anestezierea permite un tratament fara
durere. Avantajele utilizarii anesteziei generale pentru tra-
tamentul cariilor sau pulpitelor apartin exclusiv pacientului.
Frica de durere si de tratamentele stomatologice este facto-
rul principal, pe care pacientul trebuie sa-l1 depaseasca. Sunt
pacienti care solicita cu insistenta o anestezie generala pentru
orice tratament sau Ingrijire stomatologica, dupa cum exista
si pacienti care tolereaza interventii stomatologice extrem de
laborioase si traumatizante, efectuate doar sub anestezie loco-
regionala [3].

Aparitia pe piata din Republica Moldova a unui nou an-
algezic inhalator - metoxifluranul - a generat interesul de a
evalua utilitatea lui in calmarea durerii si controlul anxietatii
la pacientii care beneficiaza de tratamente stomatologice ale
cariei dentare si pulpitei, comparativ cu anestezia locala.

Material si metode

Studiul realizat a fost unul de tip prospectiv, randomizat,
efectuat In cadrul Catedrei de stomatologie terapeutica a
USMF , Nicolae Testemitanu”, centrelor stomatologice ,Compo-
dent”, ,Dicri-Med"” si , Estetic Dent” (mun. Chisinau). Esantionul
a inclus 101 pacienti, cu varsta medie de 29,2 de ani, cu dia-
gnoza de carie dentara, pulpita si defect cuneiform.

Criteriile de includere in studiu au fost: persoana adulta
(218 ani), care a dat acordul informat de participare la stu-
diu. Criteriile de excludere au fost bazate pe prezenta unei
contraindicatii la administrarea metoxifluranului, cum ar fi:

Analgezia cu metoxifluran in tratarea afectiunilor carioase

sidered to be the infiltrative or intraligamentary anesthesia [1,
2]. The pain sensitivity threshold of the pulp is lower than that
of the surrounding tissues, and in case of inflammation, it is at
an even a lower level [2]. In case of pulpitis, local anesthesia
is harder to achieve because the pH in the inflamed area in-
fluences the anesthetic solution, causing vessel dilation, blood
circulation intensification, followed by an increased anesthetic
intake. A lasting painful syndrome in case of pulpitis initiates a
stress reaction from the whole organism. In this case, there is
an increase of the risk of somatic complications induced by the
endogenous adrenaline or caused by the adrenaline from the
anesthetic solution in patients with severe comorbidities [2].

Ganuta N. et al. (2010) notes that during the administra-
tion of anesthetics, local incidents may occur such as pain
from needle insertion or injection, sudden distension and soft
tissue dilacerations, stinging or tearing of tissues, needle frac-
ture.

Anesthetic solutions can be irritating due to a physical
effect or because of their chemical composition, which may
cause vascular injury, transient facial paresis. Besides ac-
cidents, local complications may happen: ulceration of the
mucosa, favored by the ischemia that may be induced by the
anesthetic solution or due to its toxicity, mucosal necrosis af-
ter either plexal or local anesthesia, either submucosal or sub-
periostal [3].

Restless patients may become more relaxed if proper tech-
niques are used, for example, analgesia with the aid of a mix-
ture of nitrous oxide and oxygen, according to the method pro-
posed by Langa (1976). In addition, there may be employed
techniques for intravenous analgosedation (premedication),
followed by injection of a local anesthetic [3]. Sedation relaxes
anxious patients and anesthesia allows conducting a painless
treatment. The advantages of using general anesthesia for
treatment of caries or pulpitis is exclusively beneficial to the
patient. Fear of pain and dental care is the main factor that
has to be overcome by the patient. There are patients who
strongly demand general anesthesia for any dental treatment
or care; as well as there are patients who tolerate extremely
well, extensive and traumatic dental procedures, that are per-
formed only under the effect of loco-regional anesthesia [3].

The arrival on the Moldovan market of a new analgesic in-
haler - methoxyflurane - has generated a strong interest for
the evaluation of its usefulness in pain relief and controlling
anxiety in patients undergoing dental treatment of caries and
pulpitis in comparison to local anesthesia.

Material and methods

The study is a prospective, randomized one, conducted at
the Chiar of Therapeutic Dentistry at the Nicolae Testemitanu
State University of Medicine and Pharmacy, and at the follow-
ing dental offices - “Compodent”, “Dicri-Med” and “Estetic Dent”
(Chisinau). The studied sample has included 101 patients with
amean age of 29.2 years, diagnosed with dental caries, pulpal
diseases and wedge-shaped defects.

The inclusion criteria were the following: adults (=18
years) who gave informed consent to participate in the study.
Exclusion criteria were based on the presence of contraindica-
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afectiune renald sau hepatica, diabet zaharat, sarcina sau re-
fuzul pacientului de a participa la studiu.

In studiu, a fost evaluati eficienta analgeziei cu meto-
xifluran, In comparatie cu anestezia locala traditionala. Au
fost Inregistrati parametrii generali (varsta, masa corporala,
fnaltimea) si cei specifici scopului propus. Intensitatea durerii
si gradul de anxietate a persoanei au fost apreciate cu ajutorul
scorului ratei numerice (SRN) inainte de Inceperea tratamen-
tului, in timpul si dupa acesta. Metoxifluranul a fost autoadmi-
nistrat de catre pacient prin inhalare cu ajutorul unui inhala-
tor, dupa o scurtd instruire, efectuata in prealabil.

In tratamentul pulpitelor, la pacientii din grupul ,metoxi-
fluran”, etapele de analgezie au fost identice cu cele efectuate
in cazul cariei profunde. Cunoscand faptul ca durerea cea mai
intensa apare la etapa trepanarii tavanului camerei pulpare,
pacientul a efectuat inainte de aceasta 10 inhalari profunde,
cu astuparea supapei inhalatorului cu metohifluran. Daca son-
darea intrapulpara inducea durere, se trecea la protocolul al-
ternativ de analgezie si, anume, injectarea intrapulpara a unei
cantitati de 0,1 ml de solutie anestezica sau aplicarea pastei
devitalizante, in cazul refuzului pacientului pentru injectare.

Pentru determinarea numadrului necesar de unitati de
observatie, a fost utilizatd urmatoarea formula:

2xa(Za+ZB)*xPx(1—P)
n= 5
(Py—Py)?

(1)

unde:

P, - proportia pacientilor cu carie dentara din populatia
generala. Conform datelor statistice oficiale, frecventa acestui
fenomen este de 95,0%.

P~ valoarea estimata a proportiei din grupul cazurilor,
care va fi mai mica, decat In populatia generala (0,80).

Astfel:

P=(P,+P)/2=0,875

Za - valoare tabelara

Z - valoare tabelara

Cand a - pragul de semnificatie - este de 0,025 atunci Za
=196

Cand (3 - puterea statistica a comparatiei - este de 0,025,
atunci Zf3 = 1,28

Introducand datele in formula (1) am obtinut:

_ 2x(1,96 +1,28)* X 0,875 X 0,125

"= (0,80 — 0,95)? =101(2)

Asadar, pentru studiu, numarul de pacienti inrolati a fost
de 101. Dintre care, la 60 de pacienti (lotul ,metoxifluran”) s-a
administrat analgezie inhalatorie.

Lotul de control (lotul ,anestezie locala”), a inclus 41 de
pacienti.

Datele sunt prezentate sub forma de valori absolute si re-
lative (%). Teste statistice aplicate: pentru datele de tip con-
tinuu - t-Student, pentru datele neparametrice - testul exact
Fisher, pentru tendinte - x? gradul de corelare a fost estimat
prin prisma testului Pearson. Un p<0,05 a fost considerat sta-
tistic semnificativ.
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tions to the administration of methoxyflurane, such as kidney
or liver problems, diabetes, pregnancy or patient refusal to
participate in the study.

In the study, there was assessed the efficiency of methoxy-
flurane analgesia in comparison to traditional local anesthe-
sia. There were recorded several general parameters (age,
body weight, height), as well as other parameters that were
specific to the aim of the study. Pain intensity and the anxiety
level were assessed using numerical rating scale (NRS) before,
during and after treatment. Methoxyflurane was self-admin-
istered by the patient by means of inhalation using an inhaler
after a short previously performed training.

In the treatment of pulpal diseases, for patients from the
“methoxyflurane” group, the analgesia steps were identical to
those in the case of deep caries. Knowing that the worst pain
occurs during drilling of the pulp chamber ceiling, the patient
made before this step 10 deep inhalations, while sealing time
the valve of the methoxyflurane inhaler. If intrapulpal prob-
ing was inducing pain, then an alternative analgesia protocol
was used, namely, the intrapulpal administration of 0.1 mL of
anesthetic solution or application of the devitalizing paste in
patients that refused local anesthesia.

In order to determine the required number of units to be
observed, the following formula was used:

_2xa(Za+ZR)* X P X (1-P)
- (Po_Pj_j:

1)

n

where:

P, - ratio of patients with dental caries in the general popu-
lation (according to official statistics, the frequency of caries
is 95.0%)

P, - estimated ratio value for cases group, lower than in the
general population (0.80).

Thus: P=(P,+P,)/2=0.875

Z - value table; ZB - value table

For a (statistical threshold) = 0,025; Za = 1.96

For B (statistical power) = 0.025; Z; = 1.28

By entering data in the first formula (1), we have obtained
the following:

_ 2x(1,96+1,28)2 X 0,875 X 0,125
N (0,80 — 0,95)2

=101 (2)

Therefore, in the study there have been enrolled 101 pa-
tients, from which 60 patients (“methoxyflurane” group) have
received inhalation analgesia.

The control group (“local anesthesia” group), included 41
patients.

Data is presented as absolute and relative values (%). The
statistical tests that were applied are the following: for conti-
nuous-type data - t-Student; for non-parametric data - Fisher’s
exact test; for trend analysis - x% the degree of correlation was
computed via the Pearson test. A p value smaller than 0.05 was
considered to be statistically significant.



Rezultate

Prezentarea generald, pe loturi, este redata in Tabelul 1.
Astfel, majoritatea pacientilor care s-au adresat la stomatolog,
au fost de sex feminin, cu predominare in ambele loturi (grup
,metoxifluran”, - 66,7%, grup ,anestezie locala” - 70,7%). Vi-
zitele secundare au predominat nesemnificativ in lotul meto-
xifluran, la 19 pacienti (31,7%), fata de lotul AL, unde au fost
10 pacienti (24,4%).

Tabelul 1. Caracteristica comparativa a loturilor de studiu.

Parametrii Lot metoxifluran, Lot AL,

n (60) n (41) p
VAarsta medie, ani 29,2 29,4 0,23
Sex, n (%):
M 20 (33,3) 12 (29,3) <0,001
F 40 (66,7) 29 (70,7)
Masa corporald medie, kg 65,0 65,0 0,32
Vizita la stomatolog:
e primara 41 (68,3) 31 (75,6) 0,13
e secundara 19 (31,7) 10 (24,4)
Studii:
e primare 2(3,3) 2(49) <0,001
o medii 10 (16,7) 5(12,2)
e superioare 48 (80,0) 34 (82,9)
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Results

A general overview of the studied groups is shown in Tab-
le 1. The majority of patients who came to the dental of-
fice were females, with a higher proportion in both groups
(“methoxyflurane” group - 66.7%, “local anesthesia” group
- 70.7%). Secondary visits at the dental office have prevailed
insignificantly in the “methoxyflurane” group - 19 patients
(31.7%) versus the “AL” group - 10 patients (24.4%).

Table 1. Comparative analysis of the studied groups.

Parameters Methoxyflurane LA group,

group, n (60) n (41) p
Mean age, years 29.2 29.4 0.23
Gender, n (%):
M 20(33.3) 12 (29.3) <0.001
F 40 (66.7) 29 (70.7)
Average body mass, kg 65.0 65.0 0.32
Visit at the dental office:
o primary 41 (68.3) 31(75.6) 0.13
« secundary 19 (31.7) 10 (24.4)
Education:
« primary level 2(3.3) 2 (4.9)
« secondary level 10 (16.7) 5(12.2) <0.001
» university graduate 48 (80.0) 34 (82.9)

Notd: teste statistici aplicate t-Student (date continui), Fisher exact (date
neparametrice), x* (pentru tendinte).

Intensitatea autoevaluata a anxietatii si durerii In functie
de loturile de studiu, pana la tratament, este prezentata in
Tabelul 2.

Tabelul 2. Intensitatea autoevaluata a anxietatii si durerii, in functie
de loturile de studiu, pana la tratament.

Lot metoxifluran, n (%) Lot AL, n (%)

SRN,  (n=60) (n=41) b
puncte Anxietate Durere Anxietate Durere

0 5 (8,3%) 1(1,6%) 1(24%) 0 (0,0%)

1 2 (3,3%) 0(0,0%) 2 (49%) 0 (0,0%)

2 13 (21,7%) 4(67%)  8(19,6%)  11(26,8%)

3 12 (20,0%) 22 (36,7%) 8(19,6%) 9 (21,9%)

4 6(10,0%) 7(11,7%) 6(14,6%) 5(12,2%) ’;11203;9918
5 12 (20,0%) 12 (20,0%) 9 (21,9%)  8(19,5%) o
6 3(50%)  4(67%)  3(73%)  2(49%) ’;2::012; ‘
7 3 (5,0%) 2(33%)  1(24%) 1(2,4%)

8 3 (5,0%) 2(33%) 1(2,4%) 2 (4,9%)

9 1(1,7%) 4(6,7%) 2 (49%) 3(7,3%)

10 0 (0,0%) 2(3,3%)  0(0,0%) 0 (0,0%)

Notda: xlz si p,=0,91 - compararea seriilor de date ,anxietatea”; Xzz si
p, - compararea seriilor de date ,durerea”. Test statistic aplicat: Pearson test.

Dupa evaluarea anxietatii pacientilor din ambele loturi, s-a
constatat un nivel ridicat al acesteia la inceputul tratamentu-
lui, fiind =5 puncte pe SRN la 22 (36,7%) de pacienti din lotul

Note: used statistical tests: t-Student (continuous data), Fisher’s exact test
(non-parametric data), x* (trend analysis).

Self-assessed anxiety and pain intensity scores, depend-
ing on the studied groups before the treatment are shown in
Table 2.

Table 2. Self-assessed intensity of anxiety and pain, depending on
the studied group, before the starting treatment.

Methoxyflurane group, n (%) LA group, n (%)

NRS,  (n=60) (n=41) .
points Anxiety Pain Anxiety Pain

0 5 (8.3%) 1(1.6%) 1(24%)  0(0.0%)

1 2 (3.3%) 0 (0.0%) 2(49%)  0(0.0%)

2 13 (21.7%) 4 (6.7%) 8(19.6%) 11 (26.8%)

3 12 (20.0%) 22 (36.7%) 8(19.6%) 9 (21.9%)

4 6(10.0%) 7 (11.7%) 6 (14.6%) 5 (12.2%) ’glz:(i;ff
5 12 (20.0%) 12 (20.0%) 9(21.9%) 8(19.5%) 12
6 3 (5.0%) 4 (6.7%) 3(73%) 2 (4.9%) ﬁz:&é’ﬁo
7 3 (5.0%) 2 (3.3%) 1(24%) 1(24%)

8 3 (5.0%) 2 (3.3%) 1(24%) 2 (4.9%)

9 1 (1.7%) 4 (6.7%) 2(49%) 3(7.3%)

10 0 (0.0%) 2 (3.3%) 0(0.0%) 0 (0.0%)

vy 2 — : . « . "oy 2
Note: x,* and p,=0.91 - comparison of data series - “anxiety”; x,* and p, -
comparison of data series - “pain”. Used statistical test: Pearson test.

After evaluating anxiety levels in patients from both groups,
we have observed a high anxiety level early in the treatment,
with a value 25 points on the NRS scale for 22 (36.7%) patients
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,metoxifluran” si la 16 (38,9%) - in lotul ,anestezie locald”.
La fel, o durere de intensitate medie au acuzat 47 (78,3%) de
pacienti din lotul ,, metoxifluran”, fata de 33 (80,5%) - in lotul
LAL

Tabelul 3. Intensitatea autoevaluata a anxietatii si durerii in functie
de loturile de studiu, in timpul tratamentului.

Lot metoxifluran n (%) Lot AL, n (%)

sry  (1=60) (n=41)
puncte P
Anxietate Durere Anxietate Durere
0 22 (36,6%) 15 (250%) 14 (34,1%) 40 (97,6%)
1 27 (45,0%) 24 (40,0%) 12(29,3%) 1 (2,4%)
X,*=7,66
2 8(13,3%) 14 (23,3%) 10 (24,4%) 0(0,0%) p,=0,17
3 3(50%)  4(67%) 2 (49%) 0(0,0%)  x2=51,78
4 p,<0,001
0(0,0%)  2(33%)  2(49%) 0 (0,0%)
> 0(00%)  1(L7%)  1(24%)  0(0,0%)

Notd: x,* si p, - compararea seriilor de date ,anxietatea”; x,? si p, - compara-
rea seriilor de date ,durerea”. Test statistic aplicat: Pearson test.
In diapazonul 6 - 10, valorile pentru toate seriile de date sunt egale cu,,zero”.

in timpul tratamentului, nivelul anxietatii a scazut, fiind 0
sau 1 (pe SRN) la mai mult de jumatate dintre pacientii din
lotul ,metoxifluran”, adica, la 49 (81,6%) de pacientji, iar in lo-
tul de referinta - la 26 (63,4%) de pacienti. In schimb, nivelul
durerii a scazut semnificativ la pacientii din grupul , AL, fiind
nula la 40 (97,6%) dintre ei. in grupul ,metoxifluran”, doar 15
(25%) pacienti nu au acuzat durere, ceilalti 45 (75%), au es-
timat-o la un nivel 25, fiind necesara trecerea la analgezia de
alternativa.

Tabelul 4. Intensitatea autoevaluata a anxietatii si durerii in functie
de loturile de studiu, dupa tratament.

Lot metoxifluran, n (%) Lot AL, n (%)

SRN, " (n=60) (n=41) .
puncte
Anxietate Durere Anxietate Durere

0 48 (80,0%) 56 (93,3%) 24(585%) 41(1000%) , ._7
2=7,

1 12(20,0%) 3(50%)  15(36,6%) 0(0,0%)  P:i=0.03
X,°=2,84

2 0 (0,0%) 1(1L,7%) 2 (49%) 0 (0,0%) p,=0,24
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in the “methoxyflurane” group and for 16 patients (38.9%) in
the “local anesthesia” group. Similarly, the average pain inten-
sity has been observed in 47 patients (78.3%) from the “me-
thoxyflurane” group, in comparison to 33 patients (80.5%) in
the “LA” group.

Table 3. Self-assessed intensity of anxiety and pain, depending on
the studied group, during the treatment.

Methoxyflurane group, n (%) LA group, n (%)

NRS,  (n=60) (n=41)
points p
Anxiety Pain Anxiety Pain
0 22 (36.6%) 15(25.0%) 14 (34.1%) 40 (97.6%)
1 27 (45.0%) 24 (40.0%)  12(29.3%) 1 (2.4%)
X,’=7.66
2 8 (13.3%) 14 (23.3%) 10 (24.4%) 0(0.0%)  p,=0.17
3 3 (5.00%) 4 (6.7%) 2 (4.9%) 0(0.0%)  x2=51.78
p,<0.001
4 0 (0.0%) 2 (3.3%) 2 (4.9%) 0 (0.0%)
5 0 (0.0%) 1 (1.7%) 1(2.4%)  0(0.0%)

Note: x,? and p, - comparison of data series - “anxiety”; x,? and p, - compari-
son of data series - “pain”. Used statistical test: Pearson test.
In the 6 - 10 range, the values for all data series is “zero”.

During treatment, anxiety has decreased to a level of either
0 or 1 (on the NRS scale) in more than half of the patients from
the “methoxyflurane” group - 49 (81.6%) patients and in 26
(63.4%) patients from the reference group. However, the pain
has decreased significantly in patients from the “LA” group,
being “null” in 40 (97.6%) of them. In the “methoxyflurane”
group, only 15 (25%) patients did not complain of pain, while
the rest of them, 45 patients (75%) - have estimated it at a
level =5, thus requiring a transition to alternative analgesia.

Table 4. Self-assessed intensity of anxiety and pain, depending on
the studied group, after finishing treatment.

Methoxyflurane group, n (%) LA group, n (%)

NRS, (n=60) (n=41)

points p
Anxiety Pain Anxiety Pain

0 48 (80.0%) 56 (93.3%) 24 (58.5%) 41 (100.0%) X2=7,00

1 =1

1 12 (20.0%) 3 (5.0%) 15 (36.6%) 0 (0.0%) p,=0,03

) X,>=2,84
0 (0.0%) 1(1.7%) 2 (4.9%) 0 (0.0%) p,=0,24

Notd: x,* si p, - compararea seriilor de date ,anxietatea”; x,” si p, - compara-
rea seriilor de date ,durerea”. Test statistic aplicat: Pearson test.
in diapazonul 3 - 10, valorile pentru toate seriile de date sunt egale cu,,zero”.

Dupa tratament, in grupul ,metoxifluran”, s-a observat
o diminuare a anxietatii destul de semnificativa (p<0.05),
majoritatea pacientilor - 48 (80,0%) - nu au fost anxiosi, in
schimb, o senzatie dureroasa au avut 4 (6,7%). In grupul de
referinta (AL), raportul a fost invers, durere nu a prezentat
niciun pacient, in schimb, au manifestat anxietate 17 (41,5%)
pacienti.

Note: x,* and p, - comparison of data series - “anxiety”; x,” and p, - com-
parison of data series - “pain”. Used statistical test: Pearson test.
In the 3 - 10 range, the values for all data series is “zero”.

After treatment, in the ,methoxyflurane” group, has
been observed a rather significant decrease in anxiety levels
(p<0.05), most patients - 48 (80.0%) were not anxious, in-
stead, a painful sensation was signaled by four of them (6.7%).
In the reference group (LA), the ratio was reversed: painful
sensations were not signaled by any of the patients, however,
anxiety was expressed in 17 patients (41.5%).
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In Figurile 1-3, este prezentati corelatia dintre anxietate
si durere inaintea tratamentului, in timpul acestuia si dupa
tratament. S-a observat o corelatie slab pozitiva inaintea tra-
tamentului in ambele loturi (r,*=0,18 si, respectiv, r,’=0,22).
Dupa tratament, anxietatea pacientilor a devenit minima in
lotul ,metoxifluran”, chiar daca durerea mai persista la unii
pacienti. In schimb, la pacientii din lotul AL, anxietatea a
mai persistat chiar daca durere nu era in 100%, (r,*=0,69 si
r,?=0,96), (p,<0,001), Figura 3.

- correlations in the “methoxiflurane” group; r,% p, and CI

o5, — Corelations in the , AL’ group.

In Figures 1-3, there are shown the correlations between
anxiety and pain levels before starting treatment, during treat-
ment and after finishing treatment. A weak positive correla-
tion was observed before treatment in both groups (r,*=0.18,
respectively r,’=0.22). After treatment, patients’ anxiety levels
have reached a minimal value in the “methoxyflurane” group,
even if the pain persisted in some patients. In contrast to this,
for patients in the “local anesthesia” group, anxiety has per-
sisted even though the pain was not present in 100% cases
(r,>=0.69 sir,?=0.96), (p,<0.001) (Figure 3).
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Discutii

Studiul prezent a avut drept scop evaluarea eficientei anal-
geziei inhalatorii cu utilizarea metoxifluranului in tratamentul
cariei dentare si a pulpitei. In rezultat, s-a constatat ci in cazul
analgeziei inhalatorii, anxioliza este mai puternica decat la in-
jectarea solutiei de anestezic local. In schimb, in cazul calitatii
analgeziei, situatia este inversa. Necesitatea de a recurge la
tehnica de analgezie alternativa, la tratamentul pulpitelor prin
metoda extirparii vitale, se explica prin particularitatile ana-
tomice specifice ale zonei de interventie si, anume, prezenta
unui numar mare de nociceptori pe suprafata pulpara.

Analiza studiilor internationale a remarcat faptul ca meto-
xifluranul, un compus volatil, non opioid, asigura o analgezie
rapida, de scurta durata, cu pastrarea constiintei. Cu exceptia
protoxidului de azot, metoxifluranul este singurul analgezic,
care poate fi administrat inhalator, disponibil in afara salii de
operatii, atat in conditii spitalicesti, cat si extraspitalicesti [4,
5]. Incerciri de utilizare a remediului dat in stomatologie au
fost foarte putine. Pentru prima dat3, in stomatologie, meto-
xifluranul a fost utilizat ca anestezic inhalator volatil de catre
Joseph F. Artusio in 1960 [6, 7]. ins3, acest preparat este fo-
losit cu succes 1n practica medicala pentru controlul initial al
durerii In trauma acutd, in timpul procedurilor dureroase si
de scurta durat3, inclusiv, in pediatrie. Este preparatul de baza
in combaterea durerii, folosit In ambulantele din Australia [8].

Metoxifluranul face parte din familia analgezicelor inhala-
torii, calmeaza durerea, fara ca sa provoace o stare de aneste-
zie la concentratiile emise de vaporizator. Administrarea pre-
paratului se face cu ajutorul unui inhalator de unica folosinta.
Supravegherea medicului sau a asistentei, in acest caz, nu este
neapdrat necesara. Poate fi administrat si copiilor de la o varsta
de 5 ani, pacientilor stabili hemodinamic si fara comorbiditati
hepatice sau renale severe. Alinarea durerii incepe dupa 6-8
inspirari si continua cateva minute dupa incetarea inhalarii.
Utilizarea in continuu a unei doze de metoxifluran asigura an-
algezia timp de 25-30 de minute [9].

In general, existd relativ putine publicatii contemporane,
care descriu eficienta analgezica a metoxifluranului. Babl E
si coaut. (2006), intr-un studiu, efectuat pe un lot de 105 de
pacienti pediatrici, au comunicat despre o reducere cu 34% a
intensitatii durerii acute, tratate in conditii de prespital [10].
Buntine P. si coaut. (2007), au relatat la pacientul adult o redu-
cere cu 24-32% a intensitatii durerii acute, in aceleasi conditii
[8]. Intr-un studiu autohton, efectuat de Groppa S. si coaut.
(2010), pe un lot de 20 de pacienti cu traumatisme usoare, a
fost constatata o reducere a intensitatii durerii cu 68% (95CI
52-84%), a anxietatii - cu 73% (95CI 63-83%) si un grad de
satisfactie bun si foarte bun la 70% dintre pacienti [5]. Un ni-
vel de satisfactie de 70% a fost comunicat si de meta-anali-
za lui Grindlay J., iar Babl F. (2009) a raportat ca 94% dintre
pacienti si 74% dintre asistentele medicale au fost satisfacute
de efectul clinic al metoxifluranului [11].

Concluzii

1) Metoxifluranul a demonstrat o actiune anxiolitica su-
perioara anesteziei locale in tratamentul stomatologic al
afectiunilor carioase si pulpare.
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Discussion

The present study is aimed at assessing the efficiency of
inhaled methoxyflurane analgesia used in the treatment of
dental caries and diseases of the pulp. As a result, it has been
found that during inhalation analgesia, anxiolysis is stron-
ger than in the case of local anesthetics injecting. Conversely,
concerning the quality of analgesia, the results are reversed.
The need to resort to alternative analgesic techniques in the
treatment of pulpal diseases by means of the vital extirpation
method is explained by the anatomical peculiarities that are
specific to the area of intervention, namely, the presence of a
large number of nociceptors on the pulp’s surface.

After analyzing various international studies, it can be
noted that methoxyflurane, a non-opioid volatile compound,
provides a quick short period analgesia, while preserving con-
sciousness. With the exception of nitrous oxide, methoxyflu-
rane is the only analgesic that can be inhaled, that is available
outside the operating room both inside and outside of a hos-
pital setting [4, 5]. There have been very few attempts of using
the drug in dentistry. For the first time, it was used by Joseph
F. Artusio, as an inhalational volatile anesthetic in dentistry in
1960 [6, 7]. However, this drug has been successfully used in
the general medical practice for initial pain control in acute
trauma during painful or brief procedures, as well as in pe-
diatric care. It is a basic solution for pain control in the emer-
gency medical service of Australia [8].

Methoxyflurane is part of the inhaling analgesic agents
group, being able to reduce pain intensity, without causing a
state of anesthesia at the concentration levels that are set in in-
halers. The drug can be administered by means of a disposable
inhaler. Medical supervision or nurse assistance in such cases
is not necessarily required. It can be administered to children
older than 5 years of age, as well to hemodynamically stable
patients without severe hepatic or renal comorbidities. Pain al-
leviation starts after 6-8 breaths with the aid of the inhaler and
continues for a few minutes after inhalation. The continuous
use of a single methoxyflurane dose provides analgesia for up
to 25-30 minutes [9].

There is a relative small number of contemporary publica-
tions describing the analgesic efficacy of methoxyflurane. Babl
E et al (2006), in a study conducted on a sample of 105 pedi-
atric patients, observed a 34% decrease in acute pain intensity,
treated in a non-hospital setting [10]. Buntine P. et al. (2007)
noted a 24-32% reduction in acute pain intensity for adult pa-
tients, under the same conditions [8]. In a study, conducted by
Groppa S.etal (2010) on a group of 20 patients with mild trau-
ma, there was found a 68% reduction in pain intensity (95CI
52-84%), a 73% reduction of the anxiety level (95CI 63-83%)
and a good and very good satisfaction degree in 70% of the pa-
tients [5]. In a meta-analysis, conducted by Grindlay ]., there
was observed a 70% level of satisfaction and in another study,
Babl. F. (2009) reported that 94% of patients and 74% of nurs-
es were satisfied by the clinical effect of methoxyflurane [11].

Conclusions

1) Methoxyflurane has shown an anxiolytic effect that is
superior to its local anesthetic potential in the dental treat-
ment of caries and diseases of pulp.



2) Analgezia cu metoxifluran nu a asigurat desinestata-
tor un nivel de analgezie suficient pentru asigurarea confor-
tului pacientului in timpul tratamentului stomatologic al
afectiunilor carioase si pulpare, deseori fiind necesara recur-
gerea la analgezia de alternativa.

3) S-a constatat o corelare usoara dintre gradul de anxieta-
te si intensitatea durerii pana la inceperea procedurilor cura-
tive stomatologice.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

in ultimii ani, pe 1ang3 importanta hiperglicemiei ca un me-
canism potential in dezvoltarea si progresarea complicatiilor
diabetice microvasculare, tot mai mult se acorda atentie stre-
sului oxidativ.

Ipoteza de cercetare

Evaluarea importantei stresului oxidativ in neuropatia au-
tonoma cardiaca la pacientii cu diabet zaharat tip 1.

Noutatea adusa literaturii stiintifice din domeniu

A fost apreciatd importanta stresului oxidativ, aparitia si
progresarea neuropatiei automone cardiace. De asemenea,
s-a evidentiat implicarea stresului oxidativ in complicatiile
cronice microvasculare ale diabetului zaharat tip 1.

Rezumat

Introducere. In acest studiu de cohorti, au fost incluse 2
loturi, la care s-au apreciat particularitatile clinice, paraclinice
ale neuropatiei autonome cardiace (NAC) si implicarea stresu-
lui oxidativ In patogenia acesteia.

Material si metode. Pentru realizarea scopului studiului
au fost selectati 60 de pacienti (39 de femei si 21 de barbati cu
varsta medie (xSD) de 28,7+9,1 ani si durata DZ de 11,8+9,3
ani, cu diagnosticul confirmat de diabet zaharat tip 1. In baza
rezultatelor testelor functiei vegetative cardiace, esantionul
de studiu a fost divizat In doua loturi: I lot, de control (NAC
absentad) si al II-lea lot, NAC prezenta. Studiul s-a desfasurat in
Clinica de endocrinologie a Spitalului Clinic Republican (mun.
Chisindu) in perioada anilor 2014-2015. Criterii de includere
in studiu: pacienti cu DZ tip 1 confirmat, cu durata >1 an; var-
sta >18 ani. Criterii de excludere din studiu: anemie severa; in-
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What is not known yet, about the topic

In recent years, besides the importance of hyperglycemia
as a potential mechanism in the development and progres-
sion of diabetic microvascular complications, there is much
more interest rising regarding oxidative stress.

Research hypothesis

Significant evaluation of oxidative stress in cardiac auto-
nomic neuropathy in patients with type 1 diabetes mellitus.

Article’s added novelty on this scientific topic

[t was appreciated the importance of oxidative stress in oc-
currence and progression of cardiac autonomic neuropathy.
It has been also revealed the involvement of oxidative stress
in chronic microvascular complications of type 1 diabetes.

Abstract

Introduction. In this descriptive study they were included
2 groups that were assessed clinically, laboratory features of
cardiac autonomic neuropathy (CAN) and involvement of oxi-
dative stress in its pathogenesis.

Materials and methods. To achieve the aim of the study
there were selected 60 patients (39 women and 21 men
with an average age (£SD) 28.7£9.1 years old and the aver-
age duration of diabetes mellitus (DM) 11.849.3 years, with
a diagnosis of type 1 diabetes mellitus (T1DM). Based on
cardiac autonomic function tests, the study group was divided
into two groups: the first group of control (CAN absent) and
second group (CAN present). The study was held in the Re-
publican Clinical Hospital, Chisinau, Republic of Moldova
(Department of Endocrinology) during the period of 2014-
2015. Inclusion criteria in the study: patients with T1DM



suficienta poliorganica (hepatic3, renala, cardiaca) severd; alte
patologii endocrine (feocromocitom, hipopituitarism, boala
Addison); patologie cardiaca congenitala; sarcina; lactatie;
dezacordul pacientilor. Pacientii inclusi in studiu au fost eva-
luati conform: metodelor clinice: anchetarea; antropometria;
TA, FCC si testelor de laborator: glicemia a jeun (GAJ), glicemia
postprandiala (GPP), HbAlc, colesterol, HDL, LDL, trigliceride,
microalbuminuria, 15-Isoprostan F,, (kit ELISA Oxford Biome-
dical Research).

Rezultate. Au fost determinate nivelele de 15-Isoprostan
F,, un marker al stresului oxidativ, la pacientii cu diabet za-
harat tip 1, cu si fara NAC. S-au constatat nivele sporite de
izoprostan in lotul cu NAC vs. fara NAC si o corelare pozitiva
cu severitatea afectdrii nervoase autonome. A fost apreciata
valoarea diagnostica a 15-Isoprostan F, prin prisma curbei
ROC.

Concluzii. (1) S-a apreciat un nivel crescut de 15-Isopros-
tan F, in lotul cu neuropatie autonoma cardiaca, comparativ
cu lotul de control. (2) S-a evidentiat cresterea nivelului de
15-Isoprostan F,, odata cu progresarea severitatii neuropatiei
autonome cardiace la pacientii cu diabet zaharat tip 1. (3) Va-
lori crescute de 15-Isoprostan F, au fost apreciate la pacientii
cu complicatii cronice microvasculare (retinopatie, nefropatie,
neuropatie) ale diabetului zaharat tip 1, 15-Isoprostan F,,.

Cuvinte cheie: stres oxidativ, neuropatia autonoma car-
diaca, diabet zaharat tip 1.

Introducere

In prezent, rolul stresului oxidativ in patologia DZ nu este
precizat, dar este cunoscut faptul ca DZ este insotit de stres
oxidativ [1]. Studiile precedente au demonstrat o corelatie
dintre stresul oxidativ si hiperglicemie [2]. De asemenea, este
cunoscut faptul ca stresul oxidativ contribuie la accelerarea
aterosclerozei, formarea cataractei, aparitia leziunilor renale,
retinopatiei si neuropatiei diabetice [2]. F2-izoprostanii, uti-
lizati in calitate de markeri ai stresului oxidativ (markeri ai
peroxidarii lipidice) la pacientii diabetici, constau dintr-o se-
rie de compusi tip prostaglandina F2, formati in timpul pero-
xidarii acidului arahidonic printr-un mecanism independent
de calea ciclooxigenazei [2]. Mai mult, a fost dovedit faptul, ca
produsii cdii isoprostanului exercita actiune biologica si pot fi
mediatori patofiziologici ai unor patologii. Studiile precedente
au aratat valori plasmatice crescute de 8-epi-PGF2a (15-Iso-
prostan F2t) 1a pacientii cu DZ tip 1 si tip 2 vs. persoane sana-
toase si valori crescute urinare de 8-epi-PGF, , statistic semni-
ficative, la pacientii cu cetoacidoza diabetica [2, 3]. Am optat
pentru F2-isoprostani deoarece sunt chimic stabili, formati in
vivo, pot fi apreciati atat in ser cat si in urina si nu sunt afectati
de nivelul lipidelor.

Material si metode
Pentru realizarea scopului studiului, au fost selectati 60 de
pacienti (39 de femei si 21 de barbati cu varsta medie (+SD)
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confirmed and duration >1 year; patient’s age >18 years
old. Exclusion criteria were: severe anemia; severe organ
failure (liver, kidney, heart); other endocrine pathologies
(pheochromocytoma, hypopituitarism, Addison’s disease);
congenital cardiac pathology; pregnancy, lactation; patient
disagreement. Patients included in the study were evaluated
according to: clinical methods: investigation; anthropometry;
BP, HR and laboratory tests: fasting plasma glucose (FPG), post
meal glucose (PG), HbAlc, cholesterol, HDL, LDL, triglyce-
rides, microalbuminuria, 15-isoprostane F, (Oxford Biomedi-
cal Research ELISA kit).

Results. During the study there was assessed increased lev-
el of 15-isoprostane F,, an oxidative stress marker, in patients
with T1DM, with and without CAN. It has been noticed in-
creased 15-isoprostane F, levels in CAN positive group vs. CAN
negative group, and possitiv correlation with the progression
of cardiac autonomic neuropathy severity. Diagnostic value of
15-isoprostane F,, was appreciated through the ROC curve.

Conclusions. (1) During the study there was assessed in-
creased level of 15-isoprostane F, in the group with cardiac
autonomic neuropathy compared to the control group. (2)
It has been noticed the increased 15-isoprostane F,, once the
progression of cardiac autonomic neuropathy severity in pa-
tients with type 1 diabetes. (3) Elevated 15-isoprostane F,
levels were observed in patients with chronic microvascular
complications (retinopathy, nephropathy, neuropathy) of type
1 diabetes mellitus, 15-isoprostane F,,.

Key words: oxidative stress, cardiac autonomic neuropa-
thy, type 1 diabetes mellitus.

Introduction

Currently, the role of oxidative stress in diabetic pathol-
ogy is not clear, but it is known that diabetes is accompanied
by oxidative stress [1]. Previous studies have shown a cor-
relation between hyperglycemia and oxidative stress [2]. It
is also known that oxidative stress contributes to the accel-
eration of atherosclerosis, cataracts, kidney lesions, diabetic
retinopathy and neuropathy [2]. F2-isoprostanes are used as
markers of oxidative stress (a marker of lipid peroxidation)
in diabetic patients, consist of a range of compounds of type
prostaglandin F2 formed during the peroxidation of arachi-
donic acid through independent mechanism from the cyclo-
oxygenase pathway [2]. Moreover, it was proven that products
of isoprostane pathway exerts biological activity and may be
pathophysiological mediators of certain pathologies. Previ-
ous studies have shown raising plasma levels of 8-epi-PGF,
(15-isoprostane F, ) in patients with type 1 and type 2 diabetes
versus healthy individuals and elevated urinary 8-epi-PGF,
statistically significant in patients with diabetic ketoacidosis
[2, 3]. We opted for F2-isoprostanes because they are chemi-
cally stable, formed in vivo, can be appreciated in both serum
and urine and are not affected by lipid levels.

Material and methods
In order to achieve the aim of the study, there were se-
lected 60 patients (39 women and 21 men with the average
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de 28,7+9,1 ani si durata medie a DZ de 11,8+9,3 ani), cu dia-
gnosticul confirmat de diabet zaharat tip 1. In baza rezultate-
lor testelor functiei vegetative cardiace, esantionul de studiu
a fost divizat in doua loturi: I lot, de control (NAC absenta) si
al II-lea lot, NAC prezenta. Studiul s-a desfasurat in Clinica de
endocrinologie a Spitalului Clinic Republican (mun. Chisinau)
in perioada anilor 2014-2015.

Criteriile de includere in studiu au fost: pacientii cu DZ tip
1 confirmat, cu durata >1 an; varsta >18 ani. Drept criterii de
excludere din studiu, au servit: anemia severd; insuficienta
poliorganica (hepatic3, renald, cardiaca) severa; alte patologii
endocrine (feocromocitom, hipopituitarism, boala Addison);
patologia cardiaca congenitald; sarcina; lactatia; dezacordul
pacientilor.

Pacientii inclusi in studiu au fost evaluati conform meto-
delor clinice - anchetarea; antropometria; TA, FCC si testelor
de laborator - glicemia a jeun (GAJ), glicemia postprandiala
(GPP), HbA1c, colesterol, HDL, LDL, trigliceride, microalbu-
minuria, 15-Isoprostan F, (kit ELISA Oxford Biomedical Re-
search).

Diagnosticul neuropatiei autonome cardiace a fost sta-
bilit in baza rezultatelor testarii functiei vegetative cardiace,
bateria lui Ewing [4]: (1) Variatia frecventei cardiace la ma-
nevra Valsalva; (2) Variatia frecventei cardiace la hiperpnee;
(3) Raspunsul frecventei cardiace la trecerea in ortostatism;
(4) Raspunsul tensiunii arteriale la ortostatism; (5) Raspunsul
tensiunii arteriale la contractia izometrica a mainii.

Scorul total de severitate al neuropatiei autonome cardiace
(Scor Ewing) reprezinta suma scorurilor individuale, obtinu-
te la testele reflexe cardiovasculare (Ewing, 1994) [4]. Pentru
testele Ewing, a fost utilizat urmatorul scor: anormal (2 punc-
te), limita [borderline] (1 punct), normal (0 puncte). Dupa sco-
rul total de severitate al neuropatiei autonome cardiace, paci-
entii au fost divizati in 3 grupuri, corespunzator: I grup (2-3
puncte) - corespunde neuropatiei autonome cardiace usoare;
I grup (4-6) puncte - corespunde neuropatiei autonome car-
diace moderate; III grup (7-10 puncte), - corespunde neuro-
patiei autonome cardiace severe.

Prezenta retinopatiei diabetice (RD) a fost apreciata cu
ajutorul oftalmoscopiei. Diagnosticul nefropatiei diabetice
(ND) a fost stabilit in baza valorii TA, ratei filtratiei glomerula-
re si microalbuminuriei. Scorul Toronto a permis diagnostica-
rea neuropatiei diabetice periferice (NDP).

Datele sunt prezentate sub forma de valori absolute si re-
lative (%) sau medie si deviere standard. Seriile de date de tip
continuu au fost analizate cu ajutorul testului t-Student. Sensi-
bilitatea si specificitatea valorii diagnostice a 15-Isoprostan F,,
a fost exprimata prin intermediul curbei ROC. Un p<0,05 a fost
considerat statistic semnificativ.

Rezultate

in I lot (de control), varsta medie a constituit 24,0+1,4
ani, iar durata DZ - 3,7+1,7 ani. In al lI-lea lot (NAC prezenta),
varsta medie a fost 31,7+2,4 ani (p<0,001) si durata DZ - de
15,2+2,2 ani (p<0,001).
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age (+SD) 28.7+9.1 years and the average duration of DM
11.8+9.3 years) with a diagnosis of T1DM. Based on cardiac
autonomic function tests the study group was divided into two
groups: the first group of control (CAN absent) and second
group (CAN present). The study was conducted in the De-
partment of Endocrinology of the Republican Clinical Hos-
pital (Chisinau), during the period of 2014-2015.

Inclusion criteria in the study: patients with T1DM con-
firmed and duration >1 year; patient’s age >18 years. Ex-
clusion criteria were: severe anemia; severe organ failure
(liver, kidney, heart); other endocrine pathologies (pheo-
chromocytoma, hypopituitarism, Addison’s disease); con-
genital cardiac pathology; pregnancy, lactation; patient dis-
agreement.

Patients included in the study were evaluated according
to: clinical methods: investigation; anthropometry; BP, HR and
laboratory tests: fasting plasma glucose (FPG), post meal glu-
cose (PG), HbAlc, cholesterol, HDL, LDL, triglycerides, micro-
albuminuria, 15-isoprostane F, (Oxford Biomedical Research
ELISA kit).

Cardiac autonomic neuropathy diagnosis was estab-
lished based on results of cardiovascular autonomic func-
tion test, Ewing’s battery [4]: (1) HR variation on Valsalva
maneuver; (2) Heart rate response to hyperventilation; (3)
Heart rate response to standing up; 4) Blood pressure re-
sponse to standing up; 5) BP response to a sustained hand-
grip.

Total score of severity of cardiac autonomic neuropathy
(Ewing Score) is the sum of the individual scores obtained
on cardiovascular reflex tests (Ewing, 1994) [4]. For Ewing
tests the following scores were used: abnormal (2 points),
borderline (1 point) and normal (0 points). After the total
score of severity of cardiac autonomic neuropathy, patients
were divided into 3 groups accordingly: I group, 2-3 points -
corresponds to mild cardiac autonomic neuropathy; group II,
4-6 points - corresponds to moderate cardiac autonomic neu-
ropathy; group III, 7-10 points - corresponds to severe cardiac
autonomic neuropathy.

The presence of diabetic retinopathy (DR) was estimated
using ophthalmoscope. The diagnosis of diabetic nephropathy
(DN) was established under the BP value, glomerular filtration
rate and microalbuminuria. Toronto score allowed diagnosis
of diabetic peripheral neuropathy (DPN).

Data is presented in absolute and relative values (%) or
mean and standard deviations. Continuous series data were
analyzed by t-Student test. Sensibility and specificity of the
diagnostic value of 15-isoprostane F, was shown by means
of ROC curve. A p<0.05 was considered statistically signifi-
cant.

Results

In the first group (control group) mean age was 24.0+1.4
years and the duration of DM 3.7+1.7 years. In second group
(CAN present) mean age was 31.7+2.4 years (p<0.001) and
duration of diabetes - 15.2+2.2 years (p<0.001).



Tabelul 1. Parametrii de comparatie, in functie de loturi.

Lot I (NAC[-]) Lot II (NAC [+])

Parametrul (n=30) (n=30)

TAs, mmHg 115+2,6 125,5£3,6 <0,001
Tad, mmHg 73,7+2,4 78,5+1,7 <0,05
FCC, bpm 81,5+6,3 92,4+3,4 <0,001
HbA1lc, % 9,840,8 10,7+0,5 <0,0001
GAJ, mmol/1 9,6+1,1 11,1+1,2 <0,05
GPP, mmol/1 8,8+1,1 12,2+1,5 <0,001
Colesterol, mmol/l 4,7+0,4 5,4+0,5 <0,001
HDL-c, mmol/1 1,4+0,1 1,4+0,1 >0,05
LDL-c, mmol/] 3,220,4 3,4+0,2 >0,05
Trigliceride, mmol/] 1,2+0,3 1,4+0,2 >0,05
Microalbuminurie, 19,5+14,5 254,3+68,5 <0,0001

mg/24 ore

Astfel, in lotul de control, s-au apreciat valori medii ale
TAs de 115,0+2,6 mmHg si ale TAd de 73,7+2,4 mmHg vs.
125,5+3,6 mmHg si 78,5+1,7 mmHg, respectiv, In lotul cu NAC,
avand semnificatie statistica atat pentru TAs (p<0,001), cat si
pentru TAd (p<0,05).

S-au apreciat diferite valori ale HbAlc in ambele loturi
(p<0,0001). Atat in lotul cu NAC (10,7+0,5%), cat si fara
(9,8+0,8%); valorile medii ale HbAlc au fost mult crescute
peste cele normale, fiind caracteristice unui DZ tip 1 decom-
pensat. Referitor la mediile GAJ si GPP, s-au evidentiat nivele
mai mari in lotul cu NAC. Astfel, in lotul de control, GAJ a con-
stituit 9,6+1,1 mmol/], iar GPP - 8,8+1,1 mmol/l vs. 11,1£1,2
mmol/] (p<0,05) si 12,2+1,5 (p<0,001) mmol/], respectiv, in
lotul II.

La persoanele fara NAC, nivelul plasmatic al colesterolu-
lui s-a dovedit a fi mai redus (4,7+0,4 mmol/l), comparativ cu
cel al pacientilor cu NAC (5,4+0,5 mmol/I) (p<0,001). Nu s-au
obtinut diferente statistice Intre nivelul HDL-c, LDL-c si cel al
trigliceridelor Intre cele doua loturi.

S-a determinat un nivel crescut al microalbuminuriei in
lotul II - 254,3+68,5 mg/24 ore vs. 19,5+14,5 mg/24 ore din
lotul de control, diferenta statistic semnificativa (p<0,0001).

Ulterior, au fost analizate valorile plasmatice de 15-Isopros-
tan F,. Nivelul valorilor medii de 15-Isoprostan F, au fost cres-
cute, cu semnificatie statistica (p<0,001),in lotul II - 1,2+2,1
ng/ml versus lotul I - 0,4+0,9 ng/ml. 15-Isoprostan F, a atins
valori maximale de 8,02 ng/ml si minimale, de 0,005 mg/ml,
in lotul de cercetare vs. 2,4 ng/ml si 0,0005 ng/ml, in lotul de
control. In functie de severitatea NAC, valorile medii de 15-Iso-
prostan F, s-au repartizat in felul urmator: in NAC usoard -
0,07+0,05 ng/ml, in NAC moderata - 0,5+0,3 ng/ml si in NAC
severd - 2,3+1,2 ng/ml.

Reiesind din datele Figurii 1, valoarea ariei de sub curba
ROC (AUC) a constituit 0,706 (95% CI 0,504 - 0,861, p<0,05),
iar pragul de diagnostic >0,005, pentru care sensibilitatea a
fost de 55,6% si specificitatea - de 80%, cu valoare predictiva
pozitiva de 2,8 si o valoare predicitva negativa de 0,6.

Cu toate ca valorile medii ale 15-Isoprostan F, diferd in cele
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Table 1. Comparison parameters according to groups.

Parameter Group I (CAN [-]) Group II (CAN [+]) b

(n=30) (n=30)

SysBP, mmHg 115+2.6 125.5£3.6 <0.001
DiaBP, mmHg 73.7+2.4 78.5+1.7 <0.05
HR, bpm 81.5%6.3 92.4+3.4 <0.001
HbAlc, % 9.8+0.8 10.7+0.5 <0.0001
FPG, mmol/I 9.6%1.1 11.1+1.2 <0.05
PG, mmol/l 8.8+1.1 12.2+1.5 <0.001
Cholesterol, mmol/l 4,7+0.4 5.4+0.5 <0.001
HDL-c, mmol/1 1.4+0.1 1.4+0.1 >0.05
LDL-c, mmol/1 3.2+0.4 3.4+0.2 >0.05
Triglycerides, mmol/] 1.2+0.3 1.4+0.2 >0.05
Microalbuminuria, 19.5+14.5 254.3+68.5 <0.0001

mg/24 h

Thus, in the control group, average values of systolic
BP were 115+2.6 mmHg and diastolic BP 73.7+2.4 mmHg
vs. 125.5+3.6 mmHg and 78.5+1.7 mmHg, respectively in
CAN group, with statistical significance for both systolic BP
(p<0.001) as well as diastolic BP (p<0.05).

There were appreciated different values of HbAlc in both
groups (p<0.0001). Both in the CAN group (10.7+0.5%) and
CAN absent group (9.8+0.8%) the average HbAlc were more
elevated than normal, being characteristic for decompensated
T1DM. Regarding FPG and PG higher levels were found in the
group with CAN. Thus, in the control group FPG was 9.6+1.1
mmol/l and PG 8.8+1.1 mmol/l vs. 11.1+1.2 mmol/I (p<0.05)
and 12.2+1.5 (p<0.001) mmol/l respectively in the second
group.

In patients without CAN, plasma level of cholesterol has
been shown to be reduced (4.7+0.4 mmol/l) compared to
patients with CAN (5.4+0.5 mmol/I) (p<0.001). No statistical
differences were obtained between the HDL, LDL and triglyc-
erides levels between the two groups.

High levels of microalbuminuria were found in the second
group - 254.3+68.5 mg/24h vs. 19.5+14.5 mg/24h in the con-
trol group, statistically significant difference (p<0.0001).

Subsequently, plasma levels of 15-isoprostane F, were ana-
lyzed. The mean values of 15-isoprostane F, were increased,
with statistical significance (p<0.001), in group Il - 1.2+2.1
ng/ml vs. group I - 0.4£0.9 ng/ml. Maximum levels of 15-iso-
prostane F, of 8.02 ng/ml and minimum levels of 0.005 mg/ml
were reached in the research group vs. 2.4 ng/ml and 0.0005
ng/ml in the control group. Depending on the CAN severity, av-
erage values of 15-isoprostane F,, were distributed as follows:
0.07£0.05 ng/ml in mild CAN, in moderate CAN - 0.5+0.3 ng/
ml and severe CAN - 2.3+1.2 ng/ml.

Based on the data of the Figure 1, the area under the ROC
curve (AUC) was 0.706 (95% CI 0.504 to 0.861, p<0.05) and
the diagnostic threshold >0.005 for which the sensitivity was
55.6% and specificity of 80%, positive predictive value of 2.8
and negative predictive value of 0.6.

Although, average values of 15-isoprostane F,, were diffe-
rent in the two studied groups, after a thorough analysis it was
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doua loturi studiate, s-a constatat ca nivele crescute s-au in-
registrat la pacientii cu RD si ND, insa nu si NAC. Astfel, luand
in consideratie importanta stresului oxidativ in accelerarea
aparitiei complicatiilor microvasculare ale DZ, a fost apreciat
nivelul de 15-Isoprostan F, in RD, ND si NDP (Figura 2).

Din Figura 2 prezentata, poate fi observat un nivel mai
mare al 15-Isoprostan F, in cazul persoanelor cu DZ tip 1 si
RD, ND si NDP. Astfel, media 15-Isoprostan F, in DZ tip 1 si
RD a constituit 1,2+0,5 ng/ml (i.v. - 0,005-8,015 ng/ml) vs.
0,01+0,008 ng/ml (i.v. - 0,0005-0,05 ng/ml) in DZ tip 1 fara
RD (p<0,001). In ceea ce priveste ND, mediile s-au repartizat
astfel: 0,97+0,32 ng/ml (i.v. - 0,005-4,03 ng/ml) in absenta
ND vs. 1,01+1,0 ng/ml (i.v. - 0,0005-8,017 ng/ml), in prezen-
ta ND, fara semnificatie statistica (p>0,05). Un nivel mai mare
de 15-Isoprostan F),, s-a apreciat si in prezenta NDP: 1,18+0,4
ng/ml (iv. - 0,005-8,017 ng/ml) vs. 0,01+0,01 ng/ml (i.v. -
0,0005-0,05 ng/ml) in absenta NDP, cu semnificatie statistica
(p<0,001).

In DZ tip 1 cu complicatii microvasculare, nivelul de 15-Iso-
prostan F, este mai mare, probabil, datorita efectului vazo-
constrictor, ceea ce incd o data dovedeste importanta stresului
oxidativ 1n aparitia si progresarea complicatiilor diabetice.
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found that there were elevated in patients with DR and DN but
without CAN. Thus, taking into consideration the importance
of oxidative stress in accelerating the occurrence of microvas-
cular complications of diabetes, 15-isoprostane F, level was
assessed in DR, DN and DPN (Figure 2).

Figure 2 shows higher levels of 15-isoprostane F, in peo-
ple with T1DM and DR, DN and DPN. Thus, the mean value
of 15-isoprostane F, in T1IDM and DR was 1.2+0.5 ng/ml (i.v.
0.005 to 8.015 ng/ml) vs. 0.01£0.008 ng/ml (i.v. from 0.0005
to 0.05 ng/ml) in T1DM without DR (p<0.001). Regarding DN
averages were distributed as follows: 0.97+0.32 ng/ml (i.v.
0.005 to 4.03 ng/ml) in the absence of DN vs. 1.01+1.0 ng/
ml (i.v. 0.0005 to 8.017 ng/ml) in the presence of DN without
statistical significance (p>0.05). A higher level of 15-isopros-
tane F, were appreciated in the presence of DPN 1.18+0.4 ng/
ml (i.v. 0.005 to 8.017 ng/ml) vs. 0.01£0.01 ng/ml (i.v. 0.0005
to 0.05 ng/ml) in the absence of DPN, statistically significant
(p<0.001).

In type 1 diabetes with microvascular complications
15-isoprostane F,, reaches higher levels, probably due to its
vasoconstrictive effect, which once again, shows the impor-
tance of oxidative stress in the development and progression
of diabetic complications.
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Fig. 2 Nivelul de 15-Isoprostan F, in complicatiile microvasculare ale DZ tip 1.

Fig. 2 Levels of 15-isoprostane F,, in microvascular complications of type 1 DM.



Discutii

Neuropatia autonoma cardiaca (NAC) este o complicatie
a DZ, care are un impact major asupra patologiei cardiovas-
culare, morbiditatii si mortalitatii pacientilor cu DZ [5, 6].
Patogenia exactd a NAC ramane neclarad datorita complexita-
tii si marii variabilitati a mecanismelor patogenice implicate.
Majoritatea mecanismelor patogenice propuse se bazeaza pe
modelul somatic si nu pe cel al neuropatiei autonome [7]. NAC
este rezultatul unei interactiuni complexe dintre gradul con-
trolului glicemic, durata diabetului, afectarea neuronala, pre-
siunea sistolica si diastolica [8, 9]. Studiul dat a analizat durata
DZ, gradul de compensare glicemica, starea metabolismului li-
pidic, valorile TAs si TAd, dar si implicarea stresului oxidativ in
NAC la pacientii cu DZ tip 1. La baza complicatiilor microvas-
culare ale DZ, std hiperglicemia, care duce la alterarea functiei
vasculare si, In rezultat - la un dezechilibru dintre biodisponi-
bilitatea oxidului nitric si acumularea radicalilor liberi, ceea
ce duce la disfunctie endoteliala [10]. Principalii factori de risc
pentru patologia cardiaca sunt: hipercolesterolemia, diabetul
zaharat, fumatul, obezitatea [11]. S-a constatat ca la persoa-
nele cu factorii de risc enumerati, nivelul isoprostanului este
crescut [11, 12]. Milne G. si colab. [12] au analizat nivelurile
plasmatice de 8-epi-PGF2a (15-Isoprostan F2t) la pacientii cu
DZ tip 2 si le-au comparat cu persoanele sanatoase. Astfel, la
cei cu DZ, s-a apreciat un nivel mai mare (0,49-2,16 nM) decat
in grupul de control (0,02-0,63 nM). Davi si colab., au apreciat
nivelul urinar al 8-epi-PGF2«a la pacientii cu DZ tip 1 [13]. La
acesti pacienti, nivelurile urinare ale 8-izo-PGF2«a au fost, de
asemenea, mai mari (n=23, 400+146 pg/mg creatinind), com-
parativ cu cele ale lotului de control (197+69 pg/mg creatini-
nd, p=00001). Keaney si colab., au descoperit o corelatie pu-
ternica, pozitiva, dintre DZ si nivelul urinar 8-epi-PGF2a [14].
Davi si colab., sugereaza ca in DZ tip 1 la copii si adolescenti, se
atesta un nivel crescut al isoprostanului la debutul bolii, care
scade pe masura ce diabetul progreseaza [15]. Datele studiu-
lui actual corespund cu cele din literatura. Nivelul majorat de
15-Isoprostan F, in lotul de control este, probabil, cauzat de
gradul slab de compensare glicemica (media valorii HbAlc a
fost crescuta in ambele loturi). Studiile anterioare efectuate
si care au vizat 15-Isoprostan F,,au apreciat importanta stre-
sului oxidativ in DZ [11, 12, 13]. Studiul prezentat a evaluat
implicarea stresului oxidativ in complicatiile diabetice croni-
ce microvasculare. Pentru identificarea cailor patogenice ale
NAC, sunt necesare studii suplimentare.

Concluzii

1) Un nivel mai mare de 15-Isoprostan F, a fost determinat
in lotul cu neuropatie autonoma cardiacd, comparativ
cu lotul de control.

2) La pacientii cu diabet zaharat tip 1, s-a evidentiat creste-
rea nivelului de 15-Isoprostan F, odatd cu progresarea
severitatii neuropatiei autonome cardiace.

3) Valori crescute de 15-Isoprostan F, au fost detectate la
pacienti cu complicatii cronice microvasculare (reti-
nopatie, nefropatie, neuropatie) ale diabetului zaharat
tip 1.

Stresul oxidativ in diabetul zaharat

Discussion

Cardiac autonomic neuropathy (CAN) is a complication of
diabetes, which has a major impact on the cardiovascular pa-
thology, morbidity and mortality in patients with DM [5, 6].
The exact pathogenesis of CAN remains unclear due to the
complexity and high variability of the involved pathogenic
mechanism. Most pathogenic mechanisms proposed are based
on the somatic and not on the autonomic neuropathy [7]. CAN
is the result of complex interactions between the degree of
glycemic control, diabetes duration, neuronal damage, sys-
tolic and diastolic blood pressure [8, 9]. This study analyzed
the duration of diabetes, glycemic level of compensation, lipid
metabolism status, systolic and diastolic BP values and the in-
volvement of oxidative stress in patients with CAN and type 1
diabetes. On the basis of microvascular diabetes complications
is hyperglycemia, which leads to impaired vascular function
and resulting imbalance between nitric oxide bioavailability
and accumulation of free radicals, leading to endothelial dys-
function [10]. The main risk factors for cardiac pathology are:
high cholesterol, diabetes, smoking, obesity [11]. It has been
found that in individuals with this risk factors, the isoprostane
level is increased [11, 12]. Milne G. et al. [12] analyzed plasma
levels of 8-epi-PGF2a (15-isoprostane F,,) in patients with type
2 diabetes and compared them to healthy individuals. Thus,
patients with diabetes had higher level (0.49-2.16 nM) than in
the control group (0.02-0.63 nM). Davi et al. assessed the level
of urinary 8-epi-PGF2a in patients with type 1 diabetes [13].
Regarding these patients, urinary levels of 8-iso-PGF2a excre-
tion were also higher (n=23, 400+146 pg/mg creatinine) com-
pared to those of control group (197+69 pg/mg creatinine,
p=0.0001). Keaney et al. found a strong positive correlation of
DM and 8-epi-PGF2a urinary level [14]. Davi et al. suggest that
in children and adolescents with type 1 DM, increased levels
of isoprostane are found on the onset of disease and these
levels decreases as the diabetes progresses [15]. The survey
data correspond to the literature. Increased levels of 15-iso-
prostane F, in control group is probably caused by poor gly-
cemic compensation (mean HbA1lc level is increased in both
groups). Previous studies performed on 15-isoprostane F, ap-
preciated the importance of oxidative stress in diabetes [11,
12, 13]. The present study evaluated the involvement of oxida-
tive stress in chronic diabetic microvascular complications. In
order to identify pathogenic pathways of CAN, further studies
are needed.

Conclusions

1) During the study, there was assessed increased levels of
15-isoprostane F, in the group with cardiac autonomic
neuropathy compared to the control group.

2) It has been noticed increasing 15-isoprostane F, with
the progression of cardiac autonomic neuropathy se-
verity in patients with type 1 diabetes.

3) Elevated 15-isoprostane F, levels were observed in pa-
tients with chronic microvascular complications (reti-
nopathy, nephropathy, neuropathy) of type 1 diabetes.



Oxidative stress in diabetes mellitus

Declaratia de conflict de interese
Nimic de declarat.

Referinte / references

. Pop-Busui R, Stevens M., Raffel D. et al. Effects of triple antioxi-
dant therapy on measures of cardiovascular autonomic neuropa-
thy and on myocardial blood flow in type 1 diabetes: a random-
ized controlled trial. Diabetologia, 2013; 56: 1835-1844.

. Virgolici B, Radoi V. Implicatiile inflamatiei si stresului oxidativ in
diabetul zaharat. Medicina modernd, 2010, 17: 38-42.

. Czerska M. Mikotajewska K, Zielinski M. et al. Today’s oxidative
stress markers. Medycyna Pracy, 2015; 66 (3): 393-405.

. Casaccia M., Pimazoni-Netto A., Pires A. et al. Diabetes and car-
diovascular disease: from evidence to clinical practice - position
statement 2014 of Brazilian Diabetes Society. Diabetol. Metab.
Syndr., 2014; 6: 58.

. Secrest A., Costacou T, Gutelius B. et al. Associations between
socioeconomic status and major complications in type 1 diabe-
tes: the Pittsburgh Epidemiology of Diabetes Complication (EDC)
Study. Annals of Epidemiology, 2011; 21: 374-381.

. Riguetto C., Takano C., Ribeiro M. et al. Clinical predictors of car-
diac autonomic neuropathy in patients with type 1 diabetes. Dia-
betology & Metabolic Syndrome, 2015; 7: 6.

. Pop-Busui R. Cardiac autonomic neuropathy in diabetes: a clinical
perspective. Diabetes Care, 2010; 33: 434-441.

. Witte D., Tesfaye S., Chaturvedi N. et al. EURODIAB Prospective
Complications Study Group. Risk factors for cardiac autonomic
neuropathy in type 1 diabetes mellitus. Diabetologia, 2005; 48:
164-171.

10.

11.

12.

13.

14.

15.

MJHS 10(4)/2016

Declaration of conflicting interests
Nothing to declare.

. Peter S., Demetrius E., Raelene E. et al. Cardiac autonomic neu-

ropathy (expiration and inspiration ratio) in type 1 diabetes. In-
cidence and predictors. Diabetes Metab. Res. Rev., 2011; 27: 639-
653.

Paneni F, Beckman ]., Creager M. et al. Diabetes and vascular dis-
ease: pathophysiology, clinical consequences, and medical thera-
py: part l. European heart journal, 2013; 34: 1-12.

Czerska M., Zielinski M., Gromadziniska ]. Isoprostanes - a novel
major group of oxidative stress markers. Int. J. Occup. Med. Envi-
ron. Health, 2016; 29 (2): 179-190.

Milne G., Musiek E., Morrow ]. F2 -isoprostanes as markers of oxi-
dative stress in vivo: an overview. Biomarkers, 2005; 10: S10-23
Davi G., Ciabattoni G., Consoli A. et al. In vivo formation of 8-iso-
prostaglandin F2a and platelet activation in diabetes mellitus:
effect of improved metabolic control and vitamin E supplementa-
tion. Circulation, 1999; 99: 224-229.

Keaney J., Larson Jr, Vasan R. et al. Obesity and systemic oxidative
stress: clinical correlates of oxidative stress in the Framingham
Study. Arterioscler. Thromb. Vasc. Biol.,, 2003; 23: 434-439.

Davi G., Chiarelli F, Santilli F. et al. Enhanced lipid peroxidation
and platelet activation in the early phase of type 1 diabetes melli-
tus: role of interleukin-6 and disease duration. Circulation, 2003;
107:3199-203.



ESEU

Bioetica sociala versus valori
crestine: perspective de
interconexiune

Ion Banari”

!Catedra de filosofie si bioeticd, Universitatea de Stat de Medicind si Farmacie
,Nicolae Testemitanu’, Chisindu, Republica Moldova.

Autor corespondent:

Ion Banari, doctorand, lector univ.

Catedra de filosofie si bioeticd

Universitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu”

bd. Stefan cel Mare si Sfant, 194, Chisindu, Republica Moldova, MD-2004
e-mail: ion.banari@usmf.md

Ce nu este cunoscut, deocamdata, la subiectul abordat

Mecanismele de analiza a nivelului de bioetizare a
comunitatilor crestine si gradul de adaptare a bioeticii la
convingerile crestine.

Ipoteza de cercetare

Studierea particularitatilor actului religios crestin pentru
a stabili componentele sale, care pot fi implicate in dezbate-
rile bioeticii sociale si cu aplicabilitate in practica medicala.

Noutatea adusa literaturii stiintifice din domeniu

S-au identificat aspectele doctrinar, moral si normativ ce
interpreteaza actul religios crestin si formele lor de partici-
pare in procesul de bioetizare a comunitatilor crestine si gra-
dul de adaptare a bioeticii la constituentul crestin.

Rezumat

Introducere. Una din premisele aparitiei bioeticii repre-
zintd prodigioasa dezvoltare a tehnologiilor biomedicale, care
avea si are ca obiectiv central crearea de noi posibilitati de
mentinere a biosului uman. Treptat aceasta tendintd a cuprins
intreaga existenta a omului ce a provocat gradual o diversitate
de pozitii si orientari morale. Din aceste considerente, s-a re-
alizat un nou mod de abordare a atitudinilor bioetice, dintr-o
noua perspectiva in contextul bioeticii sociale, unde pluralis-
mul moral sa fie segmentat dupa anumite criterii metodolo-
gice.

Material si metode. Cercetarea pluralismului moral con-
temporan implica doua faze investigationale: (1) modalitatea
redirectionarii bioeticii, incepand cu multitudinea de teo-
rii influente in practica sociala si culminand cu metodologia
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What is not known yet, about the topic

The mechanisms for analyzing the bioethization level of
the Christian communities and the adaptability of bioethics
at Christian beliefs.

Research hypothesis

Studying the particularities of the religious Christian act
to determine its components that may be involved in social
bioethical debates and with application in medical practice.

Article’s added novelty on the scientific topic

Doctrinal, moral and normative issues, that interpret the
religious Christian act and their forms of participation in
the bioethization process of Christian communities and the
adaptability degree of bioethics to the Christian constituent,
were identified.

Abstract

Introduction. One of the appearance premises of bioethics
is the prodigious development of biomedical technologies,
which also had and has as a central aim the creation of new op-
portunities for maintaining human bios. Gradually this trend
has gripped the whole man’s existence which progressively
provoked a variety of positions and moral guidance. On these
grounds, it has been developed a new approach to bioethical
attitudes, from a new perspective in the context of social bio-
ethics, where moral pluralism has to be segmented by specific
methodological criteria.

Material and methods. The research of contemporary
moral pluralism involves two investigational phases: (1) how
to redirect bioethics, starting with the multitude of influential
theories in social practice and culminating with their research
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cercetdrii lor; (2) implicatiile domeniilor ce se intercaleaza
cu bioetica, ce presupune sistematizarea teoretico-practica a
cunostintelor care necesita adaptate sau bioetizate in randul
maselor (in cazul nostru domeniul ce intercaleaza cu bioeti-
ca este teologia crestind). Aceste niveluri de abordare permite
studiului a interpreta problema prin cAmpul conceptual si me-
todologic al bioeticii sociale.

Rezultate. Relatiile de temelie in actul religios crestin (om-
divinitate si invers, om-societate; om-natura) de obicei sunt
interpretate doctrinar, moral si normativ. Aparitia unor noi
cerinte morale in societate (atitudinea fata de avort, insemina-
rea artificiala, eutanasie, homosexualitate etc.), care potential
pot determina si chiar provoaca in unele regiuni tensiuni soci-
ale, contribuind la respingerea lor. Inainte de a implementa o
atitudine novatorie in sfera sociala se cere a observa punctele
traditionale crestine care manifesta rezistentd, apoi de ce na-
turd sunt ele. Reiesind din natura lor (valorile crestine) putem
stabili granitele dintre gradul de bioetizare a societatii si nive-
lul adaptarii bioeticii la ea.

Concluzii. Bioetica sociald prin instrumentariile sale me-
todologice reprezintd o punte practica in clarificarea pluralis-
mului moral si reactualizarea componentelor sociale ce opun
rezistenta noilor cerinte etice. Respectivele repere teoretice
vin sa faciliteze actul medical contemporan.

Cuvinte cheie: bioetica sociald, practica medicald, teolo-
gie, valoare crestina.

Introducere

Este incontestabil faptul cd unele din premisele aparitiei
bioeticii reprezinta prodigioasa dezvoltare a tehnologiilor bi-
omedicale, care avea si are ca obiectiv central crearea de noi
posibilitati de mentinere a biosului uman. Treptat aceasta ten-
dinta cuprinde intreaga existentda a omului, initial cuprindea
posibilitatile si dilemele legate de inceputul vietii, a mijloace-
lor de prelungire, mentinere a ei, culminand cu dificultatile
survenite in ultima perioada a vietii umane. Acest cAmp prac-
tic al bioeticii a fost si este unul destul de polemizat, unde s-a
ajuns progresiv la o cantitate enorma de informatie cu multi-
ple pozitii si orientari, iar omul contemporan nu mai stie care
ar fi solutia. Daca nu demult problema fundamentala a bioeti-
cii Incerca sa raspunda la intrebarea, cum pot fi reglementa-
te subiectele ei sau ce context moral poate fi utilizat? Astazi
accentual cade de fapt pe interogatia, care din reglementarile
existente clarifica dilemele? Ce criteriu metodologic poate fi
utilizat la redimensionarea implicatiilor spiritual-morale in
spatiul biomedical? Cu sigurantd, aici se cere un nou mod de
abordare, o restructurare a intereselor si atitudinilor bioetice,
dintr-o noua perspectiva, unde pluralismul moral sa fie seg-
mentat dupa anumite criterii metodologice.

Material si metode
Cercetarea abordeaza raportul dintre etica viului si valo-
rile crestine prin continutul conceptual si metodologic al bio-
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methodology; (2) the implications of areas that are interjec-
ted with bioethics, which involves systematizing theoretical
and practical knowledge which need to be adapted among the
masses (in our case the domain which interjects with bioe-
thics is the Christian theology). These levels of approach al-
lows the study to interpret the issue through the conceptual
and methodological field of social bioethics.

Results. The relationships foundation in Christian religi-
ous act (human-divinity and vice versa, man-society, man-na-
ture) are usually interpreted doctrinal, moral and normative.
The emergence of new moral requirements in society (attitu-
de towards abortion, artificial insemination, euthanasia, ho-
mosexuality etc.), which potentially can cause, and are even
causing, social tensions in some regions, contributing to their
rejection. Before implementing an innovating attitude in the
social sphere it is required to observe the traditional Christian
points of view which exhibit resistance, then to observe what
kind are they. Given the nature (the Christian values) we can
determine the boundaries between the society’s degree of bi-
oethization and the adaptation level of bioethics to the society.

Conclusions. Social bioethics, through its methodological
instrumentation, is a practical bridge in clarifying moral plu-
ralism and updating social components that resist new ethical
requirements. These theoretical guidelines come to facilitate
the medical contemporary act.

Key words: social bioethics, medical practice, theology,
Christian value.

Introduction

It is undeniable that some of the preconditions for the
emergence of bioethics is the prodigious development of bio-
medical technologies, which had and has as a central aim crea-
ting new opportunities for maintaining human bios. Gradually
this trend encompasses the entire human existence, initially it
included possibilities and dilemmas related to the beginning
of life, to the means of extending, maintaining it, culminating
with the difficulties that occurred in the last period of human
life. This practical field of bioethics was and is quite debated, it
has progressively reached an enormous amount of information
with multiple positions and orientations, and the contempo-
rary man does not know which would be the solution. If not
so long ago the fundamental issue of bioethics tried to answer
the question, how can the topics covered or what moral con-
text can be used? Today the emphasis is in fact on the question,
which of the existing regulations clarifies the dilemmas? What
methodological criteria can be used to resize the spiritual - mo-
ral implications in biomedical space? Certainly here is required
a new approach, a restructuring of the interests and attitudes
of bioethics from a new perspective, where moral pluralism is
segmented according to certain methodological criteria.

Material and methods
The research addresses the relation between the ethics of
life and Christian values by conceptual and methodological
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eticii sociale. Fondatorul acestei noi directii metodologice de
abordare a problemelor eticii viului este bioeticianul autohton
Teodor N. Tirdea. Astfel, elemente - cheie al respectivului fe-
nomen, in studiile sale, reprezinta societatea si bioetica. Aceste
notiuni sunt redate ca fiind ,,sisteme deschise, aliniare, deze-
chilibrate si autoorganizate si cu o structura complicatd, per-
manent interactioneaza intre ele si se interinfluenteaza: din-
tr-o parte, societatea bioetizandu-se, permanent, tot mai mult
si mai mult se socializeaza, pe de alta parte, etica cu prefixul
,bio” venind 1n relatie cu sociumul si contactand cu membrii
acestuia, sub presiunea traditiilor si obiceiurilor sociocultura-
le, dogmelor religioase si particularitatilor nationale tot mai
frecvent se adapteaza la fragmentele sociosferei, adica se aco-
modeaza la valorile stabilite in comunitatea concreta la nor-
mele etice si chiar la cele juridice ale unui sau altui stat, ale
unei sau altei regiuni ale lumii” [1, p. 96]. Cu alte cuvinte, so-
ciobioetica este un fenomen care studiaza procesele bioetiza-
rii societatii si acomodarii eticii biologice la sociumul concret
intr-o interactiune si interconexiune strans legata a acestora.
Astfel, bioetica sociala are ca scop aprecierea gradului de bio-
etizare a sociumului si a nivelului de adaptare a eticii biologice
la spatiul uman. Fara o evaluare corecta a acestor doua pro-
cese e foarte dificil, poate chiar imposibil, a estima activitatea
sociumului in instruirea morald a populatiei vizavi de mediul
ambiant, de toata vietatea, de o elaborare adecvata a strategiei
de supravietuire a omenirii [2, p. 7].

Rezultate si discutii

Aceastd noud orientare implica premise de cercetare cu
referire, pe de o parte la modalitatea redirectionarii bioeti-
cii, Tncepand cu multitudinea de opinii influente in practica
si culmindnd cu metodologia interogarii si cercetarii respec-
tivelor subiecte. Pe de alta parte, survin implicatiile domeni-
ilor ce intercaleaza cu bioetica, ce presupune sistematizarea
teoretico-practica a cunostintelor, care necesita adaptate sau
bioetizate In randul maselor. Respectiv, In spatiu de intercala-
re a studiului survin convingerile crestine, iar obiectivul pre-
supune structurarea premiselor axiologico-crestine in noua
orientare a eticii viului - bioetica sociala. Ultima constatare
demareaza cerinta de a ordona anumite configuratii valorice
sireligioase ce ar permite realizarea obiectivului propus. Prin
urmare, interpretarea actului religios crestin este posibil prin
trei aspecte: doctrinar, moral si normativ. Aspectul doctrinar
redd cunostintele categorice de inspiratie divina si au un ca-
racter neschimbator. Studiului dat 1i sunt specifice pozitiile
dogmatice cu referire la originea omului si conditiile sale di-
vine. Dumnezeu l-a creat pe om dupa chipul Sdu si nu a fost
creat oarecum, ci ia oferit capacitate sa devina asemenea Lui.
Respectiv, asa probleme ca reproducerea artificiala, avortul,
clonarea etc., necesitd o abordare speciala deoarece se refe-
ra la reproducerea umana, care este dupa chipul lui Dumne-
zeu. Chipul divin In om 1l face pe el creator, momentul cheie ce
survine aici reprezinta imperativul ca crearea umana sa fi in
asemanarea cu vointa lui Dumnezeu. Daca creatia omului nu
intruneste criteriile si legile dupa care a fost creat nu se poate
implini pe sine ca creatura a unei Fiinte Supreme.
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content of social bioethics. The founder of this new methodo-
logical direction of approaching the problem of the ethics of
life is living local bioethicist Theodore N. Tirdea. Thus, the key
elements of that phenomenon, in his studies, represent the so-
ciety and bioethics. These concepts are shown as “open syste-
ms, nonlinear, unbalanced and self-organized and structurally
complicated, constantly interacting and influencing one ano-
ther: from one side, the society being more and more bioethi-
cal is socializing, on the other hand, ethic with the prefix “bio”,
coming in relation with the socium and contacting with its
members, under the pressure of socio-cultural costumes and
traditions, religious dogmas and national particularities more
frequently is adapting to the socio-sphere fragments, meaning
it is adjusting to the values set in the concrete community to
ethic norms and even judicial norms to one or another state of
one or another region of the world” [1, p. 96]. In other words,
socio-bioethics is a phenomenon that studies the processes of
bioethization of society and the accommodation of biological
ethics to the concrete socium in an interaction and intercon-
nection closely linked to them. Thus, social bioethics aims as-
sessing the degree of bioethization of the socium and the level
of adaptation of biological ethics in human space. Without an
accurate assessment of these two processes it is very difficult,
perhaps even impossible, to estimate the activity of the socium
in the moral instruction of the population concerning the en-
vironment, the whole creature, the appropriate developing of
the strategy for survival of mankind [2, p. 7].

Results and discussion

This new approach involves premises research with refe-
rence, on the one hand on how bioethics is redirected, starting
with the plurality of influential opinions in practice and cul-
minating with the interrogation and researching methodology
of the respective subjects. On the other hand, implications of
the areas that interleaves with bioethics occur, which invol-
ves the theoretical and practical systematizing of knowledge,
which need to be adapted or to become bioethical among the
masses. Respectively, in the area interleaving study Christian
beliefs occur and the objective requires structuring the axi-
ological Christian assumptions in the new orientation of the
living ethics - social bioethics. The last observation launches
the requirement to order specific religious configurations and
of value that would allow the achievement of the given objec-
tive. Therefore, the interpretation of the Christian religious act
is possible through three aspects: doctrinal, moral and norma-
tive. Doctrinaire aspect renders the categorical knowledge of
divinely inspiration and has an unchanging character. To this
given study are specific the dogmatic positions with reference
to the origin of man and his divine conditions. God has created
man in His own image and was not created somehow, but He
offered capacity to become like Him. Accordingly, such issues
as artificial reproduction, abortion, cloning, etc., require speci-
al treatment as it relates to human reproduction, which is the
image of God. The divine image in man makes Him creator, the
key moment that occurs here is the imperative that the human
creation will be in the likeness of God’s will. If the creation of
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In aceasta ordine de idei, apare intrebarea: se poate bioe-
tiza comunitatea crestina or/si adapta bioetica la convingerile
traditionale religioase ale sociumului, cand survine elemen-
te dogmatice (in cazul unei eventuale confruntari in cadrul
acesteia), si daca da - cum, iar daca nu - de ce? Raspunsul la
aceastad intrebare este unul dificil, deoarece convingerile doc-
trinare crestine reprezinta preponderent latura traditionala
a societatii contemporane, iar inovatiile stiintifice si tehnolo-
gice medicale de multe ori sunt considerate drept , malefice”
din cauza necunoasterii rolului valorilor crestine in procesul
implicarii acestora in redresarea starii de sanatate si chiar
viata omului in ansamblul. Insd cunostintele bioetice consti-
tuie un rezultat al progresului si astfel apare clasica problema
referitor la traditie si progres. Printre acestea, lucrurile ar lua
alta Intorsatura logicd, daca analizam aceasta problema dupa
criteriul ierarhizarii valorilor (dupa T. Vianu si Petre Andrei),
unde valorile religioase dupa calitatile sale reprezinta valori
personale, spirituale, scopuri etc. [3, p. 72-74; 4, p. 99], in
acest sens se afla in fruntea ierarhiei valorilor sociale. Acest
fapt conduce la constatarea ca pentru societatea crestina in
deciziile sale cu referire la dilemele de bioetica medicala va
prevala aceste adevaruri teologice. Prin urmare, bioetizarea
comunitatii crestine atunci cand sunt astfel de valori religioa-
se cum ar fi: creatie divina, chipul si asemanarea, eternitatea,
nu poate avea loc, deoarece sunt valori personale, spirituale,
scopuri etc. Manifestarea lor in societate este destul de subti-
13, iar daca sunt lezate, provoaca controverse in comunitatea
umani. in acest sens, raspunsul este logic, cunostintele bioeti-
ce necesitd adaptare la societatea cresting, cand sunt implicate
valori doctrinare.

Aspectul moral, spre deosebire de cel doctrinar, este unul
dinamic si aceasta nu ca ar exclude pe cel din urmg, ci incear-
ca sa abordeze Adevarul divin (redat prin dogme) in forme
specifice fiecarei epoci istorice pe care le trece crestinatatea.
Printre acestea, dezvoltarea tehnologiilor biomedicale au de-
pasit interpretdrile spiritual-morale clasice ceea ce provoaca
pentru comunitatea crestini o profunda ingrijorare. in incer-
carea de a prezenta o atitudine fata de problemele de bioetica,
atat de larg dezbatute In lumea contemporand, comunitatile
eclesiastice pornesc abordarea situatiei de la anumite impera-
tive: Revelatia divina care este un dar pretios al lui Dumnezeu,
libertatea inalienabild si demnitatea asemanarii cu Dumne-
zeu a persoanei (Filipeni 3, 14), atingerea desavarsirii eterne
(Matei 5, 48) si indumnezeirea (Il Petru 1, 4), adauga sau/si
revizuieste unele atitudini fata de problemele etice.

Raportarea valorilor crestine la contextul social duce la
aparitia unui proces dinamic in cadrul sau, de constientizare
a faptului ca omenirea se gaseste In continuu prefacere, de
innoire, dezvoltare si progres. Imperativul impus comunitatii
crestine este de a nu fi pasivd in mijlocul unei asemenea
tendinte. Desi dogmele religioase determina morala cresting,
ultima abordeaza tendintele umane pe mdsura mentalitatii
lor, a tiparelor lor, a exigentelor lor si a idealurilor lor moder-
ne. Societatea crestind si comunitatea umana in general sau
generat evolutiv reciproc, au crescut social paralel. Asadar se
observa elemente legate de procesul de adaptare a cadrului
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man doesn’t meet the criteria and the laws by which he was
created he cannot fulfill himself as a creature of a Supreme
Being.

In this respect, the question arises: can the Christian com-
munity become bioethical or/and adapt bioethics to traditi-
onal religious beliefs of the socium, when dogmatic elements
arrive (for a possible confrontation within it), and if so - how,
and if not - why? The answer to this question is difficult be-
cause the Christian doctrinal beliefs mostly represent the tra-
ditional side of the contemporary society, and the scientific,
technological and medical innovations are often regarded as
“evil” because of the ignorance of the role that Christian valu-
es have in their involvement in the recovery of human health
or even life as a whole. But bioethical knowledge is a result
of progress and this is where the classical problem regarding
tradition and progress appears.

Among them, things would take another logical turn, if we
analyze this issue based on the hierarchy of values criterion
(after T. Vianu and Petre Andrei), where religious values after
his qualities are personal qualities, spiritual qualities, goals
etc. [3, pp.- 72-74; 4, p. 99] in this regard they top the hierarchy
of social values.

This leads to the conclusion that for the Christian society
in its decisions with regard to medical bioethical dilemmas
these theological truths prevail. Therefore, the bioethization
of Christian community when there exist such religious values
such as divine creation, image and likeness, eternity, can not
take place because the values are personal, spiritual, goals etc.
Their manifestation in society is quite subtle, and if they are
damaged they cause controversies in the human community.
In this sense, the answer is logical, bioethical knowledge ne-
eds to be adapted to Christian society when doctrinal values
are involved.

The moral aspect, unlike the doctrinal one, is dynamic and
not because it excludes the latter, but tries to address the Di-
vine Truth (rendered by dogma) in forms specific to every
historical era that Christianity passes. Among these, the de-
velopment of biomedical technologies has overcome classic
spiritual and moral interpretations, which causes deep con-
cern for the Christian community. In an attempt to present an
attitude to the problems of bioethics so widely debated in the
contemporary world, ecclesiastical communities start addres-
sing the situation from certain imperatives: Divine Revelation
which is a precious gift of God, inalienable freedom and the
dignity of likeness to God of the person (Philippians 3, 14), re-
aching eternal perfection (Matthew 5, 48) and deification (II
Peter 1: 4), add or/and revises some attitudes towards ethical
issues.

Reporting the Christian values to the social context results
in a dynamic process within it, a process of awareness that
humanity is in continuous transformation, renewal, develop-
ment and progress. The imperative imposed to the Christian
community is not to be passive in the midst of such trends.
Although Christian religious dogma causes Christian moral,
the latter address human trends after their mentality, their
patterns, their demands and ideals of their modern ideals.
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existential crestin la aspiratiile progresive ale omenirii [5,
p. 360]. Prin urmare, acest aspect face posibil acomodarea va-
lorilor crestine la unele cerinte de bioetica.

Aici relatam reorientarea gandirii crestine spre principiul
biosferocentrist si coevolutionist. In unele documente sinoda-
le [6] deja sunt expuse teoretic si practic cerinte ce ar depasi
criza ecologica planetara. Poluarea mediului cu deseuri indus-
triale, o tehnologie agricold neadecvata, distrugerea padurilor
si solurilor de la suprafata toate au drept rezultat indbusirea
activitatii biologice si diminuarea constanta a diversitatii ge-
netice a vietii. Resursele minerale neregenerabile sunt epuiza-
te, rezervele de apa potabila s-au redus. A aparut o multime de
substante vatamatoare, multe din ele nemaiintrand in circuitul
naturii si acumulandu-se in biosfera. Echilibrul ecologic a fost
incalcat; omul se confrunta cu aparitia unor procese naturale
devastatoare, inclusiv subminarea puterii sale de reproducere
naturala. Criza ecologica ne constrange sa ne revizuim relatiile
cu lumea Inconjuratoare. Astazi conceptia dominatiei omului
asupra naturii si principiul consumist in relatia cu ea sunt tot
mai mult criticate. Constiinta faptului ca societatea contem-
porana plateste un pret mult prea scump pentru binefacerile
civilizatiei provoaca o opozitie fata de egoismul economic [6,
p. 185-266.].

Astfel, se identifica formele de activitate care afecteaza me-
diul natural. in acelasi timp, se dezvolti un sistem de protejare
a acestuia; se revizuiesc metodele economice; se depun efor-
turi de a crea noi tehnologii care sa economiseasca energia si
de productie fara deseuri care sa poata intra in circuitul natu-
rii. Constiinta publica influentata de etica invaeromentala se
pronuntad impotriva modului de viata consumist, cere asuma-
rea responsabilitatii morale si juridice pentru daunele aduse
naturii, propune introducerea doctrinei si educatiei ecologice
si cheama la unirea eforturilor in vederea protejarii mediului
inconjurator pe baza unei largi cooperari internationale. Lu-
mea vegetald, animala si cea umana sunt Intr-o stransa legatu-
ra. Punctul de vedere crestin prezinta astazi ideea cd natura nu
este un depozit de resurse menite sa serveasca unui consum
egoist si iresponsabil, o casad In care omul nu este stiapan, ci
doar administrator. Problemele ecologice au, in esentd, un ca-
racter antropologic pentru cd sunt generate de om iar nu de
natura. De aceea, raspunsul la numeroasele chestiuni ridicate
de criza mediului inconjurator se cuprinde nu in sfera econo-
miei, biologiei, tehnologiei sau politicii, ci in sufletul omului.
Relatiile dintre antropologie si ecologie se reveleaza cu ma-
xima claritate in zilele noastre, cand lumea trece in acelasi
timp prin doua crize: spirituala si ecologica. Depasirea crizei
ecologice 1n conditiile unei crize spirituale este imposibila [6,
p. 185-266], deoarece n-are loc adaptarea societatii la noua
paradigma biosferocentrista.

Acelasi lucru se manifesta si in aspectul normativ. Dorinta
teologilor de a fi mai aproape de vulnerabilitatea societatii au
revizuit normele clasice cu privire la probleme de bioetica me-
dicald si au stabilit puncte noi In sprijinul unor situatii dificile.

Aici observam, comparativ, daca sa luam problema avor-
tului pozitia eclesiastica a fost redata in mai multe randuri si
feluri. Astfel, In literatura patristica sesizam doua modalitati
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Christian society and the human community, in general, were
evolutionary generated one another, they socially increased
parallel. So there are observed items related to the process of
adapting the Christian existential framework to the progres-
sive aspirations of mankind [5, p. 360]. Therefore, this aspect
makes it possible to accommodate Christian values to some
requirements of bioethics.

In some synodical documents [6] there are already been
exposed, theoretical and practical, requirements that would
exceed the planetary ecological crisis. Environmental pollu-
tion by industrial waste, inadequate agricultural technology,
destruction of forests and soils from the surface all resulting in
a suppressed biological activity and a continued decline in the
genetic diversity of life. Non-renewable mineral resources are
exhausted, drinking water supplies are low. There appeared a
lot of harmful substances, many of which have never entered
the circuit nature and have accumulated in the biosphere. The
ecological balance has been violated; man faces the emergence
of devastating natural processes, including the subversion of
its natural spawning. The ecological crisis forces us to review
our relations with the surrounding world. Today conception
of human domination over nature and the principle of consu-
merism in relation to it are increasingly criticized. Awareness
that contemporary society pays a price too expensive for the
benefits of civilization provokes an opposition against econo-
mic egoism [6, p. 185-266].

Thus, forms of activity affecting the natural environment
are identified. At the same time, a system to protect it is de-
veloped; economic methods are reviewed; efforts to create
new technologies that save energy production without wastes
that can enter into the nature are made. Public awareness in-
fluenced by environmental ethics opposes consumerist lifes-
tyle, requires moral and legal responsibility for the damages
caused to the nature, proposes to introduce the doctrine and
ecological education and calls for joint efforts to protect the
environment based on an extensive international cooperation.
The vegetable, animal and human world are closely related.

Environmental problems are essentially anthropological in
nature because they are generated by man and not by nature.
Therefore, the answer to the many issues raised by the envi-
ronmental crisis is contained not in the sphere of economy,
biology, technology or politics, but in the human soul. Relati-
ons between anthropology and ecology are revealed with ut-
most clarity nowadays, when the world simultaneously passes
through two crises: spiritual and ecological. Overcoming the
ecological crisis in terms of a spiritual crisis is impossible [6,
p- 185-266], because the adaptation of the society to the new
biospherocentric paradigm isn’t taking place.

The same thing is also reflected in the normative aspect.
Theologians desire to be closer to the society’s vulnerability
revised classic rules on medical bioethics matters and set new
points in support of difficult situations.

Here we see comparatively taking the issue of abortion, the
ecclesiastical position was given several times and ways. Thus,
in the patristic literature we grasp two ways of condemning
abortion: one through personal canons and the other by the
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de condamnare a avortului: unul prin canoane personale si al-
tul prin canoane sinodale. Vasile cel Mare mentiona: ,Cele ce
dau medicamente pentru perierea pruncilor sunt ucigase ca si
cele ce primesc otravire ucigatoare de prunci”. loan Pustnicul
sustine: ,Femeile care omoara copiii In pantece cu mestesu-
giri diferite, ca sd lepede copiii, nu trebuie si se Impartiseasca
zece ani”. Teologul Ioan Floca a sistematizat canoanele care
condamna avortul. Sinodul de la Elvira (305-306) a decis ex-
comunicarea femeii care si-a avortat copilul, ea avand posibili-
tatea sa se Impartaseasca abia pe patul de moarte (Canoanele
63, 68). Mai indulgentad a fost pedeapsa fixata de canonul 21
al Sinodului de la Ancira (314). Totusi, formula canonica defi-
nitiva de condamnare a avortului s-a dat prin Sinodul Trulan
(Quinisext, 692), care a tinut cont de Sinodul din Ancira si de
scrisorile canonice 2 si 8 ale lui Vasile cel Mare. Canonul 91 al
Sinodului Trulan specifica: ,Pe cele care dau doctorii provoca-
toare de avort si pe cele care primesc otravuri pierzatoare de
prunci, le supunem pedepsei ucigasului”, adica cel putin zece
ani de excomunicare [5, p. 155]. In legislatia canonica a Biseri-
cii, avortul premeditat este, prin urmare, considerat un act de
ucidere care aduce vina atat asupra femeii care a avortat, cat si
asupra persoanei care i-a furnizat acesteia mijloacele necesa-
re pentru lepadarea sarcinii.

ins3, in documentele sinodale curente se observi o usoara
acomodare la unele situatii destul de dificile din viata omului.
Totusi ele pornesc de la reglementarile istorice dar in unele
cazuri admit: (a) Daca viata mamei este pusa realmente in pe-
ricol prin sarcind sau nastere, ar trebui sa fie acordata priori-
tate vietii femeii, nu pentru ca viata ei are o valoare mai mare
in sine, ci datorita relatiilor si responsabilitatilor fata de alte
persoane, care depind de ea; (b) In cazul in care investigatia
genetica descopera un copil nendscut anormal, recomandarea
este de a naste copilul, respectandu-i dreptul la viat3, dar deci-
zia o va avea familia, dupa ce acesteia i s-au adus la cunostinta
de catre medic si de catre duhovnic toate implicatiile morale si
de Intretinere. Toate acestea trebuie rezolvate din perspectiva
semnificatiei mantuitoare a prezentei unei fiinte handicapa-
te In viata fiecarei persoane si in viata comunitatii; (c) Riscul
avortului datorat violului sau incestului trebuie evitat, mai in-
tai, la nivelul educarii cu privire la necomiterea acestor paca-
te. In cazul in care starea de graviditate s-a produs, copilul va
trebui sa fie nascut si, dupa caz, infiat; (d) Avortul nu poate fi
niciodata justificat, moral, de starea economica a familiei, de
neintelegerile dintre parteneri, de afectarea carierei viitoarei
mame sau a aspectului fizic.

Pentru prevenirea acestor grave pacate se considera ca este
nevoie de un intens proces de mediatizare a gravitatii pacatu-
lui avortului (ludndu-se In calcul toate aspectele lui medicale,
psihologice, sociale, religioase). Societatea trebuie sa ofere
solutii concrete. Biserica trebuie sa intreprinda un intreg efort
de educare a omului de azi cu privire la scopul sexualitatii
umane. Activitatea pastorald a preotului trebuie diversifica-
td. Biserica va trebui sa sensibilizeze toti factorii care au ca
obiect educarea populatiei sau se ingrijesc de sanatate; omul
trebuie educat cu privire la ce inseamna adevarata tandrete si
dragoste, trebuie educat sa-si puna ordine in propria-i viata, in
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synodical canons. St. Basil the Great mention: “The ones who
give medicines for killing infants are homicidal as those who
receive lethal poisoning of babies”. John the Hermit claims:
“Women who Kkill children in the womb by different means,
to forsake children should not receive communion ten years.”
Theologian John Floca systematized canons condemning
abortion. The Synod of Elvira (305-306) decided to excom-
municate the woman who aborted her child, she could receive
communion only on her deathbed (Canons 63, 68).

More lenient was the punishment fixed by canon 21 of the
Synod of Ancyra (314). However, the definitive formula for the
canonical condemnation of abortion was given by the Council
in Trullo (Quinisext, 692), which took into account the Council
of Ancira and the canonical letters 2 and 8 of Basil the Great.
Canon 91 of the Synod of Trullo specifies: “Those who give me-
dicines that induce abortion and those who receive poisons lo-
sing the babies, receive the killer penalty”, that means al least
ten years of excommunication [5, p. 155]. In the Church'’s ca-
nonical law, premeditated abortion is therefore considered an
act of murder that brings the blame against the women who
aborted and the person who has provided the means denying
its pregnancy.

But in the current synodal documents there is a slight
adjustment to some rather difficult situations of human life.
However, they are based on historical regulations but in some
cases allow: (a) If the mother’s life is being really endangered
by pregnancy or birth should be given priority woman'’s life,
not because her life has greater value in itself, but because of
the relationships and responsibilities to other people who de-
pend on her; (b) In the case in which the genetic investigation
discovers an abnormal unborn baby, the recommendation is
to give birth to the child, respecting his right to life, but it is
the family’s decision, after it's been made aware by the doctor
and the confessor all the moral and care implications. All this
should be resolved in the light of the saving significance that
the presence of an handicapped being has in the life of every
person and in the life of the community; (c) The risk of aborti-
on due to rape or incest should be avoided at first at the level
of education regarding the absence of such sins. If the preg-
nancy has occurred, the child will be born and, where appro-
priate, adopted; (d) Abortion can never be justified, moral, by
the economic status of the family, the disagreements between
partners, by the career damage of the future mother or her
physical.

To prevent these severe sins is considered to be needed an
intense process of publicizing the gravity of the abortion sin
(taking into account all its medical, psychological, social, re-
ligious aspects). The society must provide concrete solutions.
The Church must undertake an effort to educate the today’s
man about the purpose of human sexuality. The pastoral acti-
vity of the priest must be diversified. The Church will have to
sensitize all the factors that concern the public education or
health care; man must be educated on what real tenderness
and love is, must be educated to put his own life in order in
the present social conditions. Political and administrative de-
cision makers must be sensitized to encourage the creation of
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conditiile sociale actuale. Factorii de decizie politic si adminis-
trativ trebuie sensibilizati sa favorizeze crearea conditiilor ca
femeia sa nu mai fie umilita, nici ca ea insasi sa se complaca in
umilire (considerand-o normald) In propria ei specificitate [7].

Concluzii

Componentele metodologice ale bioeticii sociale (procesul
de masurare a nivelului de bioetizare a societatii si gradul de
adaptare a bioeticii la sferele sociale) reprezintd instrumen-
te teoretice cu implicatii practice in actiunile de clarificare a
pluralismului moral, cu tendinta de raspandire in activitatea
medicala si reactualizarea formelor sociale ce opun rezistenta
noilor exigente etice. Prin urmare, strategia de bioetizare a
comunitatilor crestine debuteaza prin elementele morale si
normative, deoarece constituie, in sine, o natura dinamica.
Totodata convingerile doctrinare implicate In dezbaterile pre-
zentate sunt nuantate drept absolute si categorice, respectiv
bioetica se acomodeaza la cerintele lor, In caz contrar, pot sur-
veni controverse publice.
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conditions in which the woman is no longer humiliated, nor to
indulge herself in humiliation (assuming a normal) in its own
specificity [7].

Conclusions

Methodological components of social bioethics (the mea-
surement process of the bioethization level of the society and
the bioethics degree of adaptability to the social spheres) are
theoretical instruments with practical implications in the ac-
tions of clarification of the moral pluralism with a spreading
trend in medical work and updating social forms that resist
to the new ethical requirements. Therefore, the bioethizati-
on strategy of Christian communities begins with moral and
normative elements, because it constitutes in itself a dynamic
nature. Moreover doctrinal beliefs involved in the presented
debates are nuanced as absolute and categorical, respectively
bioethics accommodates to their requirements, not doing so
may cause public controversy.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Varietatea mare a localizarii, marimii si structurii mal-
formatiilor arteriovenoase, cit si rata inalta de recidivare im-
pune combinarea mai multor metode de tratament pentru a
obtine un rezultat satisfacator.

Ipoteza de cercetare

Actionarea coordonata in cadrul unei echipe multidisci-
plinare de interventie permite ameliorarea rezultatelor tra-
tamentului endovascular si vascular al malformatiilor arte-
riovenoase.

Noutatea adusa literaturii stiintifice din domeniu

A fost prezentat un caz rar de malformatie arteriovenoasa,
tratat prin embolizare endovasculara cu microsfere. Aceasta
tehnologie este inovativa pentru Republica Moldova.

Rezumat

Introducere. Malformatia arteriovenoasa este o anomalie
vasculard activa hemodinamic, de tip ,fast flow”, caracteri-
zata printr-un ,nidus” ce consta din afluenti arteriali si vene
dilatate de drenaj, interconectate in mod direct prin micro si
macro fistule. Malformatiile arteriovenoase (MAV) nu involu-
eazi niciodati. in 70% din cazuri, se localizeazi in regiunea
capului si gatului. Conform unui studiu ce descrie 200 de ca-
zuri consecutive, In 34% MAV erau detectate la nastere, in
21% - malformatiile au devenit vizibile in copilarie, in 8,5%
din cazuri - In timpul pubertatii si numai In 21,5% din cazuri
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What is not known yet, about the topic

It is frequently difficult to choose an optimal treatment
method for arteriovenous malformations due to their loca-
lization variability, size, structure and high rate of relapse.
Thus, sometimes it is necessary to combine several treatment
methods to achieve a satisfactory result.

Research hypothesis

Coordinated interdisciplinary teamwork offers the possi-
bility to improve the outcomes of vascular and endovascular
treatment of arteriovenous malformations.

Article’s added novelty on this scientific topic

A rare case of arteriovenous malformation was presen-
ted, treated by means of endovascular embolization with mi-
crospheres. This technology is innovative for the Republic of
Moldova.

Abstract

Introduction. Arteriovenous malformations are fast flow
vascular anomalies, characterized by a so called “nidus”, which
represents arterial feeders and dilated outflow veins that are
interconnected through micro and macro fistulas. Arteriove-
nous malformations (AVM) never regress. In 70% of cases it
affects the head and neck region. According to a study which
analyzed 200 consecutive cases, 34% of all AVM were disco-
vered at birth, 21% of cases became visible during childhood,
in 8.5% of cases - during puberty, and in 21.5% cases these
anomalies were discovered in adults. Puberty and trauma are



108

aceste anomalii au fost depistate la varsta adulta. Un factor
declansator al cresterii malformatiei este pubertatea si trau-
matismul. Metodele de baza de diagnostic sunt scanarea Du-
plex, RMN-angio si arteriografia. Metodele de tratament sunt
embolizarea, rezectia chirurgicala sau combinarea acestora.
Recidiva este foarte frecventd, ajungand peste 90%, fapt ce
impune reinterventii episodice.

Material si metode. Pacientul S., barbat de 30 de ani, acu-
za prezenta unei formatiuni tumorale a regiunii nazo-labiale,
senzatie de pulsatie permanentad, periodic - dureri si sangerari
frecvente la periaj dentar. Diagnosticul de malformatie arteri-
ovenoasa a regiunii nazolabiale, stadiul III dupa Schobinger, a
fost stabilit clinic, prin duplex arterial, angio-RMN si arterio-
grafie. S-a efectuat embolizarea supraselectiva a malformatiei
prin bazinul arterelor maxilare, bilateral, folosind microsfere,
sub anestezie locald, din acces prin artera femurala comuna
dreapta.

Rezultate. Evolutia postoperatorie a decurs fiarda com-
plicatii. Formatiunea de volum a cedat in dimensiuni dupa
embolizare, a disparut senzatia de pulsatie si disconfort local.
S-au diminuat hemoragiile gingivale. Pacientul a fost externat
a doua zi dupa interventie in stare satisfacatoare.

Concluzii. Tehnica endovasculard ramane metoda de
electie in tratamentul malformatiilor arteriovenoase, fie ca
metoda unicd, sau in asociere cu o rezectie radicala, ulterioa-
rd, a malformatiei. Metoda endovasculara este sigura, minim-
invaziva si cu traumatism interventional foarte scazut. Luand
in consideratie gradul 1nalt de recidiva, aceastd metoda poate
fi repetata de mai multe ori. Dintre avantaje, mentionam si du-
rata scurta de spitalizare.

Cuvinte cheie: malformatie arteriovenoasa, anomalie vas-
culara, tratament endovascular, embolizare, tratament hibrid.

Descrierea cazului
Prezentare generald
Pacientul S., barbat de 30 de ani, acuza prezenta unei
formatiuni tumorale a regiunii nazo-labiale, senzatie de
pulsatie permanentd, periodic dureri si sangerari frecvente la
periaj dentar. Formatiunea s-a dezvoltat treptat, in cursul a mai
multor ani, cu o crestere mai accelerata in perioada pubertara.
In 2015, a suportat o embolizare selectivi de malformatie prin
artera maxilara dreapta. Peste o luna dupa interventie, aceas-
ta, progresiv, a recidivat.
Diagnosticul de malformatie arteriovenoasa a regiunii na-
zolabiale, stadiu III dupa Schobinger, a fost stabilit:
® clinic (asimetrie faciald, determinata de o formatiune
de volum In regiunea nazolabiala cu coloratie zmeurie a
tegumentelor supraiacente, hipertrofie gingivala. Palpa-
tor, se determina pulsatie, iar auscultativ - un tril speci-
fic);
® prin duplex arterial, care a demonstrat comunicarea ar-
teriovenoasa cu flux arterial de rezistenta joasa si velo-
citate Tnalt3, si flux venos pulsatil, cu vase tortuoase;
® angio-RMN - prezenta formatiunii cu semnal hiperin-
tens in regiunea nazolabiala (Figura 1);

Tratamentul endovascular al malformatiilor arteriovenoase

considered to be triggering factors that determine the malfor-
mation to grow. Basic diagnostic tools are: Duplex scanning,
MRA and angiography. Treatment modalities include endo-
vascular embolization, surgical excision or the combination
of these two. Relapse rate is higher than 90%, thus multiple
re-interventions are frequently necessary.

Material and methods. Patient S., male, 30 years old,
on admission complains of presence of a pulsatile tumor in
the nazo-labial region, periodical pain and bleeding at teeth
brushing. The diagnosis of arteriovenous malformation of the
nazo-labial region, Schobinger stage 1II, was set by clinical
examination, arterial duplex scanning, MRA and angiography.
Supra-selective embolization of the anomaly with microsphe-
res was achieved through the maxillary arteries, bilaterally,
under local anesthesia. The access site was the right common
femoral artery.

Results. Postoperative outcome was eventless. The tumor
decreased in size after the intervention. The pulsatile sensa-
tion disappeared. There were no gingival bleedings at tooth
brushing. The patient was discharged the second day after the
intervention in a satisfactory state.

Conclusions. The endovascular approach remains the me-
thod of choice in the treatment of arteriovenous malformati-
ons, in combination or not with surgical excision of the malfor-
mation. The endovascular method is safe, minimally invasive,
and with minimal interventional trauma. Due to the high rate
of relapse, this method can be applied repeatedly. Another ad-
vantage is the short term of hospital stay.

Key words: arteriovenous malformation, vascular anoma-
ly, endovascular treatment, embolization, hybrid treatment.

Case report
General presentation
Patient S., male, 30 y.0., on admission he complains of the
presence of a pulsatile tumor in the nazo-labial region, perio-
dical pain and bleeding at tooth brushing. The tumor has deve-
loped gradually during several years, with a more accelerated
growth during puberty. The patient had attended a selective
embolization in year 2015 through the right maxillary artery.
The malformation progressively relapsed in one month after
the intervention.
The diagnosis of arteriovenous malformation of the nazo-
labial region, Schobinger stage III was set:
® at physical examination (facial asymmetry determined
by a pink pulsatile tumor in the nazo-labial region, gingi-
val hypertrophy, at auscultation - a specific murmur was
audible);
® arterial duplex, showed the arteriovenous communica-
tion with low resistance and high velocity arterial flow,
and pulsatile venous flow with tortuous veins;
® MRA - demonstrated the presence of the anomaly with
hyper-intense signal in the nazo-labial region (Figure 1);
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Fig. 1 CT-angiografie. Sageata indica localizarea
malformatiei arteriovenoase.

Fig. 1 CT Angiography. Arrow shows the localization
of the arteriovenous malformation.

m testele de laborator, generale si biochimice - fara
particularitati;

® coagulograma: fara date de coagulopatie de consum;

® ECG, Eco-CG - fara date de insuficienta cardiaca si hiper-
trofie miocardica.

Managementul endovascular

Prezenta diagnosticului de malformatie arteriovenoasa a re-
giunii nazolabiale, stadiu Il dupa Schobinger, recidivanta, a ser-
vit drept indicatie absolutd pentru angiografie, cu o eventuala
embolizare selectiva. Riscul anesteziologic a fost stabilit ASA I1.

Asistenta anestezicd a constat in asigurarea unei linii ve-
noase periferice de perfuzie, sedare medicamentoasa monito-
rizatd conform standardelor de baza ASA. Locul punctiei a fost
anesteziat cu sol. lidocaind 1% - 5ml.

S-a efectuat angiografie cu substractie digitala selectiva a
bazinului arterelor carotide externe, bilateral (Figurile 2 si 3),
unde, la injectarea substantei de contrast, s-au identificat arte-
re feeder” din arterele maxilare, bilateral, cu evidentierea unui
,nidus” bine contrastat si o umplere rapida a fazei venoase. A
fost luata decizia de embolizare endovasculara a malformatiei.

Cu un sistem endovascular, format dintr-o teaca selecti-
va, cu intubarea arterei carotide externe si a unui cateter de
suport hidrofil, angulat pe ghid hidrofil (0,018”), s-a manipu-
lat, selectiv, in artera maxilara dreaptd, folosind tehnica ,ro-
admap”. S-a efectuat embolizarea cat mai distala a arterelor
feeder si a ,nidusului”, folosind microsfere cu dimensiuni de
900-1200 um, in amestec cu substanta de contrast pana la sta-
za arteriala, cu efectuarea angiografiei de control, postembo-
lizare (Figura 4). Aceeasi procedura s-a efectuat si in bazinul
arterei carotide externe stangi (Figura 5).

Evolutia postinterventionald
® yolumul malformatiei s-a redus considerabil in urma-
toarea zi dupa interventie;
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Fig. 2 Desen angiografic al malformatiei
(pre-embolizare). Bazinul a. maxilare drepte.
Fig. 2 Angiographic picture of the malformation (before embolization).
Basin of the right maxillary artery.

® general and biochemical analyses were normal;

® coagulation was normal;

® ECG, Eco-CG - without signs of cardiac failure or myo-
cardial hypertrophy.

Endovascular management

The presence of the diagnosis of relapsing arteriovenous
malformation of the nazo-labial region, Schobinger stage III,
was an absolute indication for angiography with subsequent
supra-selective embolization. Anesthesiologic risk was ASA 1II.

Pain management and anesthesiologic support consisted
of: a perfusion line was set though the entire procedure for
medical sedation, hemodynamic support and vital parame-
ters monitoring, according to basic ASA standards. Local an-
esthesia with 1% - 5 ml lidocaine was used at the puncture
site.

Bilateral selective digital subtraction angiography of the
external carotid arteries was performed (Figure 2 and Figu-
re 3). Feeding arteries and the nidus were identified deriving
from the maxillary arteries bilaterally (well contrasted and
fast filling of the venous phase). The decision of endovascular
embolization of the malformation has been taken.

The feeding arteries were catheterized using an endo-
vascular system consisting of a selective sheath, a support
catheter on a 0.018” hydrophilic guide wire, under selective
roadmap control through right maxillary artery. Distal embo-
lization of the nidus and feeding arteries was performed using
microspheres (900-1200 pm) together with contrast, until ar-
terial stasis was reached. Control angiography was performed
(Figure 4). The same procedure was repeated on the left side
(Figure 5).

Post-interventional evolution:
® the malformation volume has reduced considerably by
the next day after the intervention;
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Fig. 3 Desen angiografic al malformatiei pre-
embolizare. Bazinul a. maxilare stangi.

Fig. 3 Angiographic picture of the malforma-
tion (before embolization). Basin of the left
maxillary artery.

® 3 disparut senzatia de pulsatie permanenta in regiunea
nazolabiala;

® durerile moderate locale dupa embolizare au fost cupate
cu analgetice;

® cavitatea bucala a fost prelucrata cu antiseptice orale;

® antibioticoterapie profilactica cu tab. Ciprofloxacina 500
mg de doua ori pe zi timp de 5 zile;

® complicatii din partea regiunii de acces (femoral pe
dreapta) nu au fost;

® pacientul a fost externat a doua zi dupa interventie in
stare satisfacatoare.

Discutii

Malformatia arteriovenoasa este o anomalie vasculara acti-
va hemodinamic, de tip “fast flow”, caracterizatd printr-un ,ni-
dus” ce consta din afluenti arteriali si vene dilatate de drenaj,
interconectate direct prin micro si macro fistule. Malformatiile
arteriovenoase nu involueaza niciodati [1]. In 70% din cazuri
se localizeaza in regiunea capului si gatului [2]. Conform stu-
diului lui Enjolras O. (2007), efectuat pe 200 de cazuri conse-
cutive, s-a constatat ca in 34% MAV erau detectate la nastere,
in 21% - malformatiile au devenit vizibile in copilarie, in 8,5%
din cazuri - in timpul pubertatii si in 21,5% anomaliile au fost
depistate la varsta adulta [1].

Pentru evaluarea exhaustiva a unei malformatii arteriove-
noase, trebuie de luat in consideratie urmatoarele aspecte:

® Jocalizarea si extinderea leziunii;

® prezenta si tipul comunicarii arteriovenoase;

® gradul de afectare a organelor adiacente (organe vitale,

muschi, schelet);
® prezenta altor malformatii;
B capacitatea echipei de a prezice progresia leziunii pen-
tru managementul ei profilactic [4].

Fig. 4 Desen angiografic postembolizare.
Staza arteriala pe dreapta.

Fig. 4 Angiographic picture after embolizati-
on. Arterial stasis on the right side.

Fig. 5 Desen angiografic postembolizare. Staza
arteriald pe stinga.
Fig. 5 Angiographic picture after embolization.
Arterial stasis on the left side.

® the feeling of permanent pulsation in the nazo-labial re-
gion has disappeared;

® analgesics were used for the treatment of pain after the
procedure;

® the oral cavity was treated with antiseptics;

® prophylactic antibiotics with tab. Ciprofloxacine 500 mg
two times a day for five days has been administered;

® the access point (right femoral artery) had no complica-
tions;

® the patient was discharged from hospital on the second
day after the procedure in a satisfactory state.

Discussion

Arteriovenous malformations are fast flow vascular ano-
malies, characterized by a so called “nidus”, which consists
of arterial feeders and dilated outflow veins that are inter-
connected through micro and macro fistulas. Arteriovenous
malformations never regress [1]. In 70% of cases it affects
the head and neck region [2]. According to a study which ana-
lyzed 200 consecutive cases, 34% of all were discovered at
birth, 21% of cases became visible during childhood, in 8.5%
of cases - during puberty, and in 21.5% cases these anomalies
were discovered in adults [1].

The following aspects should be considered for an efficient
evaluation of a vascular malformation:

® |ocalization and severity of the lesion;

® presence and type of arteriovenous communications;

m |evel of adjacent organ involvement (vital organs, mus-

cle, bone);
® presence of other malformations;
® the team capacity of predicting lesion progression to ad-
vocate prophylactic measures [4].
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Gradarea severitatii leziuii se face conform scorului Scho-
binger: stadiul I este unul inactiv, cind malformatia arteriove-
noasda mimeaza o malformatie capilara sau un hemangiom in
faza involutiva; stadiul II este caracterizat de expansiunea lezi-
unii: ea devine mai caldd, mai mare, cu murmur specific; stadiul
III este caracterizat de distructie, cu toate simptomele descrise,
plus ulceratii, hemoragii, osteoliza; stadiul IV, rar Intalnit, este
caracterizat de simptomele mentionate, plus insuficienta car-
diaca [6, 7].

Cheia succesului in tratamentul malformatiei arteriove-
noase este intelegerea anatomiei nidusului si tipul conexiuni-
lor arteriovenoase [3]. Houdart E. (1993), descrie trei tipuri
de arhitectonicd a malormatiei arteriovenoase. Primul tip este
arteriovenos, in care nu mai mult de trei artere comunica cu o
componenta venoasa initiald; al doilea tip este arteriolovenos,
in care mai multe artere comunica cu o singura vena; al treilea
tip este arteriolovenulos, in care multiple arteriole dreneaza
in multiple venule [5]. Anume malformatiile de tipul trei sunt
cele mai rezistente la tratament, cu cea mai inalta rata de re-
cidiva [3].

Diagnosticul malformatiilor arteriovenoase se stabileste:

® clinic (la inspectie - inclinarea pelvisului, scolioz3,
discrepanta in lungime a extremitatilor, asimetrii, modi-
ficari tegumentare, tumefactii; auscultativ se determina
un murmur specific; palpator, se apreciaza trillul carac-
teristic, pulsatia, consistenta) [4];

® prin duplex arterial, se demonstreaza comunicarea arte-
riovenoasa (se determina un flux arterial de rezistenta
joasa si velocitate 1nalta, cu flux venos pulsatil, cu vase
tortuoase) [1];

® angio-RMN detalizeaza structura, extinderea leziunii si
relatia dintre aceasta si tesuturile adiacente;

® CT cu reconstructii 3D redau anatomia spatiala a
malformatiei;

m testele de laborator pot constata trombocitopenie (hipe-
rutilizare la nivelul malformatiei), anemie (in caz de he-
moragii), hematurie (localizare renala a malformatiei)
etc.;

® coagulograma poate fi sugestiva pentru o coagulopatie
de consum, cu cresterea D-dimerilor si scaderea fibrino-
genului;

® evaluarea cardio-pulmonara prin ECG, Eco-CG, radiogra-
fie toracic3;

® arteriografia - se face dupa stabilirea diagnosticului prin
metodele mentionate, cu scopul de a determina bazinul
arterial pentru acces la ,nidus”.

Diagnosticul diferential se va face, in primul rand, cu tumo-
rile vasculare. Adesea, malformatiile vasculare sunt, neargu-
mentat, numite ,hemangioame”. in stadiul inactiv, malformatia
arteriovenoasa poate fi confundata cu malformatia capilara.
De asemenea, in stadiul III al malformatiei, este necesar de a
o diferentia de alte maladii care induc ischemia extremitatilor
(ocluzii embolice, aterosclerotice etc.) [8].

Conform unui studiu international, efectuat pe 2000 de
pacienti, grupul ISSVA a formulat sase principii de tratament
al malformatiilor vasculare [4]:

® abordarea individuala a fiecarui pacient;
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Grading the severity of the lesion is made using the Scho-
binger severity score according to which: stage I is the quies-
cent stage when the AVM mimics a capillary malformation or
an involuting hemangioma; stage Il is expansion: the lesion
becomes warmer, bigger, throbbing, with a thrill and a bruit;
stage III is destruction, with all the symptoms above plus ul-
cers, hemorrhages, and bony lytic lesions; stage IV is rare and
is comprised of all of above plus cardiac failure [6, 7].
The key for success in the treatment of arteriovenous mal-
formations is understanding the anatomy of the nidus and the
type of arteriovenous interconnections [3]. Houdart E. (1993)
describes three types of arteriovenous interconnections: first
type is arteriovenous, in which no more than three arteries
drain into an initial venous component; the second type is
arteriolovenous, in which more than tree arteries drain into
a vein; the third type is arteriolovenulous, in which multiple
arterioles drain into multiple vennules [5]. Namely the third
type of arteriovenous malformations is most resistant to treat-
ment, having the highest relapse rate [3].
The diagnosis of arteriovenous malformations is made:
® clinically (tilting of the pelvis, scoliosis, extremity len-
gth discrepancy, asymmetry, skin changes, tumefaction
at inspection; characteristic thrill at auscultation; bruit,
pulsation, consistency at palpation) [4];

® arterial duplex shows the arteriovenous communicati-
ons (low-resistance high-velocity arterial flow, above the
baseline, with high diastolic flux, and pulsatile venous
flow below the baseline, vessels are tortuous) [1];

m MRA - demonstrates structure, extension and relation of

the lesion and adjacent tissues;

® CT with 3D reconstructions show three dimensional

spatial anatomy of the malformation;

® general blood analyses may show thrombocytopenia

(platelet trapping), anemia (in case of bleeding), hema-
turia (renal localization) etc.;

® coagulation tests can be suggestive of an utilization co-

agulation disorder, with elevated D-dimmers and low
fibrinogen;
® cardio-pulmonary evaluation is performed by ECG, Eco-
CG, thoracic radiography;

® arteriography - is performed after the diagnosis is made
through the mentioned methods. Its goal is to determine
the feeding arteries for the access to the nidus.

Differential diagnosis is made with vascular tumors in the
first place. Frequently vascular malformations are mistaken-
ly diagnosed as hemangiomas. In the quiescent stage arteri-
ovenous malformations can be confounded with a capillary
malformation. In stage III of an arteriovenous malformation
it is important to differentiate it from other diseases that can
cause extremity ischemia (embolic occlusions, atherosclerosis
etc.) [8].

According to an international study that included 2000 pa-
tients, the ISSVA group has formulated six principles of vascu-
lar malformation treatment [4]:

® individual approach to each patient;



® tratarea precoce a pacientilor cu varste intre 3 si 7 ani,

inainte de a incepe scoala;

® inlaturarea disfunctiei hemodinamice;

m extirparea radicala doar in cazul evitarii prejudiciului

functional;

® interventia chirurgicala trebuie sa fie programata si eta-

pizata;
® tratamentul trebuie sa fie interdisciplinar si combinat.
Alti autori (grupul de la Mayo) considera ca interventia tre-
buie sa fie intr-o singura sedinta [4].
Modernizarea tehnicilor endovasculare prin disponi-
bilizarea cateterelor flexibile, cu un calibru mic, permite
canularea supraselectiva cat mai distala a segmentului ar-
terial al malformatiei, chiar ajungand in ,nidus” (partea cen-
trala a malformatiei), cu demarcarea angiografica a structu-
rii malformatiei. Scopul principal este de a oblitera nidusul
malformatiei. Este contraindicata folosirea coil-urilor, plug-
urilor sau balonaselor detasabile, gelfoam-ului sau altor par-
ticule mari pentru a nu oblitera arterele In segmentele pro-
ximale, astfel blocand accesul endovascular spre ,nidus”. Atat
coil-urile, cat si substantele sclerozante (alcool absolut) pot fi
folosite pentru obliterarea segmentului venos, dupa lichida-
rea ,nidusului”. Embolizarea ,nidusului” se va face cu materi-
ale ce asigura obliterarea permanenta a acestuia la nivel mi-
croscopic. Dintre agentii ce se bucura de un succes mai mare,
mentionam particulele de spuma din polyvinil alcool (Ivalon)
[8], alcoolul absolut [9], adezivele din cyanoacrilat cu polime-
rizare rapida (NBCA), copolimerul de alcool/tantal (Onyx, ev3,
Irvine, California) [3]. Adezivul cu cyanoacrilat trebuie diluat
inainte de injectare prin cateter pentru a evita reactia de poli-
merizare in cateter, soldata cu obliterarea lui.
Un studiu retrospectiv, efectuat pe 272 de pacienti, suge-
reaza ca tratamentul chirurgical de unul singur sau ,hibrid”,
adica, combinat cu embolizarea endovasculara, are rezultate
mai bune in cazul malformatiilor arteriovenoase localizate si
intr-un stadiu mai precoce de evolutie [10].
in cazul malformatiilor arteriovenoase, aflate intr-un sta-
diu avansat de evolutie, este putin probabil ca embolizarea en-
dovasculara sa fie suficienta pentru controlul optim al leziunii,
impunand abordarea terapeutica ,hibrida” [11].
Printre complicatiile posibile dupa embolizarea malfor-
matiilor arteriovenoase, mentionam:
m overspill-ul”, ce consta In revarsarea materialului embo-
lic In alte bazine, cu provocarea fenomenelor ischemice;

® in cazul folosirii alcoolului absolut, se induce un sindrom
algic pronuntat, necroze, leziuni ale nervilor, uneori
chiar si deces din cauza hipertensiunii arteriale pulmo-
nare, urmata de insuficienta respiratorie acuta si colaps
cardiovascular;

® complicatii la locul punctiei (hematom pulsatil, trombo-

za arteriald, disectie, fistula arteriovenoasa).

Este de mentionat ca aproximativ 57% dintre pacientii
tratati prin metoda endovasculara si chirurgicald, vor avea
recurenta malformatiei in primul an dupi tratament. in 98%
din cazuri, malformatiile pot recidiva in decursul urmatorilor
5 ani dupa tratament. Astfel, daca dupa 5 ani dupa interventie
nu are loc o reexpansiune a malformatiei, faptul dat indica la

Tratamentul endovascular al malformatiilor arteriovenoase

® early treatment of patients aged 3 to 7 years, before

school starts;

= management of the hemodynamic dysfunction;

® radical resection only if no functional prejudice will

occur;

® surgery must be planned and staged;

= treatment should be interdisciplinary and combined.

Other authors (Mayo group), suggest that surgery should
be radical and not staged [4].

As endovascular technologies evolve, more flexible and
small caliber endovascular catheters are becoming available.
This improves the accessibility of the nidus of the malforma-
tion, the main goal being its obliteration. It is contraindicated
to use coils, plugs, detachable balloons or gel foam, for feeding
artery occlusion, thus blocking the endovascular access to
the nidus. Coils and sclerosing agents (absolute alcohol) can
be used for obliteration of the draining vein after negotiation
of the nidus. The embolization of the nidus should be perfor-
med with agents that would permanently obliterate it at a mi-
croscopically level. Particles that are used with better results
are polyvinyl alcohol foam (Ivalon) [8], absolute alcohol [9],
rapid polymerization cyanoacrylate glue (NBCA), alcohol co-
polymer/tantalum (Onyx, ev3, Irvine, California) [3]. Cyanoa-
crylate glue must be diluted before administered through the
catheter, to avoid its obliteration.

A retrospective study of 272 patients suggests that surgical
treatment alone, or the hybrid approach (in combination with
endovascular embolization) shows better results in localized
malformations that are not in advanced stages [10].

Arteriovenous malformations which are in an advanced
stage, frequently cannot be managed only by means of an en-
dovascular embolization, and a hybrid approach is needed
[11].

Possible complications after endovascular embolizations
include:

m “gverspill” of the embolic material into adjacent arterial

pools with subsequent ischemic phenomena;

® use of absolute ethanol can cause severe pain, necrosis,

nerve damage, sometimes death due to acute pulmonary
hypertension, respiratory insufficiency and cardiovascu-
lar collapse;

® puncture site complications (pulsatile hematoma, arteri-

al thrombosis, dissection, arteriovenous fistulas).

Approximately 57% of patients treated endovascular or/
and surgically will have a relapse in the first year after the
intervention. In 98% cases, relapse of malformations is ob-
served during 5 years after treatment. Thus, a durable result
is considered if there is no enlargement of the malformation
after 5 years. It is to be concluded that patients after treatment
of arteriovenous malformations should be monitored at least
for 5 years [12].

Conclusions
Endovascular management is the method of choice in the
modern treatment of arteriovenous malformations, followed
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o evolutie favorabil3, de durata. Deci, pacientii care au benefi-
ciat de interventii endovasculare si/sau chirurgicale, trebuie
monitorizati, cel putin, 5 ani [12].

Concluzii

Managementul endovascular reprezinta metoda de electie
in tratamentul modern al malformatiilor arteriovenoase, ur-
mata sau nu de extirparea chirurgicald, in functie de delimi-
tarea anatomicd si particularitatile malformatiei. In cazurile
mai complexe, sunt necesare embolizari endovasculare repe-
tate, deseori fiind suficiente pentru ameliorarea sau abolirea
simptomelor. Uneorij, se cere o abordare multidisciplinara. Din
materialele folosite pentru embolizare, cele mai eficiente, in
prezent, sunt considerate adezivele cyanoacrilate sau copo-
limer de alcool/tantal (Onyx), administrate supraselectiv in
nidusul malformatiei arteriovenoase, cu sau fara sclerozarea
sau/si coilingul segmentului venos, pentru un rezultat durabil.
Monitorizarea pacientilor dupa tratamentul endovascular si/
sau chirurgical al malformatiilor arteriovenoase trebuie sa fie
de, cel putin, 5 ani.

Contributia autorilor

BS si GV au efectuat interventia, BS, BE, CR, CI au participat
la luarea deciziilor asupra managementului perioperator, BS a
conceput si a scris manscrisul, BI si BE au revizuit si au com-
pletat manuscrisul. Toti autorii au citit si au aprobat versiunea
finald a manuscrisului.

Declaratia de conflict de interese
Autorii declara lipsa conflictului de interese.

Referinte / references

1. Enjolras 0., Wassef M., Chapot R. Arterial malformations in color
atlas of vascular tumors and vascular malformations. Ed. Cam-
bridge University Press, New York, USA, 2007, p. 255-256.

2. Puttgen B, Redett R,, Mitchell S. Vascular anomalies. Hemangio-
mas and vascular malformations. Medical and surgical managen-
ent. In: Abram’s angiography, Interventional radiology, third edi-
tion. Ed. Lippincott Williams & Wilkins, Philadelphia, USA, 2014,
p. 320.

3. Rowlands P, Healey A. Vascular malformations. In: Endovascular
Intervention for Vascular Disease, Principles and Practice. Ed. In-
forma Healthcare, New York, USA, 2008, p. 451-452.

4. Dimakakos P, Kotsis T. Arteriovenous malformations in vascular
surgery. Ed. Springer-Verlag, Berlin Heidelberg, 2007, p. 580-583.

5. Houdart E., Gobin Y, Casasco A., Aymard A., Herbreteau D., Mer-
land J. A proposed classification of intracranial arteriovenous fis-
tulae and malformations. Interv. Neuroradiol, 1993; 35: 381-5.

6. Enjolras 0., Logeart ., Gelbert F, Lemarchand-Venencie F, Reizine
D., Guichard J. et al. Arteriovenous malformations: a study of 200
cases. Ann. Dermatol. Venereol,, 2000, 127: 17-22.

MJHS 10(4)/2016

or not by surgical excision, depending on the anatomical delin-
eation of the malformation and its particularities. In complex
cases, staged embolizations are practiced. These are many
times sufficient for symptom relief. In other cases a multidisci-
plinary approach is needed. The most effective materials used
for embolization are cyanoacrylate glue, alcohol copolymer/
tantalum (Onyx) or absolute alcohol delivered supra selective-
ly into the nidus followed or not by coiling and/or sclerosing
the venous outflow segment, for durable results. Patients after
treatment of arteriovenous malformations should be moni-
tored at least for 5 years.
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Pacienta de 57 de ani, pensionara, nefumatoare, s-a adre-
sat pentru dispnee la efort fizic minim, fatigabilitate cronica
marcata, somnolenta diurng, insomnii, somn intrerupt asociat
cu sfordit si perioade de apnee, nicturie (2-3 ori/noapte), ce-
falee matinala si xerostomie, dureri periodice in zona periom-
bilicala. Din anamnestic: obeza din tinerete (100 kg), hiper-
tensiva de 7 ani, de peste 10 ani prezinta dereglari de somn
si sfordit zgomotos. Examenul obiectiv evidentiaza tegumen-
te uscate, pastozitatea gambelor, acrocianoza usoara (buze,
gambe), obezitate cu IMC=47 kg/m? (m=118 kg, h=154 cm),
circumferinta gatului de 43 cm, circumferinta abdomenului
- 140 cm, hernie ombilicala 3x4 cm, respiratie nazala libera,
murmur vezicular diminuat, hemodinamica stabila (FCC=68/
min; TA=130/80 mmHg), scor Mallampati III [1] si 17 puncte
pe scala somnolentei diurne Epworth [2].

Radiografia toracelui normala, ECG cu semne de suprain-
carcare a ventriculului drept. EcoCG a aratat dilatarea usoara
a ambilor atrii (pand la 56 mm), cu ventriculul stang de di-
mensiuni normale si fractia de ejectie pastrata (50%), ven-
triculul drept (VD) dilatat mult (46 mm) si hipertensiune
pulmonara severa (presiunea sistolica in artera pulmonara -
80 mmHg). SpO, In repaus 95%. Spirometric VEMS - 81%j;
CVF - 80%; VEMS/CVF - 109%, iar gazimetric, pH - 7,43; Pa0,
- 96 mmHg; PaCO, - 44 mmHg.

Intrebdri:

1. Considerand datele anamnestice si examenul clinic,
care sunt cauzele probabile ale hipertensiunii pulmo-
nare?

2. Ce investigatii sugerati pentru confirmare?

3. Care tratament este cel mai indicat?
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Female patient, aged 57, retired, non-smoking, presents
dyspnea on exertion, at minimal effort, chronic severe fa-
tigue, daytime sleepiness, insomnia, broken sleep associated
with snoring and apneas, nocturia (2-3 times/night), morning
headaches and xerostomia, periodic pain in the periumbilical
region. From history: juvenile obesity (100 kg), hypertensive
since the age of 50, presents sleep disturbances and noisy
snoring for over 10 years. The physical examination reveals
dry skin, mild inferior limbs edema, acrocyanosis (lips, legs),
obesity with the BMI=47 kg/m? (m=118 kg, h=154 c¢m), neck
girth - 43 cm, abdominal circumference - 140 cm, umbilical
hernia 3x4 cm, free nasal breathing, diminished vesicular
sounds, stable hemodynamics (HR=68 bpm; BP=130/80
mmHg), Mallampati [l score [1] and 17 points on the Epworth
Sleepiness Scale [2].

Chest X-ray was normal, ECG revealed signs of right ven-
tricular strain. The EcoCG revealed slight dilation of both atria
(up to 56 mm) with the left ventricle of normal dimensions
and preserved ejection fraction (50%), severe right ventricle
(RV) dilatation (46 mm) and severe pulmonary hypertension
(pulmonary artery systolic pressure 80 mmHg). SpO, at rest is
95%. Spirometric and blood gazes values are as follows FEV1
- 81%; FVC -80%; FEV1/FVC - 109%, pH - 7,43; Pa0, - 96
mmHg; PaCO, - 44 mmHg.

Questions:

1. Considering the anamnestic data and the physical ex-
amination, which are the probable causes of pulmonary
hypertension?

2. What tests do you suggest for confirmation?

3. Which treatment is the most suitable?



Iggl

Cauzd rard de hipertensiune pulmonard severd

WEINMANN

(%) i;\

Fig. 1 Dispozitiv pentru tratamentul cu presiune pozitiva continua (CPAP).

Aparatul In mod automat mentine presiunea pozitiva continud in cdile aeriene. Acest fapt previne obstructia cdilor aeriene superioare in timpul somnului,
functionand ca o ateld pneumatica respiratorie, aviand, ca si mecanism, aplicarea, la acest nivel, de aer cu presiune pozitiva. AutoCPAP este un CPAP care are un
algoritm propriu, inclus in memoria aparatului si care, pe baza unor informatii asupra variatiilor fluxului de aer sau presiunii de la nivelul circuitului format
de masca si tubulaturd, identifica limitdrile de flux aerian (hipopneile sau apneile) si creste, progresiv, presiunea pana la disparitia acestora, urmand a o scade,
progresiv (dar nu la valori mai mici de 4 cm H,0), in caz ca acestea nu mai apar. La autoCPAP, se fixeaza o presiune de start, minimd (nu mai mica de 4 cm H,0)
si una maximd (sub 20 cm H,0), intre care aparatul mentine presiunea utild, conform algoritmului propriu. Presiunea pozitiva utila variaza de la o noapte la alta
sau in cursul aceleiasi nopti, in functie de stadiul somnului. Aparatul autoCPAP are un card propriu de memorie, care inregistreaza numarul de apnei, hipopnei
reziduale. Dupa descarcarea si citirea datelor cardului, medicul alege presiunea utila, la care IAH este sub 10 pe ora.

Fig. 1 Device used for the continuous positive airway pressure (CPAP) therapy.

The machine automatically maintains the continuous positive pressure in the airways, which prevents the obstruction of upper airways during the sleep,
functioning like a pneumatic respiratory splint, applying, at this level, air with positive pressure. AutoCPAP is a CPAP that has an own algorithm embedded in
the memory of the machine and that, based on data about the variations of the airflow or of the pressure at the level of the circuit formed by a mask and tubes,
decelerates the limits of airflow, hypopneas or apneas and progressively increases the pressure until they disappear, then progressively decreasing the pressure
(not lower than 4 cm H,0) if they do not appear. A minimal starting pressure is assigned to autoCPAP (not lower than 4 cm H,0 and not higher than 20 cm H,0) for
the device to maintain the optimal pressure according to its own algorithm. The positive pressure varies from one night to another or throughout the same night,
depending on the stage of the sleep. AutoCPAP has its own memory card, which records the number of residual apneas and hypopneas. After downloading and
analyzing the data from the card, the doctor chooses the pressure at which the AHI <10/hour.
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Fig. 2 (a) Inregistrare poligrafici. Consemnate mai multe episoade de sistare a fluxului oro-nazal cu durata peste 10 secunde - apnei
(marcate cu A), insotite de efort respirator prezent (marcate E pe traseul efortului abdominal si al efortului toracic), continuu pe intreaga

perioada de absentd a fluxului aerian si asociate cu desaturari semnificative (SpO, sub 84-85%).

Fig. 2 (a) Polygraphic recording. Multiple episodes of oro-nasal airflow cessation are recorded, lasting over 10 seconds - apneas
(marked with A), accompanied by respiratory effort (marked with E on the trail of abdominal and thoracic efforts), persisting during
the entire period of cessation of the airflow and associated with significant desaturations (SpO, below 84-85%).



The rare cause of severe pulmonary hypertension

resp. Flow

-35,0

Thorag-Effort

2,00

Abdomen-Effort
160

Saturation

B2.0

123

1235

125

128

125

100|

5|

70|

iul\ i 40s b i 27s I b f 475

u A T T A /’_'TM—”_“LAM’_’NMW“LV’

| | | I | |
[ | | ] | | [ [

E
| | | | E | | E | |
[ | | ] | | [ [
| E | | | E | E | |
| | | | | Il |
R I f 855 55% f 54s| [49% f g
| | | | | | |
ﬁu—n@—%—@m—};g—w—mw—m_%! : 68 72 74 74706765 54!54 64-62-57-55-164 56

Fig. 2 (b) Inregistrare poligraficd din perioada somnului cu apnei (A) de duratd mai mare (27-40-57 secunde),

insotite de efort respirator (E) si asociate cu desaturari foarte semnificative (pana la 49%).

Fig. 2 (b) Polygraphic recording during the sleep with longer-lasting (27-40-57 seconds) apneas (A),
accompanied by respiratory effort (E), and associated with highly significant desaturations (till 49%).
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Fig. 3 (a) Traseul puls-oximetrie si frecventa cardiaca din timpul poligrafiei. De notat desaturarile intermitente

Sp02

Fulse

semnificative pana la 70%, asociate cu tahicardie 90-100 batdi pe minut.

Fig. 3 (a) Pulse oximetry and heart rate chart during the polygraphy. Significant intermittent desaturations

up to 70%, associated with tachycardia 90-100 bpm, should be noted.
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Fig. 3 (b) Traseul puls-oximetrie si frecventa cardiaca in timpul tratamentului cu presiune continua in cdile aeriene (CPAP).

De notat saturatia normala pe toata durata somnului.

Fig. 3 (b) Pulse oximetry and heart rate chart during the CPAP therapy. The normal saturation throughout the sleep should be noted.
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Fig. 4 Traseu din timpul titrarii auto-CPAP (de notat normalizarea fluxului oro-nazal). La pacienta prezentatd, prin poligrafie respiratorie repeta-
td, a fost titrata o presiune medie de 7,5 cm H,0 (relativ joasa), capabila sa previna evenimentele obstructive cu o toleranta buna a CPAP terapiei.

Fig. 4 Chart from the auto-CPAP titration (note the normalization of the oro-nasal airflow). At the repeated respiratory polygraphy, an average
pressure of 7.5 cm H,0 was titrated (relatively low), capable to prevent obstructive events with a good tolerance of the CPAP therapy.

Rdspunsuri:
1. Hipertensiunea pulmonard cronicd tromboembolicd
Prin examenul ecocardiografic s-au exclus sunturile in-
tracardiace congenitale si HTP secundara afectiunilor inimii
stangi, iar testele functionale respiratorii si radiografia torace-
lui infirma afectiunile pulmonare in calitate de factor etiologic.
HTAP idiopatica este o afectiune foarte rara si, de regula, debu-
teaza la o varstd mai tanara. Ar mai exista posibilitatea HTAP
din hepatopatie oligosimptomatica, boli ale tesutului conjunc-
tiv oculte, infectie HIV, dar cea mai probabilad este hiperten-
siunea pulmonara cronica tromboembolica (HTPCT), care re-
prezinta o patologie caracterizata prin remodelare vasculara
pulmonara, ca si consecinta a trombembolismului arterelor
pulmonare mari. Incidenta cumulatda a HTPCT in primii doi ani
dupa un episod tromboembolic simptomatic a fost raportata
a fi cuprinsa in intervalul 0,1-9,0% [3]. Unii pacienti, in mod
particular cei cu obstructie vasculara unilateral completa, pot
avea, in repaus, o hemodinamica pulmonara normald, contras-
tand cu simptomatologia bolii; se considerd, totusi, ca si acesti
pacienti au HTPCT, iar managementul lor este similar [3].

Sindromul de apnee obstructivd in somn

Pacienta prezinta manifestari evidente ale sindromului de
apnee obstructiva In somn (SASO). Pacientii cu SASO frecvent
dezvolta in timpul somnului episoade de crestere a presiunii
pulmonare. La pacientii cu SASO, instalarea hipertensiunii pul-
monare semnaleazda un prognostic nefavorabil, influientand
atat mortalitatea, cat si calitatea vietii. Mecanismul patogenetic
cel mai probabil al HTP in relatie cu SASO este hipoxemia, care
induce, reflex, o crestere a presiunii in circulatia pulmonara.

De regula, SASO determina cresteri usoare/moderate

ale presiunii 1n artera pulmonard, in special, la persoanele
fara afectiuni pulmonare. Modificarile sunt mai pronuntate
la pacientii cu hipoxemie diurna (din sindromul obezitate-
hipoventilatie sau din asocierea cu BPOC).

2. Investigatii suplimentare recomandate:

® d-dimerii;

® dopplerografia vaselor membrelor inferioare;

® poligrafia cardio-respiratorie;

m testele pentru excluderea sindromului antifosfolipidic
(anticorpi anticardiolipinici IgG si anticoagulantul lu-
pic);

m testele de coagulare (proteina S, proteina C, antitrombi-
na III).

Answers:

1. Chronic thromboembolic pulmonary hypertension

The EcoCG examination excluded congenital cardiac shunts
and PHT secondary to left heart diseases, while the pulmonary
function tests and the chest X-ray refute pulmonary diseases
as an etiologic factor. Idiopathic PAH is a very rare disease
and, usually, starts at a younger age. There could also be the
chance of PAH due to oligosymptomatic liver disease, occult
connective tissue diseases, the HIV infection, but the most
probable is the chronic thromboembolic pulmonary hyperten-
sion (CTEPH), which is a disorder characterized by pulmonary
vascular remodeling as a consequence of the thromboembo-
lism of large pulmonary arteries. The cumulative incidence of
CTEPH during the first two years following an episode of symp-
tomatic thromboembolism was reported to be within the range
0.1-9.0% [3]. Some patients, particularly those with unilateral
complete vascular occlusion, can have normal pulmonary he-
modynamics at rest, contrasting with the symptoms of the dis-
ease; yet these patients are also considered to have CTEPH, and
their management is similar [3].

The syndrome of obstructive sleep apnea

There are obvious manifestations of the obstructive sleep
apnea syndrome (OSA) in this case. Patients with OSA present
frequent episodes of increase of the pulmonary pressure dur-
ing their sleep. The development of hypertension in patients
with OSA means unfavorable prognosis, influencing both the
mortality and the quality of life. The most presumptive patho-
genetic mechanism of PHT associated with OSA is hypoxemia,
which induces an increase of the pressure in the pulmonary
circulation.

Usually, OSA determines slight/mild increases of pulmo-
nary artery pressure, especially in people without pulmonary
diseases. The changes are more obvious in patients with daily
hypoxemia (from the obesity-hypoventilation syndrome or
from associated COPD).

2. Suggested tests for confirmation:

® the d-dimers;

= Jower limb vessels Doppler ultrasound;

® cardiorespiratory polygraphy;

m tests for antiphospholipid syndrome (anti-cardiolipin

IgG antibodies and lupus anticoagulant);
® coagulation tests (protein S, protein C, antithrombin III).



The rare cause of severe pulmonary hypertension

3. Odata ce un pacient a fost diagnosticat cu SASO, cu un
IAH ce depaseste 15 evenimente pe ora sau mai mare de 5,
dar cu somnolenta excesiva diurna si/sau comorbiditati car-
diovasculare, are indicatia pentru tratamentul cu presiune po-
zitiva continua. Terapia consta in utilizarea unui aparat numit
CPAP (1. engl. continuous positive airway pressure), care furni-
zeaza aer cu presiune pozitiva continua in cdile aeriene printr-
un ansamblu de tubulatura si masca (Figura 1).

Comentarii

Hipertensiunea pulmonara cronicd tromboembolica a fost
exclusa in baza d-dimerilor negativi, testelor pentru sindro-
mul antifosfolipidic, dopplerografiei normale a vaselor mem-
brelor inferioare.

La pacienta prezentata, pe traseul poligrafiei respiratorii
(Figurile 1a si 1b), au fost Inregistrate mai multe episoade de
sistare a fluxului oro-nazal, cu durata peste 10 secunde (ap-
nei), insotite de efort respirator prezent, continuu pe intreaga
perioadd de absenta a fluxului aerian si asociate cu desatu-
rari semnificative. A fost stabilit diagnosticul de Sindrom de
apnee/hipopnee obstructiva in somn, forma severd, cu Index
de Apnei Hipopnei (IAH) de 69 pe ora de inregistrare, cu hi-
poxemie nocturnad severa intermitentd, in stransa corelatie cu
evenimentele respiratorii, avand un Index de Desaturare (ID)
de 61 pe ora de Inregistrare. SpO, medie nocturna: 87%; SpO,
minima: 49%; Sp0,<90% timp de 4 ore 20 minute.

A fost efectuata titrarea cu aparatul autoCPAP (reglarea
presiunii la care sunt suprimate apneile/hipopneile in toate
stadiile somnului). S-a obtinut o titrare optima, cu un indice
IAH restant de 2,9/ora (Figurile 3 si 4), la o presiune medie de
7,5 cm H,0. SpO0, medie nocturna 94%; SpO, minima: 89%. La
evaluarea pacientei la 1 luna de terapie cu CPAP, complianta
foarte buna - 100%, cu o medie de utilizare a aparatului de 8
ore 20 minute in 24 de ore. Scala de evaluare a somnolentei
Epworth a aratat un scor de 5 puncte. Pacienta a slabit cu 10 kg.

Majoritatea pacientilor cu SASO nu primesc un diagnostic
cert si nu sunt tratati la timp [4]. Confirmarea prezentei HTP
la pacientii cu SASO este extrem de importanta din mai mul-
te motive: (1) SASO este asociat cu o mortalitate mai mare la
pacientii cu HTP fata de cei fara HTP; (2) o modalitate spe-
cifica de tratament trebuie efectuata in SASO; (3) trebuie sa
se determine o posibila coexistenta a unei alte etiologii a HTP,
care poate necesita o strategie de management diferit.

In cazul pacientilor diagnosticati cu HTP, poligrafia cardi-
orespiratorie/polisomnografia trebuie sa reprezinte o etapa
obligatorie 1n evaluare, inainte ca diagnosticul de HTP sa fie
afirmat. Poligrafia cardiorespiratorie este o metoda simpla,
ieftina si putin laborioas3, folosita pentru diagnosticul SASO,
identificand la fel de sigur ca si polisomnografia prezenta si
caracterul apneilor sau hipopneilor. Se realizeaza prin inregis-
trarea continua, pe durata unei nopti, a fluxului aerian oro-na-
zal sau nazal, a sforaitului, miscarilor respiratorii si abdomi-
nale, a pulsoximetriei (SpO,) si alurei ventriculare, a pozitiei
corpului.

Scopul tratamentului SASO este mentinerea deschisa a ca-
ilor aeriene superioare (CAS) in timpul somnului, suprimarea
apneelor, hipopneelor, microtrezirilor si hipoventilatiei in toa-
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3. Once a patient is diagnosed with OSA, with the AHI of
over 15 events per hour or more than 5, but with excessive
daytime sleepiness and/or cardiovascular comorbidities, he is
suitable for treatment with continuous positive airway pres-
sure (CPAP): a machine is delivering air with continuous posi-
tive pressure into the airways through a combination of tubes
and a mask (Figure 1).

Comments

Chronic thromboembolic pulmonary hypertension was
excluded based on the negative d-dimers, the tests for the an-
tiphospholipid syndrome, and the normal results of the lower
limb vessels Doppler examination.

The patient’s respiratory polygraphy(Figures 2a and 2b)
shows multiple episodes of oro-nasal airflow cessation, last-
ing over 10 seconds (apneas), accompanied by respiratory
effort, persisting during the entire period of cessation of the
airflow and associated with significant desaturations.The di-
agnosis of Severe Obstructive Sleep Apnea/Hypopnea Syn-
drome was made, with an Apnea Hypopnea Index (AHI) 69/
hour of recording, with severe nocturnal intermittent hypox-
emia, closely correlated with the respiratory events, with an
Oxygen Desaturation Index (ODI) 61/hour of recording. Aver-
age nocturnal was SpO, - 87%; minimal SpO, - 49% and SpO,
<90% - 4 hours 20 minutes.

The patient has undergone titration with the autoCPAP
machine (automatic adjusting of pressure at which the apne-
as/hypopneas are suppressed in all sleep stages). An optimal
titration was achieved, with a residual AHI of 2.9 /hour (Fig-
ures 3 and 4), at an average pressure of 7.5 cm H,0. Average
nocturnal SpO, - 94%; minimal SpO, - 89%. At the follow-up
visit after 1 month of CPAP therapy, according to memory card
the patient’s compliance is very good - 100%, with an average
usage of 8 hours 20 minutes/24 hours. The Epworth Sleepi-
ness Scale showed a score of 5 points. The patient lost 10 kg.

Most of the patients with OSA are not diagnosed correctly
and are not treated in time [4 ]. Confirmation of PHT in pa-
tients with OSA is extremely important for many reasons: (1)
OSA is associated with a higher mortality in patients with PHT,
compared to those without PHT; (2) a specific way of treat-
ment must be established in OSA; (3) a possible coexistence of
another etiology of PHT, which may require a different man-
agement strategy, must be pointed out. In the case of patients
diagnosed with PHT, the cardiorespiratory polygraphy/poly-
somnography must be a compulsory step in the evaluation,
prior to declaring the diagnosis of PHT. The cardiorespiratory
polygraphy is a simple, cheap and less laborious method, used
for the diagnosis of OSA, identifying just as accurately the pres-
ence and the features of apneas and hypopneas. It is achieved
by continuous recording, during one night, of the oro-nasal or
nasal airflow, snoring, respiratory and abdominal movements,
pulse oximetry (SpO,) and ventricular rate, the body posture.

The purpose of the treatment of OSA is to maintain the up-
per airway (UA) open during the sleep, to suppress apneas,
hypopneas, micro-awakenings and hypoventilation in all the
stages of sleep, to stabilize the curve of nocturnal oximetry,
and to abolish snoring. The CPAP therapy must last at least



te stadiile somnului, stabilizarea curbei oximetriei nocturne,
abolirea sforaitului. Terapia cu CPAP trebuie sa fie de mini-
mum 4-6 ore pe noapte pentru a fi eficienta prin reducerea
somnolentei, a evenimentelor cardiovasculare si cresterea ca-
litatii vietii [3].

Exista multiple studii care au demonstrat scaderea nivele-
lor presiunii pulmonare dupa initierea CPAP, dar rezultatele
sunt discordante 1n alte serii de pacienti [5]. Efectele sunt de-
pendente de valorile initiale ale presiunii in circulatia pulmo-
nard, precum si de coexistenta initiala a disfunctiei diastolice
a ventricolului stang.
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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
characters as a superscript index at the end of their names is recom-
mended:



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 - prezinta rezultatele principale ale studiului;
= Concluzii - o scurtd trecere in revista a constatdrilor facute, cu
posibile implicari pentru studii ulterioare.

Nu utilizati abrevieri si citatii In rezumatul articolului.

Cuvintele cheie

Enumerati 4-10 cuvinte cheie, care sunt reprezentative pentru
continutul articolului. Pentru a usura gasirea articolului Dvs. de catre
motoarele de cautare ale bazelor de date, folositi termeni recoman-
dati din lista de titluri cu subiect medical de pe http://nlm.nih.gov/
mesh.

inregistrarea trialului clinic

In caz dacd articolul Dvs. comunici rezultatele unui trial clinic, va
rugam sa indicati Registrul trialului si numarul unic de inregistrare
a trialului.

Exemplu: ,Current Controlled Trials ISRCTN61362816”. Atentie!
Nu trebuie sd existe niciun spatiu intre literele si cifrele numarului
unic de inregistrare a trialului. Pentru mai multe informatii, va rugam
sa accesati http://www.isrctn.org (International Standard Randomi-
sed Controlled Trial Number) si http://www.icmje.org (International
Committee of Medical Journal Editors).

(*) - Corresponding author;

(1) - Authors with equal contribution.

(e.g. Adrian Belii*, Adrian Beliit)

= Affiliation: Please state the full name of institution, city and
country to which the author(s) is affiliated. Affiliation should be
marked with Arabic numerals in superscript after the author(s)
name (e.g. Adrian Belii')

= Article highlights:

O What is not yet known on the issue addressed in the submitted
manuscript (described in 1-3 sentences)

© The research hypothesis (described in 1-2 sentences)

© The novelty added by manuscript to the already published sci-
entific literature (limited to 1-3 sentences).

From new page:
Abstract
The abstract should be written using the past tense, third per-
son. It should provide a concise summary of the purpose, objectives,
significant results and conclusions of the study. The summary text
should not exceed 350 words organized into the following sections:
= Introduction - reflect in short the context and purpose of the
study;
= Material and methods - describe how the study was conduc-
ted and specify the applied statistics;
= Results - present the key results of the study;
= Conclusions - a brief overview of the findings, with possible
implications for further studies.
Do not use abbreviations or citations in the abstract of the article.
Key words
List 4-10 keywords that are representative for the contents of the
article. To facilitate finding of your article by search engines of elec-
tronic databases, use MESH keywords list (available on http://nlm.
nih.gov/mesh).

Registered clinical trial

In case if your article reported the results of a clinical trial, please
indicate Trial Register and the unique registration number of the
trial.

E.g.: “Current Controlled Trials ISRCTN61362816”

Attention! There should be no space between letters and num-
bers of the unique record number of the trial. For more information,
please visit http://www.isrctn.org (International Standard Random-
ized Controlled Trial Number) and http://www.icmje.org (Interna-
tional Committee of Medical Journal Editors).

From new page:

Introduction

The Introduction section should be written using past tense, third

person, and should:

= provide information that would allow readers outside of the fi-
eld to enter the context of the study, to understand its meaning;

= define the problem addressed and explain why it is important;

= include a brief review of recent literature in the field;

= mention any controversy or disagreement existing in the field;

= formulate research hypothesis and present the main and se-
condary assessed outcomes;

= conclude with the research’ propose and a short comment
whether the purpose has been achieved.



Din pagina noua:

Introducerea

Introducerea, scrisa la timpul trecut, persoana a treia, trebuie:

= sa ofere informatii care ar permite cititorilor din afara dome-
niului sd intre In contextul studiului, sa-i inteleaga semnificatia;

= sd defineasca problema abordata si sa explice de ce aceasta
este importanta;

= 53 includa o scurtd trecere in revistd a literaturii recente din
domeniu;

= sa mentioneze orice controverse sau dezacorduri relevante in
domeniu;

= sd formuleze ipoteza de cercetare si sa prezinte parametrul
principal si cei secundari de rezultat;

= 53 concluda cu scopul lucrarii si cu un comentariu care sa ateste
daca scopul propus a fost atins.

Material si metode

in sectiunea ,Materiale si metode” trebuie si fie descrise cu deta-
lii suficiente procedurile efectuate. Aici se vor mentiona protocoalele
detaliate privind metodele utilizate precum si informatii justificative.
Se vor include: design-ul studiului, descrierea participantilor si mate-
rialelor implicate, descrierea clard a tuturor interventiilor si compa-
ratiilor efectuate, precum si testele statistice aplicate. Se vor specifica
denumirile generice de medicamente. Atunci cand in cercetare sunt
folosite branduri, se indica in paranteze denumirea lor comerciala.
in cazul studiilor pe subiecti umani sau pe animale, trebuie si fie
mentionatd aprobarea etica (data si nr. procesului verbal al sedin-
tei Comitetului de Etica, presedintele CE si denumirea institutiei, in
cadrul careia activeaza CE), precum si consimtamantul informat al
persoanelor.

Rezultate

Rezultate si discutiile vor fi prezentate in sectiuni separate.

Autorii trebuie sa prezinte rezultate clare si exacte. Rezultatele
prezentate trebuie explicate (nu justificate sau comparate, in aceasta
sectiune) cu constatdri fundamentale, evident, referitoare la ipoteza
care a stat la baza studiului. Rezultatele trebuie redate concis si logic,
cu accentuarea celor noi.

Discutii

Se va descrie impactul, relevanta si semnificatia rezultatelor obti-
nute in domeniul respectiv. Rezultatele obtinute se vor compara cu cele
provenite din studiile anterioare din domeniu si se vor trasa potentiale
directii viitoare de cercetare. Discutiile trebuie sa contina interpretari
importante ale constatdrilor si rezultatelor, iIn comparatie cu studiile
anterioare. De asemenea, se vor mentiona limitele studiului si factorii
potentiali de bias.

Concluzii

Aceasta sectiune trebuie sa concluda laconic intregul studiu si sa
specifice, care este plus-valoarea adusa la informatiile disponibile
despre subiectul abordat. in concluzii nu se vor oferi informatii noi
si nu se vor dubla (repeta) cele prezentate in sectiunea ,Rezultate”.

Abrevieri

Folositi numai abrevieri standard. De asemenea, pot fi formulate
si alte abrevieri, cu conditia ca acestea vor fi descifrate In text atunci
cand sunt utilizate pentru prima data. Abrevierile din figuri si tabe-
le vor fi descifrate in legendd. Abrevierile trebuie folosite cat mai rar
posibil.
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Material and methods

“Materials and methods” section should present in sufficient de-
tails all carried out procedures. Here should be described protocols
and supporting information on the used methods. It will include
study design, subjects’ recruitment procedure, clear description
of all interventions and comparisons and applied statistics. in the
manuscript text the generic names of drugs should be used. When
drug brands are used their trade name will be shown in parenthe-
ses. For studies on humans or animals a statement about ethical
approval and informed consent of study subjects should be include.
Please specify date and number of Ethics Committee (EC) decision,
chair of the EC as well as institution within EC is organized.

Results

Results and discussion should be presented in separate sections.
Authors must present results in a clear and accurate manner. Results
should be explained (not justified or compared in this section) and
include fundamental statements related to hypothesis behind the
study. The results should be presented concisely and logically, em-
phasizing on new original data.

Discussion

Describe the impact, relevance and significance of the obtained
results for the field. The results are compared with those from pre-
vious publications and draw potential future research directions.
Discussions should include important interpretations of the findings
and results compared with previous studies. Also, study limitations
and potential bias should be mentioned.

Conclusions

This section should conclude laconically entire study, and high-
light the added-value brought on the studied issue. The conclusions
should not provide new information or double (repeat) those pre-
sented in the “Results” section.

Abbreviations

Use only standard abbreviations. Other abbreviations may be
defined and provided when are used for the first time in the manu-
script. Abbreviations In the figures and tables will be explained in leg-
end. Abbreviations should be used as rare as possible.

Declaration of conflict of interests

Following publication, persons or organizations involved in the
study become public and thus their reputation may be influenced.
Therefore, authors must disclose financial and non-financial relation-
ship with people or organizations and to declare conflicts of interest
related to the data presented in the manuscript. in accordance with
the ICMJE guidelines, authors must fulfill a statement of conflicts of
interest, which will be published at the end of the article.

Complementing the declaration of conflicts of interest the follow-
ing will be taken into consideration

For financial conflicts of interest

= specify whether any organization has financial relationship
with research presented in the manuscript, including funding,
salary, reimbursements;

= mentioned, if the article has any impact on the eventually in-
volved organization and could generate losses or profits after
publication, now or in the future;

= authors must indicate if they have shares ownership in any or-
ganization that may incur losses or take profits after publicati-
on, now or in the future. Also, you should specify whether the
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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-

author (s) own (s) or apply to any property rights (patent) on
the content used in the manuscript;
= indicate if there are any other conflicts of interest.

For non-financial conflicts of interest

= Please specify any non-financial conflicts of interest: political
individual, religious, ideological, educational, rational, com-
mercial etc. related to manuscript.

Authors’ contributions

This section of the manuscript is to specify the input and in-
volvement of each author. in this regard, please follow the suggested
format: “HW conceived the study and participated in study design
and helped drafting the manuscript. MG performed the processing of
specimens and tissue culture methods and drafted the manuscript. TK
performed immunofluorescence tests. PN participated in staining and
flow-cytometry. AR participated in the study design and performed
the statistical analysis. Final manuscript was read and approved by
all authors”.

Each author must have an individual contribution to the re-
search, manuscript preparation and work publication. An author
should contribute substantially to one of the following: the concept
and design of the work, performing of the experimental procedures,
data collection, compilation, analysis, interpretation and validation
of results.

According to the International Committee of Medical Journals
Editors, ICMJE (www.icmje.org), as author may be a person who fit
all four of following criteria:

1. has made a substantial personal contribution in desi-gning,
developing research protocol, or collected, analyzed and in-
terpreted data;

2. developed or reviewed critically the manuscript bringing a
significant intellectual contribution;

3. approved the final version of the manuscript ready for pub-
lication;

4. agrees to be responsible for all aspects of the conducted re-
search and submitted manuscript and to assure that all ques-
tions relating to accuracy or completeness of the work was
adequately assessed and resolved.

Note: Persons who have contributed to the work, but not fit the
four criteria mentioned above cannot be considered as authors.
Their contribution will be mentioned in the “Acknowledgment and
funding section” of the manuscript. Also, people who have only been
involved in data collection, monitoring, technical assistance and
funding, are not eligible as coauthors, but they may be mentioned in
the “Acknowledgements and funding” section. Mere position of head
of unit, department or institution, on which the research was con-
ducted, without fulfilling all four ICMJE criteria, doesn’t provide the
right to be a coauthor of the work.

Acknowledgements and funding

People who contributed to the study design, data collection, anal-
ysis and interpretation, manuscript preparation and editing, offered
general or technical support, contributed with essential materials
to the study, but do not meet ICMJE authorship criteria will not be
considered as authors, but their contribution will be mentioned in
section “Acknowledgements and funding”. Also in this section must
be specified the sources of work funding. Mention of persons or in-
stitutions who have contributed to the work and manuscript can be
made only after obtaining permission from each of them.



ratetea sau integritatea lucrdrii vor investigate si rezolvate in
mod corespunzdtor.

Nota: Persoanele, care au contribuit la realizarea lucrarii, insd nu
se incadreaza in toate cele 4 criterii enuntate mai sus, nu pot fi con-
siderate drept autori; contributia acestora va fi mentionatd in sectiu-
nea ,multumiri si finantare” a manuscrisului. De asemenea, persoa-
nele care au fost implicate doar in colectarea datelor, supraveghere,
asistenta tehnica si finantare, nu detin drept de Autor, dar ei pot fi
mentionati In sectiunea ,multumiri si finantare”. Simpla detinere a
functiei de sef de unitate, departament sau institutie, in cadrul careia
s-a efectuat cercetarea, fara indeplinirea tuturor celor 4 recomandari
ale ICMJE, nu ofera dreptul de a fi (co)autor al lucrarii.

Multumiri si finantare

Persoanele care au contribuit la elaborarea design-ul studiului,
colectarea datelor, analiza si interpretarea acestora, la pregatirea ma-
nuscrisului si la redactarea lui critica, au oferit suport general sau
tehnic, au contribuit cu materiale esentiale pentru studiu, dar care
nu indeplinesc criteriile ICMJE de Autor, nu vor fi considerate drept
Autori, dar contributia lor va fi mentionata In sectiunea ,multumiri si
finantare”. Tot in aceastd sectiune se vor mentiona sursele de finan-
tare ale lucrdrii. Mentionarea persoanelor fizice sau juridice, care au
contribuit la realizarea lucrarii si manuscrisului, poate fi facuta doar
dupa obtinerea unei permisiuni de la fiecare dintre ele.

Tabelele

Fiecare tabel va fi creat cu dublu-spatiere si amplasat pe o pagi-
na separata, dupa textul manuscrisului. Enumerarea tabelelor va fi
consecutivd, cu cifre arabe, in ordinea primei lor citari in text, scris
cu caractere grase (bold), alinierea - pe stanga, deasupra tabelului.
Fiecare tabel va avea un titlu laconic, care va fi scris cu caractere nor-
male (regular) sub numarul tabelului. Nu utilizati caractere bold in
interiorul tabelului. Urmati exemplul prezentat:

Tabelul 1. Evenimente adverse intra-anestezice si imediat
post-extubare

Lot experimen- Lot control

tal (n=100) (n=100) P
Disritmii 6,0% 3,0% 0,49
Instabilitate hemodinamica 7,0% 1,0% 0,034
Trezire prelungita* 11,0% 4,0% 0,19
GVPO' post-extubare 8,0% 27,0% 0,007
Durere intensa la trezire 17,0% 19,0% 1,0

Notd: * - trezire neobisnuit de lenta, dupa ce concentratia cerebrald a
reziduurilor de anestezice a trecut sub pragul de inducere a hipnozei;
t - greata si vomad postoperatorie. Analiza statistica utilizata: testul Fisher.

Legendele si notele explicative vor fi ficute sub tabel. Toate abre-
vierile non-standard se vor explica in notele de subsol, folosind ur-
matoarele simboluri, in urmatoarea ordine: *,t+,%,§, ||, 7, **, T 1,
$4,88, 1111, 7 Tetc

Mentionati, de asemenea, testele statistice aplicate si tipul de
date prezentate. Asigurati-va ca fiecare tabel este citat In text. Daca
utilizati date din altd sursa publicata sau nepublicata, trebuie sa obti-
neti permisiunea si sa declarati pe deplin sursa sub tabel.
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Tables

Content of each table should be double-spaced and placed on
a separate page after the text of the manuscript. Tables numbering
will be done using consecutive Arabic numerals in the order of their
first citation in the text; it is should be written in bold, align to left
and place above the table. Each table should have a concise title that
will be written In bold (regular) under table number. Do not use bold
within the table. Please follow the example:

Table 1. Intra-anesthetic and immediately post-extubation adverse
events

Experimental Control Cohort

Cohort (n=100)

(n=100)
Dysrhythmia 6.0% 30% 0.49
Hemodynamic instability 7.0% 1.0% 0.034
Prolonged awakening* 11.0% 4.0% 0.19
PONV* post-intubation 8.0% 27.0% 0.007
Strong pain on awakening 17.0% 19.0% 1.0

Note: * - Unusually slow awaking, after that cerebral concentration
of the anesthetic reach the under hypnotic level; T - postoperative
nausea and vomiting. Used statistical analysis: Fisher’s exact test.

Legends and notes will be place under the table. All non-standard
abbreviations should be explained in footnotes, using the following
symbols, in the following order: *, +, 4, &, | |, T.* t .+ £ 88 || | . T
q etc.

Applied statistical tests and the type of presented data should be
also mentioned. Make sure that each table is cited in the text. If you
use data from another published or unpublished source, you must
obtain permission and cited the source below the table.

Figures

Figures will be included in the main manuscript, and also sub-
mitted as separate files. The manuscript figures should be presented,
each one on a separate page and should be numbered consecutively
with Arabic numerals in the order of their citation in the text. Figure
numbering will be written abbreviated (Fig. 1), using bold fonts, left
alignment, and placed under the figure. Each figure should have a la-
conic title that will be written using regular font and place in the right
of the figure’s number.

Figures’ quality should assure the visibility of details. Pictures of
persons potentially identified must be accompanied by written per-
mission to use it. If a figure has been previously published, please cite
the original source and submit the written permission to reproduce
the figure from the copyright owner. Permission can be taken from
both the author and the publisher, except the documents of public
domain.

For figures, the following file formats are accepted:

O TIFF

O JPEG

O EPS (preferred format for diagrams)

O PowerPoint (figures should be of the size of a single slide)

The file title should include the figure number and an identifiable
short title.



Figurile

Figurile vor fi prezentate atat In manuscris, cat si pe fisiere se-
parate. in manuscris, figurile vor fi prezentate dupa textul lucririi,
fiecare pe pagina separata si vor fi numerotate consecutiv, cu cifre
arabe, in ordinea citdrii lor In text. Numerotarea va fi scrisd abreviat
(Fig. 1), cu caractere grase (bold), alinierea - pe stanga, sub figura.
Fiecare figurd va avea un titlu laconic, care va fi scris cu caractere
normale (regular) in dreptul numerotarii.

Figurile trebuie sa fie calitative, vizibile In detaliu. Fotografiile
cu persoane potential identificabile trebuie sa fie insotite de permi-
siunea scrisd de a utiliza fotografia. in caz contrar, fata persoanelor
trebuie acoperitd cu o bandi neagra. In cazul in care o figura a fost
publicata anterior, faceti referinta la sursa originala si prezentati per-
misiunea scrisd de la detinatorul drepturilor de autor pentru a repro-
duce figura. Permisiunea poate fi luatd atat de la autorul figurii, cat si
de la editor, cu exceptia documentelor din domeniul public.

Pentru figuri, sunt acceptate urmatoarele formate de fisiere:

o TIFF

o JPEG

o EPS (format preferat pentru diagrame)

o PowerPoint (figurile trebuie sd fie de marimea unui singur di-

apozitiv)

Titlul fisierului va consta din numarul figurii si un titlu scurt,
identificabil.

Legendele figurilor

Legenda figurii va fi scrisa In continuare, imediat dupa titlul fi-
gurii. Descrierea figurii nu trebuie sa repete descrierea din textul
manuscrisului. Cand sunt folosite simboluri, sdgeti, numere sau litere
pentru a identifica, descrie parti ale ilustratiilor, identificati-le si ex-
plicati-le pe fiecare in mod clar in legenda. Explicati scala interna si
identificati metoda de colorare in microfotografii.

Va rugam sa retineti ca este de responsabilitatea autorului (auto-
rilor) de a obtine permisiunea de la detinatorul drepturilor de autor
pentru a reproduce figuri sau tabele care au fost publicate anterior In
alta parte. Imaginile color vor fi tiparite din contul autorilor.

Referintele bibliografice

Toate referintele bibliografice trebuie sa fie numerotate consecu-
tiv, intre paranteze patrate [ ], in ordinea in care sunt citate in text.
Citatele de referinta nu trebuie sa apara in titluri sau subtitluri. Fie-
care referinta trebuie sa aiba un numar individual. Citarile multiple
din cadrul unui singur set de paranteze trebuie sa fie separate prin
virguli si spatiu. In cazul in care existi trei sau mai multe citiri sec-
ventiale, acestea ar trebui sa fie indicate sub formd de serie. Exemplu:
[1,5-7,28].

Vi rugim si evitati folosirea excesivi a referintelor. In cazul in
care se folosesc sisteme automate de numerotare, numerele de refe-
rinta trebuie sa fie finalizate, iar bibliografia trebuie formatata com-
plet inainte de depunere. Lista de referinta trebuie sa contina toti
autorii. Abrevierea revistelor trebuie sd fie In conformitate cu Index
Medicus / MEDLINE. Pot fi citate doar articolele sau rezumatele care
au fost publicate si care sunt disponibile, accesibile prin intermediul
serverelor publice. Orice rezumate sau articole nepublicate sau cu ca-
racter personal nu trebuie sa fie incluse in lista de referintd, dar pot
fi incluse in text si citate In mod corespunzator, indicand cercetatorii
implicati. Obtinerea permisiunii printr-o scrisoare de la autori pen-
tru a le cita comunicarile sau datele nepublicate sunt in responsabili-
tatea autorului corespondent al articolului.

Formatul referintelor

Autorii sunt rugati sa furnizeze cel putin un link pentru fiecare
referintd bibliografica (preferabil PubMed).

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 in press should be specified as “In press” (italic, bold),
after the pages number. All the authors should be listed.

e.g.: “1. Belii A, Cobaletchi S., Casian V., Belii N., Severin G., Chesov
1., 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 reference

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 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.



o Referintd la revisti

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 medicina de urgenta. Editori: Sandesc D.,
Bedreag O., Papurica M. Ed. Mirton, Timisoara, Romania, 2010.”

o Referinta la Web

Numele si initialele autorului sau al autorilor, separate prin virgulg,
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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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
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