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Alma Mater la 70 de ani
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WELCOMING SPEECH

Alma Mater, 70 years

Biografia Universitatii de Stat de Medici-
na si Farmacie ,Nicolae Testemitanu” din Re-
publica Moldova incepe in anul 1945, odata
cu transferul la Chisinau a Institutului de Me-
dicind din Kislovodsk, in absoluta majoritate
constituit in baza potentialului intelectual al
scolii superioare de invatamant medical din
Leningrad (astazi, Sankt Petersburg).

A fost o decizie ce ne-a favorizat la modul
direct, deoarece am beneficiat de un aport
intelectual deosebit. La Chisinau a fost trans-
ferat un corp profesoral cu o pregatire profe-
sionald de excelenta si experientd in organi-
zarea Invatdmantului superior medical.

Prin acest eveniment, Institutul de Stat
de Medicina din Chisindu (astazi, Universita-
te) a mostenit vechile si frumoasele traditii
didactico-stiintifice si clinice ale prestigioa-
selor scoli medicale ruse, care, la randul lor,
au preluat experienta multiseculara a scolilor
medicale europene.

Saptezeci de ani de invatamant superior
medical in Moldova este o perioada relativ scurtd, comparativ cu
traditiile multiseculare ale invatamantului medical mondial, dar
deosebit de valoroasa prin importanta si rolul acestuia in viata
social-economica si culturala a tarii.

Pe parcursul acestor ani, Universitatea noastra:

= a mentinut si a dezvoltat frumoasele traditii din istoria me-

dicinei nationale si mondiale;

= a obtinut realizari importante in toate directiile de activi-

tate;
= s-a transformat in una dintre cele mai prestigioase institutii
de invatamant superior din republic3, inalt apreciata si pes-
te hotarele tarii;
in anul 2001 si, ulterior, in 2007, Universitatea a fost acredi-
tata si, respectiv, reacreditata la nivel national;
= in 2001 si 2005, a fost evaluatd de catre structuri
internationale;

= Tn 2005, a fost decoratd cu ordinul ,Gloria Muncii”;

= in 2009, a obtinut certificatul de calitate, conform Sistemu-
lui de management al calitatii ISO 9001:2008, care este con-
firmat anual.

In perioada 2013-2014, activitatea institutiei noastre a fost
evaluata de expertii Asociatiei Scolilor de Medicina din Europa si
a Federatiei Mondiale pentru Educatie Medicald, care, in conclu-
zie, au mentionat ca , Universitatea de Stat de Medicind si Farmacie
,Nicolae Testemitanu” este o cdlduzd de bune practici pentru Tdrile

Our University’s biography starts in
1945, when Medical Institute from Kislo-
vodsk was transferred to Chisinau, who'’s
intellectual potential consisted, in absolute
majority, of professors from superior medi-
cal school from Leningrad.

It was a decision that favored us directly,
as we benefited from a remarkable intellec-
tual contribution. A group of professors was
transferred to Chisinau, they were excellent
professionals, with experience in organiza-
tion of superior medical education.

State Medical Institute from Chisinau (to-
day, University) inherited old and beautiful
scientific, didactic and clinical traditions of
prestigious Russian medical schools, which
in turn assumed experience of many centu-
ries of European medical schools.

Seventy years of medical superior educa-
tion in Moldova is a relatively short period of
time, comparative to worldwide traditions
in medical education of many centuries, but
very valuable through its importance and its role in socio-eco-
nomic and cultural life of the country.

During 70 years of its existence, our University:

= maintained and developed beautiful traditions, received

from ancestors;

= obtained important achievements in all forms of activity;

= transformed into the most prestigious institution of superi-

or medical education from the republic, highly appreciated
abroad.

= in 2001 and 2007, our University was accredited and reac-

credited on national level;

= in 2001 and 2005, it was evaluated by international struc-

tures;

= in 2005, it was awarded with the decree “Gloria Muncii”

(“Labour Glory”);
= in 2009, it obtained the quality management certificate ISO
9001:2008, corrected in 2013.

During 2013-2014, the activity of our institution was evalu-
ated by representatives of the Association of Medical Schools in
Europe and of the World Federation of Medical Education with
the following conclusion: “Nicolae Testemitanu State University of
Medicine and Pharmacy is a good example of practice for countries
from past Soviet Union as well as entire Black Sea region”.

Our University is a member of the Association of Medical
Schools in Europe, Association of Medical Education in Europe



6]

din regiune, atdt din fosta Uniune Sovieticd, cdt si din regiunea Md-
rii Negre”.

Universitatea este membra a Asociatiei Scolilor de Medicina
din Europa, a Asociatiei pentru Educatie Medicala din Europa si
a Asociatiei Universitatilor Internationale. Este inregistrata in Di-
rectoriul Mondial de Scoli Medicale.

Transformari de esentad in activitatea Universitatii au avut loc,
mai ales, in ultimul deceniu, odata cu elaborarea si implementa-
rea ,Strategiei de dezvoltare a USMF ,,Nicolae Testemitanu” in peri-
oada anilor 2011-2020” si, ca o completare a acesteia - a ,Strate-
giei de informatizare pentru anii 2012-2015".

Aceste documente de cdpatdi au determinat misiunea, viziu-
nea si obiectivele principale de dezvoltare ale institutiei, in con-
formitate cu politica de integrare europeand a tdrii, standardele
educationale nationale si cele internationale ale Federatiei Mon-
diale pentru Educatie Medical3, precum si cerintele Organizatiei
Mondiale a Sanatatii pentru Invatamantul superior medical.

O atentie sporita s-a acordat potentialului intelectual al
Universitatii, s-au creat conditii favorabile pentru formarea
si perfectionarea continud a cadrelor stiintifico-didactice si
stiintifice de inalta calificare.

Printre acestea, se enumera:

= stagii pedagogice si profesionale in tara si peste hotare;

= obligativitatea cunoasterii limbilor moderne de circulatie

internationald, de preferint3, a limbii engleze;

= studii In doctorat si postdoctorat;

= cerinte sporite fatd de lucrarile stiintifice publicate, in speci-

al, In reviste internationale cu factor de impact;

= promovarea la titluri stiintifice si stiintifico-didactice;

= formarea aptitudinilor digitale si altele.

In ultimii ani, colectivul Universititii se confrunti cu proble-
ma schimbului de generatii, care se realizeaza treptat, cu multa
atentie si grija sporita, pentru a nu leza demnitatea si drepturile
angajatilor.

Pentru mentinerea continuitatii Intre generatii, transmiterea
cunostintelor profunde si experientei bogate a profesorilor uni-
versitari - decani de varsta, tinerei generatii, In Universitate a fost
instituit postul de profesor consultant.

in centrul atentiei administratiei, in toti acesti ani, s-a aflat
problema majorarii salariilor angajatilor si asigurarii acestora cu
conditii decente de munca si trai.

Numai in anul 2014, in rezultatul implementarii parteneri-
atului public-privat, peste 630 de angajati ai Universitatii si-au
imbunatatit conditiile de trai, procurdnd apartamente noi, in
conditii financiare avantajoase.

Substantial s-a restructurat procesul de instruire, care astazi
se realizeazd 1n 4 limbi: romang, rusa, engleza si franceza.

in cadrul a 6 facultiti, 2 departamente, 62 de catedre si un
curs, activeaza peste 1000 de cadre stiintifico-didactice, inclusiyv,
13 academicieni si membri corespondenti ai Academiei de Stiinte
a Moldovei, 155 de doctori habilitati si 568 de doctori 1n stiinte
medicale.

in Universitate isi fac studiile peste 6000 de studenti, inclu-
siv cca 1800 din alte tari, si peste 1700 de rezidenti. Anual, peste
5000 de medici isi perfectioneaza maiestria profesionala in ca-
drul Facultatii de Educatie Continua in Medicina si Farmacie.

La toate facultatile, conform standardelor europene, s-au
reformat curriculum-urile, accentul punandu-se pe calitate si
finalitati.

Alocutiune de salut

and International Association of Universities. It is registered in
the “Avicena” directory for Medicine.

Essential transformations in the university’s activity took
place especially in the last decade, once the “Strategy of devel-
opment of Nicolae Testemitanu SUMPh for years 2011-2020” was
elaborated, and then the “Strategy for computerization for years
2012-2015" was added. These important documents determined
the mission, vision and main objectives of development of the
institution, according to the European integration politics of the
country, national and international educational standards of the
World Federation of Medical Education and WHO requirements
for superior medical education.

Special attention was brought to the intellectual potential of
the University; favorable conditions were formed for continuous
improvement of scientific-didactic staff of high qualification:

= professional and pedagogical traineeships in the country

and abroad;

= mandatory possession of modern languages of internatio-

nal usage, preferable English language;

= doctorate and post doctorate studies;

= increased requirements for published scientific works, espe-

cially in international journals with an impact factor etc,;

= promotion of scientific and scientific-didactic titles;

= possession of digital skills and others.

In the past years, the University faces the problem of genera-
tion changes that takes place gradually, with lots of attention and
care, in order not to harm the dignity and the rights of the em-
ployees.

In order to maintain continuity between generations, and
pass profound knowledge and rich experience of eldest univer-
sity professors to the young generation, the position of consulting
professor was established in our University.

The administration’s attention throughout all these years was
focused on the problem of salary raise and provides employees
with decent working and living conditions.

Only in 2014, after the implementation of the public-private
partnership, 450 families of the scientific-didactic personnel im-
proved their living conditions moving into new apartments under
good financial conditions.

The teaching process was restructured substantially, and now it
takes place in 4 languages: Romanian, Russian, English and French.

In six faculties, 2 departments, 62 academic chairs and one
course work over 1000 teachers, including 13 Academicians and
Corresponding Members of the Academy of Sciences of Moldova,
155 doctors habilitatus and 568 doctors of science.

More than 6000 students participate in this process, includ-
ing 1800 students from other countries, and over 1700 residents.
Annually, over 5000 doctors improve their skills at the Faculty of
Continuous Education in Medicine and Pharmacy from our Uni-
versity.

The studying curriculum of all faculties was reformed accord-
ing to European standards based on quality and purposefulness.

For better learning of practical skills by the future specialists,
it was decided to involve them early in the clinical activity, start-
ing with the very first years of studies.

The didactic process implemented interactive methods, case
studies, evidence based medicine, virtual programs, standardized
patients, distance learning at the workplace (for learning doc-
tors) by the means of advanced informational technologies etc.



Welcoming speech

Pentru insusirea mai eficienta a abilitatilor practice de catre
viitorii specialisti, s-a decis participarea timpurie a studentilor in
activitatea clinicd, incepand cu primii ani de studii.

in procesul didactic s-au implementat: metode interactive, stu-
diu de caz, medicina bazatd pe dovezi, programe virtuale, pacienti
standardizati, instruire la distant3, la locul de munca (pentru me-
dicii cursanti), cu utilizarea tehnologiilor informationale moder-
ne s.a.

S-a acumulat o experienta bogata de evaluare a cunostintelor
si abilitatilor practice pe tot parcursul studiilor si la absolvire.

Un rol important in modernizarea procesului de instruire se
atribuie Centrului Universitar de Simulare in Instruirea Medicalg,
care a fost inaugurat in august 2013.

Utilizarea pe larg a tehnologiilor informationale in procesul
de instruire si evaluare, odatd cu implementarea Strategiei de
informatizare si dezvoltarea Sistemului Informational de Mana-
gement Universitar (SIMU), au creat conditii favorabile pentru
asigurarea transparentei si obiectivitdtii In Tnvatdmant si in alte
domenii de activitate universitara.

Politica, promovatd de Universitate, este orientata spre inte-
grarea Invatdamantului si educatiei cu cercetarea stiintifica si ino-
varea in contextul tendintelor de dezvoltare a stiintei mondiale.

Universitatea este antrenata in crearea si mentinerea unui
climat stiintific adecvat, obtinerea rezultatelor stiintifice cu ca-
racter inovator, competitiv si de perspectiva, reflectate in cadrul
manifestarilor stiintifice nationale si internationale, in publicatii
stiintifice, inclusiv in reviste internationale cu factor de impact,
apreciate la justa lor valoare.

n anul 2005, activitatea stiintifici a Universititii a fost acredi-
tatd de catre Consiliul National de Acreditare si Atestare al Repu-
blicii Moldova, iar In 2010 - reacreditata cu calificativul , Organi-
zatie cu recunoastere internationald (categoria A)”.

Pentru activitate inovationala productiva, in 2005, Universita-
tea a fost premiata cu Trofeul Organizatiei Mondiale pentru Pro-
prietate Intelectuala.

Mai mult de un deceniu, paralel cu studentii autohtoni, in Uni-
versitate isi fac studiile si cetateni din peste 30 de tari. Numarul
lor sporeste din an in an, majoritatea dintre ei Invata in limba en-
gleza. Dupa absolvire, acestea revin in tara de origine in calitate
de specialisti medici, dar si ca veritabili ambasadori ai Republicii
Moldova peste hotare.

Universitatea noastra are incheiate acorduri de colaborare
cu peste 90 de institutii, facultati si centre medicale de pe mapa-
mond.

In cadrul acestor parteneriate, au loc:

= stagii profesionale si pedagogice;

= schimb de studenti, rezidenti, doctoranzi, profesori;

= se desfdsoard numeroase congrese, simpozioane, conferinte

internationale, inclusiv congresul studentilor si tinerilor
medici MedEspera, organizat de studentii Universitatii
noastre, care a ajuns, deja, la a 5-a editie, si multe altele.

Unsuport financiarimportant pentru dezvoltarea Universitatii
se obtine din granturi si proiecte nationale si internationale.

In ultimii ani s-a dezvoltat substantial infrastructura
Universitatii, s-a consolidat baza ei tehnico-materiala si
informationala.

Cu suportul logistic si financiar al partenerilor de peste hota-
re, dar si cu sustinerea si ajutorul structurilor statale, colectivul
Universitatii a participat activ la:
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We cumulated a vast experience in knowledge evaluation and
testing of practical skills throughout the entire process of studies
and at graduation.

An important role in the modernization of the learning pro-
cess is played by the University Center for Simulation in Medical
Training, that was inaugurated at the beginning of the 2013-2014
academic year.

The broad use of informational technologies in the teaching
and evaluating process, plus the implementation of the Strategy
of computerization and the development of the Informational
System of University Management (SIMU) created favorable con-
ditions for providing transparency and objectivity in education
and other forms of university activity.

University’s policy is oriented on integration of education
with scientific activity and innovation of world science in the con-
text of development tendencies.

The University is trained to create and maintain an adequate
scientific climate, to obtain innovating, competitive and perspec-
tive scientific results, reflected at national and international
manifestations, in scientific publications including prestigious in-
ternational publications, highly appreciated by the medical com-
munity.

In 2005, the scientific activity of the University was accredited
by the National Council for Accreditation and Attestation of the
Republic of Moldova, and in 2010 - reaccredited with the mark
“Organization with international recognition (Category A)".

For innovating and productive activity, in 2005, the University
received the World Intellectual Property Organization award.

More than a decade, parallel with local students, people from
more than 30 countries study at out University. Their number in-
creases every year, the majority of them study in English. After
graduation, they return to their countries as medical specialists
as well as true ambassadors of the Republic of Moldova.

Our University has signed collaboration agreements with
more than 90 institutions, faculties and medical centers world-
wide.

These partnerships offer:

= pedagogic and professional traineeships;

= student, resident, PhD, professor exchanges;

= many congresses, symposiums, international conferences,

including the students and young doctors congress MedEs-
pera, organized by students of our University, that has rea-
ched its 5" edition, and many more.

Important financial support for the development of our Uni-
versity is obtained through grants and national and international
projects.

In the past years University’s infrastructure has changed sub-
stantially, it's material and informational base has been estab-
lished.

With the logistic and financial support of our abroad partners,
as well as with the support and help of our state structures, the
University staff has participated in the construction of:

= University Clinic of Primary Medical Assistance with the

Center of Practical Skills Testing;

= University Center for Simulation in Medical Training;

= University Stomatological Center;

= University Center of Chinese Traditional Medicine;

= Scientific Center of Medicinal Plants Cultivation;

= University Sport Complex;



= constructia Clinicii Universitare de Asistenta Medicala Pri-
mara, cu Centrul de Testare a Manoperelor Practice;

= constructia Centrului Universitar de Simulare in Instruirea
Medical3;

= Centrului Stomatologic Universitar;

= Centrului de Medicina Traditionald Chineza;

= Centrului Stiintific de Cultivare a Plantelor Medicinale;

= Complexului Sportiv Universitar;

= reconstructia Bibliotecii Stiintifice Medicale;

= reparatia capitald a blocurilor didactice nr. 1, nr. 2 si blocu-
lui central, cdminelor nr. 9 si nr. 12;

= reparatia si dotarea cu mobilier si tehnologii informationale
moderne a tuturor spatiilor academice, inclusiv a clinicilor
universitare, amplasate in 59 de institutii medico-sanitare
publice de nivel republican si municipal.

Toate acestea au contribuit la imbunatatirea considerabila a
conditiilor de instruire, cercetare si activitate clinica.

S-a finisat, de asemenea, constructia edificiului socio-cultural
in care vor fi amplasate Muzeul National de Istorie a Medicinei
din Moldova, Sala de conferinte pentru 500 de persoane, sediul
pentru autoguvernarea studenteasca si altele. Pe terenul adiacent
blocului socio-cultural este amenajata Aleea savantilor si medici-
lor ilustri.

Tot ce s-a realizat In domeniul invatdmantului superior me-
dical pe parcursul a 7 decenii de activitate este rezultatul unei
munci perseverente enorme, adeseori cu jertfire de sine, a mai
multor generatii de angajati si studenti ai Universitatii.

Noi ne mandrim cu absolventii nostri, peste 40 de mii la nu-
mdr, care activeaza in institutii medico-sanitare si care, prin anga-
jament si spirit de responsabilitate, demonstreaza zi de zi, decenii
la rand, ca sunt discipoli demni ai Alma Mater.

in pofida problemelor si dificultitilor cu care ne-am confrun-
tat, Domniile lor au intretinut verticalitatea functionala a Siste-
mului National de Sanatate, au pastrat si imbogatit imaginea
Universitatii.

La temelia succeselor, obtinute in invatamantul superior
medical din Republica Moldova, s-au aflat Inaintasii nostri, acei,
care, In conditii extrem de complicate, n-au cedat in fata greuta-
tilor, si-au pastrat demnitatea si devotamentul fata de Patrie si
popor, au inscris file de glorie in istoria tarii, medicinei autohto-
ne si Alma Mater.

Prin calitdtile umane si civice deosebite, Domniile lor raman
pentru noi toti un model demn de urmat. La toate etapele isto-
rice de dezvoltare Institutul de Stat de Medicina din Chisinau,
ulterior, Universitatea de Stat de Medicina si Farmacie ,Nicolae
Testemitanu” din Republica Moldova, a avut sprijinul si ajutorul
permanent al organizatiilor statale si altor structuri de conduce-
re, care, de-a lungul anilor, au sustinut institutia noastra.

Cu prilejul frumoasei aniversari, tin sa felicit angajatii Univer-
sitatii, tineretul studios, absolventii tuturor promotiilor, intreaga
comunitate medicald autohtona. Va urez, dragi colegi, sanatate,
prosperare, mari realizari in munca Dumneavoastra nobila de
mentinere si fortificare a celei mai pretioase bogatii a tarii - sa-
natatea poporului.

Ion Ababii, dr. hab. st. med., prof. univ,
academician al ASM,
Rector al USMF ,Nicolae Testemitanu”

Alocutiune de salut

= reconstruction of the Scientific Medical Library;

= total reconstruction of didactic blocks no. 1 and no. 2;

= total reconstruction of the main block;

= total reconstruction of the students’ dorms no. 9 and no. 12;

= reconstruction and dotation with furniture and modern in-
formational technologies of all academic rooms, including
those from 59 medical institutions at municipal and repu-
blican levels.

All these contributed to the significant improvement of the
learning and research activity and clinical activity as well.

Also, we finalized the construction of the socio-cultural build-
ing, where the National Museum of History of Medicine from
Moldova will be settled, a conference room with a capacity of 500
people, student’s self-administration office and others. Tomor-
row, the Alley of illustrious scientists and doctors will be inau-
gurated.

Everything that was made in the field of superior medical
education during 7 decades of activity, is the result of enormous
tenacious work, often with self-sacrifice, of many generations of
employees and students of our University.

We are proud of our over 40.000 graduates, that work in our
medical institutions, that through their commitment and respon-
sibility, prove for decades that they are proud followers of our
Alma Mater.

Despite problems and difficulties that we have faced, they
maintained functional verticality of the National Health System,
preserved and enriched the image of our University.

Today, we proudly realize, that the key to our success, obtained
in superior medical education in the Republic of Moldova, were
our predecessors. They were the people that even in extremely
complicated situations did not give up in front of difficulties, they
maintained their dignity and loyalty towards our Motherland and
people, and they wrote glorious pages in the history of our Coun-
try, medicine and Alma Mater.

Through their human and civic qualities, they remain for us
a proud example to follow. At all historical steps of development,
the Medical Institute, later Nicolae Testemitanu State University
of Medicine and Pharmacy, had the permanent support and help
from state organizations, and other governmental structures that
helped our institution throughout the years.

I would like to congratulate with this beautiful anniversary
all the employees of the University, our studious youth, graduates
of all promotions and the entire medical community. I wish you,
dear colleagues, health, prosperity, great achievements in your
noble carrier of maintenance and fortification of the most pre-
cious wealth of a country - people’s health.

Ion Ababii, MD, PhD, university professor,

Academician of ASM,
Rector of Nicolae Testemitanu SUMPh

Translated into English by: Tatiana Jechiu



ARTICOL ORIGINAL

Analiza a 71 de cazuri de
artroplastie totala de genunchi
infectate: monitorizare pe
termen mediu si lung

Valentin Antoci'*!, Matthew J. Phillips?t,
Valentin Antoci Jr.3t, Kenneth A. Krackow?!

1Departamentul de Chirurgie Ortopedicd si Reabilitare, Universitatea Tech din
Texas, Centrul de Stiinte ale Sandtatii, Scoala de Medicind Paul L. Foster, El Paso,
Texas, Statele Unite ale Americii;

2Departamentul de Chirurgie Ortopedicd, Spitalul General Buffalo, Universita-
tea de Stat din New York, Buffalo, New York, Statele Unite ale Americii;
3Departamentul de Chirurgie Ortopedicd a Universitatii Harvard, Spitalul Gene-
ral Massachusetts, Boston, Statele Unite ale Americii.

Autor corespondent:

Valentin Antoci, dr. st. med., conf. univ.

624 W Riverside Ave, Sunnyside, WA 98944
e-mail: viantoci@hotmail.com

Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu au fost efectuate studii clinice controlate, care sa com-
pare rezultatele debridarii chirurgicale cu mentinerea prote-
zei (combinatd cu terapia antimicrobiand), nlocuirii intr-o
etapa si inlocuirii in doua etape in cazul artroplastiei totale de
genunchi infectate.

Ipoteza de cercetare

Evaluarea rezultatelor tratamentelor infectiei de ATG la
termen mediu si lung, care au fost bazate pe indicatii si pro-
tocoale de tratament contemporane, pe tehnici chirurgicale si
implanturi moderne.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezinta rezultatele indepartate ale tratamentu-
lui prin diferite metode si abordari ale infectiei de ATG, dupa
o supraveghere postoperatorie a pacientilor timp de 5-20 de
ani.

Rezumat

Introducere. In cadrul acestui studiu au fost evaluate ca-
racteristici si rezultate la termen mediu si lung ale cazurilor de
artroplastie totald de genunchi (ATG) si ale infectiilor asociate
cu acestea, care au fost tratate prin diferite metode.

Material si metode. Studiul retrospectiv reflecta rezulta-
tele a 71 de cazuri de ATG, infectate si tratate in perioada au-
gust 1993 - august 2005. Datele colectate includ Inregistrari
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What is not known yet, about the topic

Controlled clinical trials that would compare results be-
tween surgical debridement and knee prosthetic preservation
(combined with antibiotic therapy), between single-stage and
two-stage exchanges have not been made.

Research hypothesis

Evaluation of treatment results of infected TKA, mid-term
and long-term follow-up, based on indications and protocols of
modern treatment, surgical techniques and modern implants.

Article’s added novelty on this scientific topic

This article presents approaches and long-term results
of infected TKA treatment, after a follow-up from 5 up to 20
years of the patients.

Abstract

Introduction. In the present study, the characteristics and
mid-term to long-term outcomes of total knee arthroplasty
(TKA) associated infections treated with different types of ap-
proaches were evaluated.

Material and methods. A retrospective study of the re-
sults of 71 infected TKA treated between August 1993 and
August 2005. The data included medical records, gender, pe-



medicale cu privire la sexe, clasificarea infectiilor periprote-
tice (IPP), comorbiditatea pacientilor, criteriile de diagnostic
ale IPP, rezultatele microbiologice si histopatologice, trata-
mentele chirurgicale si antimicrobiene, modalitatile de trata-
ment, complicatiile, consecintele, precum si rezultatele trata-
mentului. Nivelul de evidentd: nivel terapeutic II1.

Rezultate. Varsta medie a pacientilor a constituit 70 de ani
(extreme, 43-88 de ani). Mediana duratei de supraveghere -
10,8 ani (extreme, 5 - 20 de ani). Treizeci si trei (46,5%) de
pacienti au prezentat multipli factori de risc pentru IPP. Prin-
cipalii patogeni izolati au fost stafilococii coagulazo-negativi
- 26 (37%), Staphylococcus aureus - 16 (22,4%). Metodele de
tratament ale ATG infectate au fost: inlocuirea in doua etape
- 59 (83%) de cazuri, debridare si retentie - 5 (7,2%) cazuri,
artrodeza - 5 (7,2%) cazuri, excizie-artroplastie - 2 (2,8%)
cazuri. La sfarsitul perioadei de supraveghere, 17 genunchi
(24%) au suportat interventie repetatd, dintre care 10 (14%)
- Indepartarea componentelor din cauza reinfectarii. Doi ge-
nunchi s-au reinfectat de 3 ori, trei genunchi - de doua ori.
Prima reinterventie dupa reinfectare a fost efectuata dupa 1,2
ani (mediana), cu extreme cuprinse intre 0,04 si 2,5 ani. Ana-
liza curbelor Kaplan-Meier ,de supravietuire” a constatat ca la
5 ani fara reinterventie au ajuns 90,5% (95% CI intre 85,3%
si 96,1%) dintre pacienti, iar la 10 ani - 82% (95% CI intre
70,3% si194,5%). Scorurile Asociatiei Genunchiului (engl. Knee
Society score): scorurile de durere, scorurile functionale, am-
plituda miscarii (engl. range of motion, ROM) - imbunatatite.

Concluzii. Tratamentul ATG infectate este o sarcina difici-
13, cu rezultate nesatisfacatoare la termen mediu si lung. Apro-
ximativ fiecare al patrulea pacient a necesitat o reinterventie,
iar 14% dintre pacienti s-au reinfectat In primii 2,5 ani. Juma-
tate dintre pacientii cu reinfectie a ATG s-au reinfectat din nou.
In majoritatea cazurilor, pacientii s-au reinfectat cu acelasi mi-
croorganism, dar mai virulent. Tratamentul unei ATG infectate
ar putea fi ales in functie de tipul de infectie (acuta sau croni-
cd), durata ei, stabilitatea implantului, specia agentului pato-
gen, calitatea si integritatea osului si tesutului moale.

Cuvinte cheie: artroplastie totala de genunchi, infectare,
rezultate la distanta.

Introducere

Protezarea articulatiilor este una dintre cele mai raspandi-
te interventii chirurgicale, cu o ratd nalta de succes si benefi-
cii evidente In termeni de ameliorare a calitatii vietii. De acest
tip de interventii beneficiaza un numar impunator de pacienti,
cu cerinte 1n crestere a numadrului de interventii, dar si a cali-
tatii rezultatelor [1, 2].

in pofida unui succes demonstrat, infectia asociata cu in-
serarea unui implant este o complicatie severd, cu consecinte
nefaste, care impune interventii chirurgicale repetate, urmata
de invalidizare si perioada indelungata de reabilitare. Infectia
afecteaza atat pacientul cat si societatea prin generarea de mari
cheltuieli, durere si suferinta. Infectia asociata cu artroplastia
totald de genunchi (ATG) apare la 1-4% din pacienti dupa in-

Artroplastia totald de genunchi infectatd

riprosthetic infection (PPI) classification, patients’ comorbi-
dities, PPI diagnostic criteria, microbiology and histopatho-
logy results, surgical and antimicrobial therapy, treatment
modality, complications, follow up, and treatment results.
Level of Evidence: Therapeutic Level II1.

Results. Median age was 70 years (range, 43-88). Medi-
an follow-up 10.8 years (range, 5-20). Thirty-three patients
had multiple risk-factors for PPI. The main pathogens isola-
ted were Coagulase-negative staphylococci 26 (37%), Staphy-
lococcus aureus 16 (22.4%). The treatment methods of TKA
infection were two-stage exchange in 59 (83%), debridement
and retention - 5 (7.2%), arthrodesis - 5 (7.2%), excision art-
hroplasty 2 (2.8%). At final follow up, 17 knees (24%) had re-
quired reoperation: 10 knees (14%) - component removal for
reinfection. Two knees were reinfected 3 times, three knees
- two times. The median time to first reoperation for reinfec-
tion was 1.2 years (range, 0.04-2.5 years). By Kaplan-Meier
survival analysis the estimated survivals free of reoperation
for infection were 90.5% (95% confidence intervals, 85.3% to
96.1%) at 5 years and 82% (95% confidence intervals, 70.3%
to 94.5%) at 10 years. The Knee Society scores: Pain scores,
Functional scores, ROM improved.

Conclusions. TKA infections treatment is a difficult task
leading to a high rate of unsatisfactory mid-term and long-
term results. About one forth of patient require reoperation,
14% become reinfected in first 2.5 years. Half of reinfected
patients get reinfected repeatedly. In most cases patients are
reinfected with the same microorganism but more virulent.
TKA infection treatment option should be chosen according
to the type of infection (acute or chronic), the duration of in-
fection, the stability of the implant, the type of microorganism
causing infection, bone quality and integrity, and the quality of
the soft-tissue.

Key words: total knee arthroplasty, infection, long-term
results.

Introduction

Joint arthroplasty is one the most popular procedures in
medicine, with high success rates, tremendous benefits to the
well-being of a large patient population, and continuously in-
creasing demand for more and better joint replacements [1, 2].

Despite the proven success, implant associated infection
remains an immensely destructive complication that leads to
repeat surgical interventions, extensive disability, and long re-
habilitation. Infection harms both the patient and society at
large with increasing costs, pain, and suffering. Infection as-
sociated with total knee arthroplasty (TKA) occurs in 1-4% of
patients following primary knee replacement [3-6] and about
6% - following revision knee replacement [4]. Treatment of
such infections costs three-to-four times more than the prima-
ry arthroplasty itself [7].

Treatment options can be classified into prosthesis reten-
tion, prosthesis exchange and salvage procedures (arthrodesis
or amputation). The goal of therapy is eradication of infecti-



Infected total knee arthroplasty

locuirea primara a genunchiului [3-6] si aproximativ in 6% din
cazuri - dupa o interventie de revizie [4]. Costurile de trata-
ment al acestor infectii sunt de trei-patru ori mai mari decat
costurile protezarii primare propriu-zise a genunchiului [7].

Optiunle de tratament in cazul infectarii ATG sunt: menti-
nerea vechii proteze, inlocuirea ei cu alta sau interventiile de
salvare - artrodeza sau amputarea. Scopul tratamentului este
eradicarea infectiei si obtinerea unei articulatii functionale,
fara durere. Tratamentele antimicrobiene, artrodeza sau am-
putarea nu indeplinesc decat partial obiectivele terapeutice.
Din contrd, debridarea chirurgicala cu mentinerea protezei
(combinatd cu terapia antimicrobiana), inlocuirea intr-o eta-
pa si inlocuirea in doua etape sunt cele trei proceduri care au
potentialul de a atinge obiectivul propus.

Deoarece nu exista studii clinice controlate care sa com-
pare rezultatele acestor optiuni chirurgicale, alegerea trata-
mentului optim rimane a fi un subiect de discutii. in prezent,
selectarea interventiei chirurgicale este determinata, in mare
parte, de traditia institutionald si nu este bazata pe criterii
bine definite. In multe institutii, inlocuirea chirugicald in doua
etape a protezei este considerata procedura cu cele mai mari
sanse de reusita in vindecarea infectiei [3, 8-11]. Totusi, inter-
ventia data este costisitoare, laborioasa si poate leza semnifi-
cativ osul, tesuturile moi si pielea.

Scopul acestui studiu a constat in evaluarea rezultatelor
tratamentelor infectiei de ATG la termen mediu si lung, care
au fost bazate pe indicatii si protocoale de tratament contem-
porane, pe tehnici chirurgicale si implanturi moderne.

Material si metode

Au fost studiate retrospectiv rezultatele a 71 de cazuri
de ATG infectate, tratate In perioada august 1993 - august
2005. Datele colectate din dosarele medicale au inclus: var-
sta pacientilor diagnosticati primar cu ATG infectata, sexul,
articulatia afectatd, indicatia de baza pentru protezarea arti-
culatiei, clasa infectiei periprotetice, comorbiditatile, criterii-
le de diagnosticare ale infectiei periprotetice, manifestarile si
simptomele de infectie, parametrii de laborator ai infectiilor,
rezultatele microbiologice si histopatologice, procedurile
imagistice, tratamentul chirurgical si cel antimicrobian,
modalitadtile de tratament (irigare, debridare, administrarea
de antibiotice, inlocuirea protezei intr-o singura etapa sau in
doua etape, excizie-artroplastie, artrodezd, amputare etc.),
complicatiile (reinfectare, artrodeza nereusita etc.), tratamen-
tul complicatiilor, sechelele, rezultatele tratamentului si peri-
oada de supraveghere.

Diagnosticul de articulatie protezata infectata a fost stabi-
lit atunci cand doua sau mai multe culturi din probe colectate
intraoperatoriu sau din lichidul sinovial au prezentat acelasi
tip de microorganism, sau in jurul protezei (la momentul inlo-
cuirii ei) era un lizereu purulent, sau examenul histopatologic
prezenta un tablou inflamator acut, sau daca exista o fistula
care comunica cu proteza [12, 13].

In functie de rastimpul implantare - onsetul clinic al in-
fectiei, aceasta a fost calificata in Tip 1 (doua sau mai multe
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on, resulting in a pain-free, functional joint. Antimicrobial
suppression, arthrodesis or amputation fulfils these requi-
rements only partly. In contrast, debridement with retention
(combined with appropriate antimicrobial therapy), one-sta-
ge exchange and two-stage exchange are the three procedures
which have the potential to achieve the above goal.

Since controlled trials comparing these different surgical
options are lacking, the choice of the optimal treatment is still
a matter of debate. Currently, the selection of surgical inter-
vention is still driven mainly by the tradition at individual in-
stitutions, and is not based on well-defined criteria. In many
centres, two-stage exchange is considered to be the procedu-
re with the best chance of curing infection [3, 8-11]. Nevert-
heless, this procedure is costly, time-consuming, and may re-
sult in increased damage to bone, soft-tissue and skin.

The purpose of this study was to evaluate the mid-term
to long-term results of treatment for infection of a TKA using
contemporary indications, up to date treatment protocols, and
current operative techniques and implants.

Material and methods

We performed a retrospective study of the results of 71
infected TKA treated between August 1993 and August 2005.
The data included medical records, age when patients were
first time diagnosed with TKA infection, gender, affected joint,
the underlying diagnosis leading to the index knee replace-
ment, periprosthetic infection classification, patients’ comor-
bidities, periprosthetic infection diagnostic criteria, signs and
symptoms of infection, laboratory parameters of infection,
microbiology and histopathology results, imaging procedu-
res, surgical and antimicrobial therapy, treatment modality
(irrigation, debridement, and antibiotic therapy; one stage
prosthesis exchange; two stage prosthesis exchange; excision
arthroplasty; arthrodesis; amputation etc.), complications (re-
infection, arthrodesis failure etc.), complications’ treatment,
follow up, and treatment results.

Prosthetic joint infection was diagnosed if two or more
cultures of intra-operative specimens or synovial fluid yielded
the same microorganisms, if there was purulence surrounding
the prosthesis at the time of removal of the prosthesis, if there
was acute inflammation on operative histopathological exami-
nation, or if a sinus tract communicated with the prosthesis
[12,13].

According to the time-interval between implantation and
clinical onset of infection, infections were categorised into
Type 1: positive intraoperative culture (more than two posi-
tive cultures), Type 2: early postoperative (less than 4 weeks
postoperatively), Type 3: acute hematogenous (seeding from
a distant source), Type 4: late chronic (longer than 1 month)
[14-16]. The Knee Society rating score was used to assess
functional outcome [17, 18]. Major re-operations included
amputation, arthrodesis, and revision TKA for persistence of
infection or mechanical loosening.

All statistical analyses were completed using SAS statis-
tical software (Statistical Analysis System, Cary, NC). The Ka-



culturi intraoperatorii pozitive), Tip 2 (postoperatoriu pre-
coce, la mai putin de 4 saptamani), Tip 3 (hematogena acuta,
insdamantata de la o sursa indepartatd) si Tip 4 (cronica, tarzie
- mai mult de 1 luna postoperatoriu) [14-16]. Pentru evalua-
rea starii functionale, a utilizat Scorul Asociatiei Genunchiului
(engl. Knee Society Score, KSS) [17, 18]. Reinterventiile majore
au inclus: amputarea, artrodeza si revizuirea ATG din cauza
persistentei infectiei sau relaxarii mecanice.

Analiza statistica au fost realizata cu ajutorul soft-ului sta-
tistic SAS (Statistical Analysis System, Cary, NC). Rezultatele
la distantd, exprimate prin durate fara interventie din cauze
de infectie sau defectiune mecanicd, au fost reprezentate prin
intermediul curbelor ,de supravietuire” Kaplan-Meier [19]. in
scopul evaluarii gradului de asociere dintre valoarea preope-
ratorie si cea postoperatorie a scorurilor KSS, au fost aplicate
testele t pereche sau, dupa caz, testul Wilcoxon al rangurilor
pereche. O valoare p<0,05 a fost considerata statistic semni-
ficativa.

Rezultate

Treizeci si patru dintre artroplastiile infectate au prove-
nit din institutia noastra si alte 37 au fost indreptate pentru
tratament din alte institutii. Tabelul 1 sumarizeaza datele de-
mografice ale pacientilor cu cele 71 de ATG infectate si durata
supravegherii lor. Diagnosticul de baza, care a reprezentat in-
dicatia primara de ATG, a fost in 66 dintre cazuri osteoartrita
(OA), in 4 cazuri - artrita post-traumatica si intr-un caz - ar-
trita reumatoida (AR).

Tabelul 1
Date demografice

Varsta medie (extreme), ani 70 (43 -88)
Barbati, n (%) 37 (52)
Femei, n (%) 34 (48)
Genunchi drept, n (%) 39 (55)
Genunchi sting, n (%) 32 (45)
Mediana duratei de supraveghere (extreme), ani 10,8 (5-20)

Tabelul 2
Factorii de risc asociati cu infectia protezei de genunchi
la 33 de pacienti

Obezitate, n 18
Diabet zaharat, n 15
Hipotiroidism, n 14
Utilizare cronica de steroizi, n 11
Boli maligne si chimioterapie sau radioterapie, n 7
Consum de tutun pe termen lung (peste 40 de ani), n 7
Insuficienta renala, n 2
Alcoolism, n 2
Dementd, n 1
Infectie de sold cu MRSA, n 1

Pacientii au fost supravegheati si examinati clinic la inter-
vale egale de timp cel putin 5 ani postoperatoriu. Treizeci si
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plan-Meier survival method was used to estimate long-term,
postoperative survival free of major reoperation for infection
or mechanical failure [19]. Paired t-tests or Wilcoxon signed-
rank tests, were used where appropriate to assess the associ-
ation of preoperative and postoperative Knee Society scores.
P values <0.05 were considered to be statistically significant.

Results

Thirty four of the index arthroplasties had been done at
our institution and 37 were done elsewhere and referred to
us for the care of the infected knee arthroplasty. Table 1 sum-
marises demographic data of TKA-associated infection in 71
patients and follow-up time. The underlying diagnosis leading
to the index knee replacement was osteoarthritis (OA) in 66
patients, posttraumatic arthritis in 4 patients, and rheumatoid
arthritis (RA) in one patient.

Patients were followed up at regular intervals after arthro-
plasty by examination. All patients had a minimum of 5 years
of follow-up. Thirty-three patients had risk-factors for pros-
thetic joint-associated infection as presented in Table 2. Many
of these patients had more than one risk-factor.

Table 1

Demographics

Median age (range), years 70 (43 -88)
Male, n (%) 37 (52)
Female, n (%) 34 (48)
Right knee, n (%) 39 (55)

Left knee, n (%) 32 (45)
Median follow-up (range), years 10.8 (5-20)

Table 2
Risk-factors for prosthetic joint-associated infection in 33 patients

Obesity, n 18
Diabetes mellitus, n 15
Hypothyroidism, n 14
Chronic steroid use, n 11
Malignancy and chemotherapy or radiotherapy, n 7
Long term tobacco use (over 40 years), n 7
Renal failure, n 2
Alcoholism, n 2
Dementia, n 1
MRSA infected hip, n 1

Table 3 presents infection’s characteristics in our patient
population. Preoperative knee aspiration yielded a positive
culture in 57 cases (80.1%). In five knees two organisms were
cultured. In five cases that yielded negative culture in knee as-
pirate, the intra-operative cultures were positive. The rest of
the cases were diagnosed identifying gross purulence surro-
unding the prosthesis at the time of removal of the prosthesis,
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trei de pacienti au prezentat factori de risc pentru infectii pro-
tetice articulare (Tabelul 2); o serie de pacienti au avut mai
mult de un factor de risc.

Tabelul 3 caracterizeaza infectia de proteza totala de ge-
nunchi. Aspiratia din genunchi preoperatoriu a dat rezultate
pozitive de culturi in 57 (80,1%) de cazuri. Din cinci genunchi
au fost cultivate doud tipuri de microorganisme. in cinci cazuri
au fost determinate culturi negative prin aspiratie, insa poziti-
ve intraoperatoriu. Restul cazurilor au fost diagnosticate dato-
ritd unui lizereu purulent dens in jurul protezei in momentul
inlaturdrii ei, sau unui tablou inflamator acut la examinarea
histopatologica intraoperatorie, sau datorita unei comunicari
a fistulei cu proteza.

Tabelul 3
Caracteristici ale infectiei de proteza totald de genunchi

Mediana duratei dintre ATG si prima infectie

extreme), luni , ,3 -
1 36,6 (0,3 - 206

Infectie repetata, n (%) 10 (14)
Tipul de infectie

Acuta (<4 saptamani), n (%) 8 (11)
Hematogena acuta, n (%) 15 (21)
Cronica (>4 sdptamani), n (%) 48 (68)
Markeri

Mediana vitezei de sedimentare a hematiilor

(extreme), mm/h 58,5 (14 - 133)

Mediana nivelului de proteina C-reactiva

(extreme), mg/L 77,2 (0,15 - 413)

Mediana numarului de leucocite (extreme), [mm?]* 10300 (5200 - 19400)

Mediana proportiei de polimorfonucleare

(extreme),% 71,3 (25,0-89,4)

Mediana numarului de leucocite in aspiratul din

genunchi (extreme), [mm?®]"* 45606 (22600 - 79640)

Mediana proportiei de polimorfonucleare in aspi-

ratul din genunchi (extreme), % 77,2 (43-97)

Microorganismele izolate In cazurile de infectii totale ale
protezei de genunchi sunt mentionate in Tabelul 4. Agentii
Gram-pozitivi au cauzat infectarea in cele mai multe cazuri.
Metodele de tratament ale primei infectari de ATG sunt pre-
zentate In Tabelul 5. Cincizeci si noua de pacienti au fost supusi
inlocuirii protezei in doua etape. Cinci pacienti au suportat de
doua ori schimbul de proteza in doua etape, din cauza rein-
fectarii. Doi dintre acesti pacienti au facut reinfectie si a treia
oarad, fapt care impus artrodeza genunchiului. La un pacient,
prima incercare de artrodeza a esuat, pe cand cea de a doua a
dat rezultate pozitive. La un pacient, dupa artrodeza, infectia
a continuat sa persiste sub forma osteomielitei cronice. La un
pacient cu infectie persisenta s-a efectuat doar tratament cu
antibiotice, deoarece acesta refuzase orice alta interventie chi-
rurgicala.

Interventia In doud etape a constat in eliminarea tuturor
componentelor protetice, inlocuirii cimentului vechi cu unul
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acute inflammation on operative histopathologic examination,
or a sinus tract communicated with the prosthesis.

Table 3
Characteristics of total knee arthroplasty infection

Median time between the index TKA and first

infection (range), months 366 (0.3 - 206)

Re-infection, n (%) 10 (14)
Type of infection

Acute (<4 weeks), n (%) 8(11)
Acute hematogenic, n (%) 15 (21)
Chronic (>4 weeks), n (%) 48 (68)
Markers

Median erythrocyte sedimentation rate (range),

mm/hr 58.5 (14 - 133)

Median C-reactive protein (range) 77.2 (0.15 - 413)

Median white blood cell (WBC) count (range) 10300 (5200 - 19400)

Median polymorphonuclear (PMN) leucocytes

(range), % 71.3 (25-89.4)

Median knee aspirate WBC count (range) 45606 (22600 - 79640)

Median knee aspirate PMN leucocytes (range), %  77.2 (43 -97)

Pathogens isolated from cases of total knee arthroplasty
infections were presented in Table 4. Gram-positive micro-
organisms were responsible for the infection in most knees.
The treatment methods of first TKA infection are presented
in Table 5. Fifty nine patients underwent two stage prosthesis
exchanges. Five patients experienced two stage prosthesis ex-
changes twice because of reinfection. Two of these patients
became reinfected third time and ended up with arthrodesis.
In one patient first attempt to arthrodesis failed but second
was successful. In one patient infection persisted after arthro-
desis leading to chronic osteomyelitis. In one patient the infec-
tion persisted but he refused anymore surgical treatment and
he was on suppressive antibiotic therapy.

The two-staged procedures included removal of all pros-
thetic components and cement, and placement of static antibi-
otic-loaded cement followed by organism-specific intraveno-
us antibiotic therapy and delayed reimplantation of the total
knee prosthesis fixed with antibiotic-loaded bone cement.
First stage consisted of excision of the sinuses, drainage of all
abscesses and removal of all components, cement, foreign ma-
terials and any potentially infected tissues.

Minimum three sets of deep cultures (aerobic and anaero-
bic) were taken from the joint fluid, soft tissue and bone at the
time of debridement. The choice of antibiotics in the cement
was determined according to the results of bacterial cultures
obtaining from the draining sinuses or pre-operative joint as-
pirations. If the infecting micro-organism could not be found
pre-operatively or if infection was an unexpected finding, we
used a combination of vancomycin 1 gram per 40 gram ce-
ment pack with tobramycin 1.2 gram per cement pack. This
antibiotic combination was used in 55 patients: in 51 cases



Tabelul 4
Agenti patogeni, izolati in cazurile de infectie a protezei totale de
genunchi
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Table 4
Pathogens isolated from cases of total knee arthroplasty
infection

Microorganisme n (%)
Stafilococi coagulazo-negativi, sensibili la meticilina 13(18,5)
Stafilococi coagulazo-negativi, rezistenti la meticilina 13 (18,5)
Staphylococcus aureus sensibil la meticilina 8(11,2)
Staphylococcus aureus resistent la meticilind (MRSA) 8(11,2)
Enterococi 5(7)
Streptococul beta-hemolitic de grup B 3(4,2)
Streptococul alfa-hemolitic 3(42)
Streptococcus viridans 3(4,2)
Pseudomonas aeruginosa 2(2,8)
Proteus mirabilis 2(2,8)
Escherichia coli 1(1,4)
Streptococ beta-hemolitic de grup G 1(1,4)
Streptococ gamma-hemolitic 1(1,4)
Serratia marcescens 1(1,4)
Streptococ difteroid 1(1,4)
Bacteroides fragilis 1(1,4)
Klebsiella 1(1,4)
Fdra crestere 4(5,6)

Microorganism n (%)
Coagulase-negative staphylococci methicillin-sensitive 13 (18.5)
Coagulase-negative staphylococci methicillin-resistant 13 (18.5)
Staphylococcus aureus methicillin-sensitive 8(11.2)
Staphylococcus aureus methicillin-resistant 8(11.2)
Enterococci 5(7)
Beta-hemolytic Streptococcus group B 3(4.2)
alpha-hemolytic Streptococcus 3(4.2)
Streptococcus viridans 3(4.2)
Pseudomonas aeruginosa 2(2.8)
Proteus mirabilis 2(2.8)
Escherichia coli 1(1.4)
Beta-hemolytic Streptococcus group G 1(1.4)
gamma-hemolytic Streptococcus 1(1.4)
Serratia marcenscens 1(1.4)
Streptococcus diphtheroids 1(1.4)
Bacteroides fragillis 1(1.4)
Klebsiela 1(1.4)
No growth 4(5.6)

Tabelul 5
Tratamentul infectiei de proteza totald de genunchi

Metode de tratament Pacienti, n (%)

Table 5
Treatment of first TKA

Treatment method Patients, n (%)

inlocuirea protezei in dou etape 59 (83)
Debridare cu mentinerea protezei 5(7,2)
Artrodeza 5(7,2)
Excizia definitiva a artroplastiei 1(1,4)
Garnitura tijatd, impregnata cu antibiotic (tratament 1(1,4)
definitiv)

impregnat cu antibiotic bacteriostatic, totul acompaniat de
antibioterapie intravenoasa tintita. Reprotezarea articulati-
ei genunchiului se face mai tarziu, cu ciment osos impregnat
cu antibiotice. Interventia intr-o singura etapa constat in ex-
cizia sinusurilor, drenajul abceselor si indepartarea tuturor
componentelor, cimentului, corpurilor straine, precum si a
tesuturilor potential infectate.

Minim trei seturi de culturi (microorganisme aerobe si an-
aerobe) au fost extrase din lichidul articular, tesuturile moi si
cel osos la momentul debridarii. Alegerea antibioticului care
sa fie amestecat cu cimentul a fost facuta in functie de sensibi-
litatea culturilor bacteriene, obtinute fie din drenajul sinusuri-
lor, fie din punctia-aspiratie de genunchi preoperatoriu. in ca-
zul in care infectarea nu a putut fi depistata preoperatoriu sau
in cazul unei infectii neprevazute, a fost folositd o combinatie

Two-stage exchange 59 (83)
Debridement and retention 5(7.2)
Arthrodesis 5(7.2)
Excision arthroplasty as definitive 1(1.4)
Antibiotic impregnated rod-spacer as definitive 1(1.4)

with Simplex cement (Simplex™ P Bone Cement, Stryker; Mah-
wah, New Jersey, United States) and in 4 cases with Palacos ce-
ment (Palacos, Heraeus Kulzer, Wehrheim, Germany). Ampicil-
lin was added once to this combination. Tobramycin alone (1.2
gram per 40 gram cement pack) was used in 5 patients. Ancef
was combined with tobramycin one time. Vancomycin alone
(1 gram per 40 gram cement pack) was used in 2 patients,
one patient got reinfected. Gentamycin 160 mg per 40 gram
cement pack) was used in 2 patients. The average duration of
intravenous antibiotics treatment was 8 weeks. The selection
was determined according to the microbiological assessment
before operation and modified according to the results from
the operative cultures.

The median interval between resection and reimplanta-
tion was 116 days (range, 28-666 days). The second-stage
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de 1 gram de vancomicina si 1,2 grame de tobramicina pentru
un pachet de 40 de grame de ciment. Aceastd combinatie de
antibiotice a fost folosita la 55 de pacienti: in 51 de cazuri -
cu ciment Simplex (Ciment Simplex P Bone™, Stryker; Mahwah,
New Jersey, SUA) si in 4 cazuri - cu ciment Palacos (Palacos;
Heraeus Kulzer, Wehrheim, Germania). Ampicilina a fost ada-
ugatd la aceasta combinatie numai o singura data. Doar tobra-
micind (1,2 grame la un pachet de 40 de grame de ciment) a
fost aplicat la 5 pacienti. Cefazolina a fost combinata cu tobra-
micina o singura data. Numai vancomicina a fost administrata
(1 gram la un pachet de 40 de grame de ciment) la 2 pacienti,
dintre care la unul s-a reinfectat proteza. Gentamicina (160
mg la un pachet de 40 de grame de ciment) a fost utilizata la
2 pacienti. Durata medie a antibioterapiei intravenoase a fost
de 8 sdptamani. Selectarea antibioticelor a fost efectuata in
functie de sensibilitatea microorganismelor, estimata preo-
peratoriu si modificatd, la necesitate, in functie de rezultatele
intraoperatorii.

Mediana rastimpului dintre rezectie si reimplantare a fost
de 116 zile (extreme: 28-666 de zile). Cea de a doua etapa a
interventiei a fost realizata dupa vindecarea plagii si revenirea
markerilor inflamatorii la valori normale. Minim trei seturi
de culturi bacteriene au fost luate la a doua etapi. in timpul
reimplantarii, toate protezele au fost fixate cu ciment osos,
impregnat cu antibiotice (vancomicina 1 gram si tobramicina
1,2 grame la 80 de grame de ciment). Aceasta combinatie de
antibiotice cu ciment Simplex a fost folosita la 29 de pacienti.
Tobramicina singura (1,2 grame per 80 de grame de ciment) a
fost aplicata la 18 pacienti. Vancomicina singura (1 gram per
80 de grame de ciment) - la 15 pacienti. Cefazolina singura
(1 gram per 40 de grame de ciment) - la 2 pacienti.

Dupa reimplantare, antibioticele au fost suspendate atunci,
cand au venit rezultatele culturilor din esantioanele prelevate
intraoperatoriu; exceptie au facut 2 pacienti (2 genunchi), la
care s-au prescris o antibioterapie perorala de lunga durata.

La sfarsitul perioadei de supraveghere, 17 (24%) genunchi
au necesitat reinterventie. La zece genunchi (14%) au tre-
buit indepartate componentele din cauza reinfectarii; la 2
(2,5%) genunchi - inlaturarea hematomului si debridare; un
genunchi (1,4%) a necesitat scurtarea tijei protezei din cau-
za durerii provocate; un genunchi (1,4%) - reducere deschisa
a dislocarii; un genunchi (1,4%) - indepartarea suruburilor
asamblajului din cauza durerii provocate; 1 genunchi (1,4%) a
necesitat amputare.

Doi genunchi au fost reinfectati de 3 ori, trei genunchi -
de douad ori. Mediana rastimpului dintre prima infectare si
infectarea repetatd a protezei a fost de 1,2 ani, cu extreme
cuprinse intre intre 0,04 si 2,5 ani. Sase dintre acesti pacienti
au fost imunocompromisi (din cauza diabetului zaharat, chi-
mioterapiei, utilizarii de corticosteroizi sau imunosupresoare,
aferente transplantului renal); toti sase pacienti sufereau de
obezitate. A existat o asociere semnificativd intre starea de
imunodeficienta a pacientului si reinterventia pentru infectia
protezei.

Analiza curbelor Kaplan-Meier ,de supravietuire” a consta-
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procedure was carried out when the wound had healed, the
inflammatory markers had returned to normal and surgery
was medically feasible. Minimum three sets of deep bacterial
cultures were taken at the second stage. During reimplanta-
tion all prosthesis were fixed with antibiotic-loaded bone ce-
ment. The antibiotics used in antibiotic-loaded cement were a
combination of vancomycin 1 gram per 80 gram of cement with
tobramycin 1.2 gram per 80 gram of cement. This antibiotic
combination was used in 29 patients with Simplex cement. To-
bramycin alone (1.2 gram per 80 gram cement) was used in 18
patients. Vancomycin alone (1 gram per 80 gram cement) was
used in 15 patients. Ancef alone (1 gram per 40 gram cement)
was used in 2 patients.

After reimplantation, antibiotics were stopped when the
intraoperative cultures were finalized except in 2 patients (2
knees) in whom chronic oral suppressive antibiotic therapy
was used.

At final follow up, 17 knees (24%) had required reopera-
tion. Ten knees (14%) required component removal for rein-
fection, two knees (2.5%) required hematoma irrigation and
debridement, one knee (1.4%) required revision for stem
end pain - revision to shorter stem, one knee (1.4%) requi-
red open reduction for dislocation, one knee (1.4%) required
painful retained hardware removal - screws, one knee (1.4%)
required amputation.

Two knees were reinfected 3 times, three knees - two ti-
mes. The median time to first reoperation for reinfection was
1.2 years (range, 0.04-2.5 years). Of these ten patients, six
were immunocompromised (due to diabetes, chemotherapy,
corticosteroid use, or immunosuppressive medication related
to renal transplantation). All six patients were obese. There
was a significant association between a patient’s immunocom-
promised status and reoperation for infection.

By Kaplan-Meier survival analysis the estimated survivals
free of reoperation for infection were 90.5% (confidence in-
tervals, 85.3% - 96.1%) at 5 years and 82% (confidence inter-
vals, 70.3% - 94.5%) at 10 years (Figure 1). In particular, the
estimated survivals free of reoperation for infection at 5 years
and 10 years were 90.9% and 87.1%, respectively in patients
who were not immunocompromised and 89.4% and 72.3%,
respectively, in those who were immunocompromised.

Four reinfections occurred in the first year after reoperati-
on and six occurred after the first year. Three of the four infec-
tions in the first year were with the same microorganism; four
of the six infections after the first year were with the same
organism. In most cases of reinfection there was cultured the
same organism but more virulent (methicillin-sensitivity tur-
ned in methicillin-resistance). The difference in recurrence
rate between patients with methicillin-resistant organisms
and methicillin-sensitive organisms was not significant.

The preoperative Knee Society Pain and Function scores
improved significantly when compared with scores calculated
at final follow-up (patients that ended up with arthrodesis or
amputation were excluded).

The preoperative pain scores improved (p<0.01) from a



tat ca la 5 ani fara reinterventie au ajuns 90,5% (95% CI intre
85,3 si 96,1%) dintre pacienti, iar la 10 ani - 82% (95% CI
intre 70,3% si 94,5%), Figura 1. In plan particular, pacientii
cu statut imun necompromis au ajuns la 5 ani si la 10 ani fara
necesitate de reinterventie in proportie de 90,9% si, respectiv,
de 87,1%, iar cei cu statut imun compromis - in proportie de,
respectiv, 89,4% si 72,3%.
Patru cazuri de re-
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median of 48 points (range, 5 - 82 points) to a median of 87
points (range, 33 - 96 points) postoperatively. Preoperative
functional scores improved (p<0.01) from a median of 7 po-
ints (range, 0 - 89 points) to a median of 46 points (range, 14 -
100 points) postoperatively. The preoperative range of motion
(ROM) had a median of 61° (range, 30° - 118°), and the ROM
at last follow-up had a median of 100° (range, 55° - 120°). The
median change was an
improvement (p<0.01)
of 15° ranging from a
loss of 25° to a gain of
60°.

Discussion

Infection is com-
monly considered one
of the most devastating
possible complications
following total knee
arthroplasty for which
we have yet to achieve
optimal outcomes. In

infectare s-au produs in L
12}
prim.ul zfm dupa reinter- %
ventie, iar sase - dupa & E -
. . =
un an. Trei dintre cele & §
L S e
patru cazuri infectate & 'E
N . . 5
in primual an si patru £ & &
. P N
dintre cele 6 cazuri in- g E___
fectate dupd un an au = %E
L
fost produse de ace- & =
e T
lasi agent patogen, dar g %
cu o virulenta sporita 5 &

- R,
(meticilino-sensibili 2 E -
. A . Bt

transformati In meti- &
.s . . . =
cilino-rezistenti). Dife- ;2 .
. Bt e
renta dintre ratele de = o T

F

recurenta intre pacientii
cu organisme rezistente
la meticilina si organis-
me sensibile la meticili-
nd nu a fost semnifica-
tiva.

La sfarsitul perioa-
dei de supraveghere, a fost constatata o ameliorare semnifica-
tiva a indicatorilor scorurilor de durere si de functie ai Socie-
tatii Genunchiului (engl. Knee Society Pain and Function sco-
res), comparativ cu perioada preoperatorie; din analiza au fost
excluse cazurile soldate cu artrodeza sau amputatie.

Scorul de durere s-a imbunatatit de la o mediana preopera-
torie de 48 de puncte (extreme 5-82 de puncte) la o mediana
postoperatorie de 87 de puncte (extreme 33-96 de puncte),
p<0,01. Scorul functional s-a imbunatatit de la o mediana pre-
operatorie de 7 puncte (extreme 0-89 de puncte) la o mediana
postoperatorie de 46 de puncte (extreme 14-100 de puncte),
p<0,01. Amplituda misarii (engl. Range of Motion, ROM) a avut
o0 mediana preoperatorie de 61° (extreme 30°-118°), iar ROM
la ultima examinare - o mediana de 100° (extreme 55°-120°).
Mediana schimbarii a fost de 15° (p<0,01), variind, ca estreme,
intre o diminuare de 25° si o ameliorare de 60°.

Discutii

Infectia dupa artroplastia totala de genunchi este conside-
ratd a fi cea mai severa complicatie a interventiei, pentru care,
deocamdatd, nu au fost gasite solutii pentru a obtine rezultate
bune. In studiul dat, au fost evaluate rezultatele la termen me-
diu si lung ale infectiei de ATG, tratate prin diferite metode.

Reimplantarea Intarziata, efectuata dupa tratamentele in
doua etape si folosirea de polimetil metacrilat (PMMA), im-

Fig. 1 Curba Kaplan-Meier a duratei fara interventii majore repetate
pentru infectia de artroplastie totala de genunchi.

Fig. 1 Survivals free of reoperation.

% ¥ 1¢ the present study, the
characteristics and mid-
term to long-term outco-
mes of TKA-associated
infections treated with
different types of ap-
proaches were evalua-
ted.

Delayed reimplantation following two-stage treatment
protocols using antibiotic laden polymethyl methacrylate
(PMMA) spacers remains the most popular approach discus-
sed in the recent literature [3, 14, 20, 21]. The use of antibio-
tic-impregnated cement spacers as local delivery devices to
treat periprosthetic infections in either single-stage [22] or
two-stage surgery [16, 23] is now well established. Traditio-
nally, two-stage exchange, combined with treatment with in-
travenous antibiotics for 6-8 weeks, is the preferred regimen
in many centers [3, 14, 20, 21].

Initially, a two-stage procedure with delayed reimplanta-
tion after administration of 4 to 6 weeks of intravenous antibi-
otics and without the use of antibiotics in the fixation cement
yielded an 88% success rate for eradication of infection [24].
The addition of antibiotics to cement fixation at the second
stage of a delayed reimplantation has yielded over 90% [25]
success at 5 years and up to 85% at 10 years with implant re-
moval for reinfection as the end point [23].

In our study, the estimated survivorship free of implant re-
vision for reinfection was 90.5% (95% confidence intervals,
85.3% to 96.1%) at 5 years and 82% (95% confidence inter-
vals, 70.3% to 94.5%) at 10 years after two-stage exchange
treatment. The estimated survivorship free of implant revi-
sion for reinfection is much lower in immunocompromised
patients.

Yoars slrce second stage of inltial revsion
Ani dupa etapa a doua a reviziei initiale
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pregnat cu antibiotice, ramane a fi cea mai populara abordare,
discutatd in literatura recenta [3, 14, 20, 21]. Utilizarea garni-
turilor cimentate, impregnate cu antibiotice pentru tratamen-
tul local al infectiilor periprotetice, atat in cadrul strategiilor
intr-o singura etapa [22], cat si in doua etape [16, 23], este
bine fundamentati la momentul actual. in mod traditional,
abordarea in doud etape, combinata cu antibioterapia intrave-
noasa timp de 6-8 saptdmani, este metoda preferata de multe
institutii medicale [3, 14, 20, 21].

Mai inainte, practicarea strategiei in doua etape, cu reprote-
zare intarziata si antibioterapie intravenoasa timp de 4-8 sap-
tamani, dar fara utilizarea garniturilor cimentate, impregnate
cu antibiotice, asigura o rata de succes de 88% [24]. Impreg-
narea cimentului cu antibiotice la a doua etapa a reimplantarii
intarziate a condus la obtinerea unor rate de succes de peste
90% la 5 ani [25] si de panad la 85% - la 10 ani (punctul final
fiind indepartarea implantului din cauza reinfectarii) [23].

In studiul nostru, dupa inlocuirea in doud etape a protezei
infectate, proportia de pacienti cu ,supravietuirea” fara rein-
fectare a implantului la 5 ani postoperatoriu a fost de 90,5%
(95% ClI Intre 85,3% si 96,1%) sila 10 ani - de 82% (95% CI
intre 70,3% si 94,5%); pacientii imunocompromisi au prezen-
tat rezultate semnificativ inferioare.

Cinci pacienti, care s-au infectat repetat, au avut multipli
factori de risc (Tabelul 2). in seria noastrs, aproximativ o pa-
trime dintre pacientii tratati prin metoda in doua etape, au ne-
cesitat reinterventie; dintre acestea, 14% s-au infectat din nou
in primii 2,5 ani. Ulterior, jumatate dintre pacientii reinfectati,
au mai ficut o infectie de implant. in majoritatea cazurilor de
reinfectie, agentul patogen a fost acelasi, insa prezenta o viru-
lentad sporita.

Haleem A. si colab. (2004) descrie o serie de 94 de pacienti
(96 de genunchi infectati), tratati prin metoda reimplantarii in
doua trepte, in care 16% au necesitat reinterventie: 9% - in-
laturarea componentelor infectate si 6% — mobilizare aseptica
[23]. Mediana timpului pana la reinterventie din cauza infec-
tarii a fost de 1 an (extreme, 0,1-9,8 ani). Reimplantarea in
doua etape a fost cea mai de succes optiune terapeutica si ar
trebui sa fie utilizata ori de cate ori este posibilg, in scopul era-
dicarii definitive a infectiei si asigurarii mobilitatii articulatiei
genunchiului. In infectiile periprotetice, asociate cu distru-
gere si pierderea masiva de tesut osos, noi am folosit ciment
impregnat cu antibiotic pentru fixarea stabilda a genunchiului
cu garnitura tijata; astfel, a fost asigurata distribuirea locala
de antibiotic, mentinerea spatiului articular, pastrarea nive-
lului de tensiune a tesuturilor moi in jurul articulatiei prin
imbunatatirea stabilitatii si mentinerii lungimii ei [26].

Reprotezarea totald a articulatiei genunchiului, urmand
metoda In 2 etape, poate asigura nu numai vindecarea
infectiei, dar si pastrarea unui genunchi durabil, cu un rezul-
tat functional excelent, fapt confirmat de ameliorarea scoru-
lui KSS. Addaugarea de antibiotice in cimentul osos nu pare sa
puna in pericol integritatea pe termen lung a protezei, fapt
care a fost confirmat ulterior de lipsa de linii radiotransparen-
te semnificative la monitorizarea pacientilor timp de pana la
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Five patients that became reinfected repeatedly had multi-
ple risk factors presented in Table 2. In our series, about one
forth of patient treated with two-stage exchange required re-
operation, 14% became reinfected in first 2.5 years. Half of
reinfected patients got reinfected repeatedly. In most cases
patients were reinfected with the same microorganism but
more virulent.

In Haleem et al. (2004) series of 94 patients (96 infec-
ted knees) treated with two-stage reimplantation 16% had
required reoperation: 9% had component removal for rein-
fection and 6% were revised for aseptic loosening [23]. The
median time to reoperation for reinfection was 1 year (range,
0.1-9.8 years). Two-stage reimplantation has been the most
successful functional option and should be used whenever
possible to definitively eradicate the infection and ensure
good function of the knee joint. In periprosthetic infections
associated with bone destruction and massive loss we used
an antibiotic-impregnated cement rod-spacer that provided
stable fixation across the knee, local antibiotic delivery, ma-
intained the joint space, preserved soft-tissue tension aro-
und the joint through enhanced stability and length mainte-
nance [26].

Total knee arthroplasties reimplanted using the 2-stage te-
chnique can provide not only cure of infection but also a dura-
ble knee that has an excellent functional result, as confirmed
by improved knee score. Inclusion of antibiotics in bone ce-
ment appears not to jeopardize the long-term integrity of the
prosthesis, as shown by lack of significant radiolucent lines at
follow up for as long as 20 years (mean, 10.8 years). Antibiotic
concentrations associated with antibiotic bone cements may
cause skeletal cell toxicity [27]. An adequate balance between
the targeted microbicidal effects and host cellular toxicity is
critical for skeletal cell survival and function. We did not have
any revision for aseptic loosening in our series.

In the present study five patients (7.2%) were treated with
debridement and retention. Four of these patients were with
acute (less than 4 weeks) infection, one with acute haemato-
genous infection. In four patients (80%) the success rate was
100%. These patients had a low virulence infection. Infection
persisted in one patient with MRSA and he underwent two-
stage exchange. Mont et al. (1997) reported a failure rate of
only 17% in 24 patients with post-operative or late haemato-
genous infections [28].

The type of infection had a crucial effect on the outcome.
The short duration of infection in patients with acute and acu-
te haematogenous infections is a prerequisite for a favoura-
ble outcome with debridement and retention. Debridement
with retention of the knee arthroplasty can give a similar ou-
tcome to two-stage exchange in a healthy patients with acute
and acute haematogenous infections with a short duration of
symptoms (<4 weeks), a low virulence and an antibiotic sen-
sitive microorganism, a stable implant, reasonable skin and
soft-tissue quality, and adequate antimicrobial therapy. If the
components are unstable, the patient is immune compromi-
sed, the organism is resistant to antibiotics, or the infection



20 de ani (cu o medie de 10,8 ani). Concentratia de antibiotice
din cimentul osos poate produce fenomene de toxicitate celu-
lara a scheletului [27]. Un echilibru adecvat intre efectele mi-
crobicide vizate si toxicitatea fata de celulele-gazda este critica
pentru supravietuirea si buna functionare a celulelor schele-
tului. In seriea noastra de pacienti, nu am inregistrat nici un
caz de revizuire pentru relaxare aseptica.

in prezentul studiu, cinci pacienti (7,2%) au fost tratati
prin debridare si imobilizare. Patru dintre acesti pacienti au
avut infectie acuta (<4 saptamani), iar unul - infectie acuta
hematogena; la patru pacienti (80%) rata de succes a fost de
100%, deoarece infectia a avut o virulenta redusa. Infectia a
persistat la un pacient cu MRSA, care a beneficiat, apoi, de re-
protezare in doua etape. Mont M. si coaut. (1997) a raportat o
ratd de esec de doar 17% din 24 de pacienti cu infectie posto-
peratorie sau hematogena tardive [28].

Tipul de infectie a avut un efect decisiv asupra rezultatului.
Instalarea recenta a infectiei hematogene acute este o conditie
prealabild pentru un rezultat favorabil dat de debridare si
imobilizare. Debridarea si imobilizarea genunchiului protezat
asigura rezultate similare cu inlocuirea in doua etape in cazul
pacientilor fara comorbiditati, cu infectie acuta sau hemato-
gena acutd, recent simptomatica (<4 saptamani), cu microor-
ganisme sensibile la antibiotic si virulenta scazutd, cu implant
fix, cu calitate buna a pielii si a tesuturilor moi si cu terapie
antimicrobiana adecvata. In cazul in care componentele prote-
zei sunt instabile, pacientul este imunologic compromis, bac-
teriile sunt rezistente la antibiotice, sau infectia a fost activa
mai mult de 4 saptamani, probabilitatea salvarii protezei este
foarte redusa [15].

Rezectia artroplastiei sau amputarea sunt considerate a
fi alternative acceptabile la pacientii cu comorbiditati severe,
care nu vor mai putea face fata tratamentului chirurgical re-
constructiv. Interventia in doua etape - rezectia artroplastiei
cu impregnarea garniturii de ciment sau garniturii tijate cu
antibiotic, antibioterapia sistemica, apoi - artrodeza genun-
chiului reprezintda o optiune valoroasa, soldata cu rezultate
bune [29].

Recuperarea prin fuziunea de genunchi Intr-o singura eta-
pa poate fi recomandata la pacientii care nu pot face fata in-
terventiilor multiple [30]. Amputarea, rezectia artroplastiei
si artrodeza sunt considerate proceduri de salvare in scopul
eradicarii infectiei.

Punctele forte ale studiului nostru sunt numarul mare
de pacienti inclusi si perioada indelungata de supraveghere.
Puncte slabe includ diversitatea metodelor de tratament abor-
date si caracterul retrospectiv al cercetarii.

Tratamentul ATG infectate este o sarcina dificila, soldata cu
o ratd inalta de rezultate nesatisfacatoare la termen mediu si
lung. Tratamentul ATG infectate trebuie ales in functie de tipul
de infectie (acutd sau cronica), durata infectiei, starea imuno-
logica a pacientilor, stabilitatea implantului, agentul patogen,
calitatea si integritatea osului si a tesuturilor moi.

Abordarea artroplastiei infectate trebuie sa fie multidisci-
plinarg, cu implicarea directa a specialistilor-infectionisti, in

Artroplastia totald de genunchi infectatd

has been active for more than 4 weeks, the probability of suc-
cessful retention of the components is very low [15].

Resection arthroplasty or amputation is considered sa-
tisfactory alternative in patients with extensive comorbid
conditions, who will not tolerate more elaborate attempts at
reconstruction. Two-stage procedure - resection arthroplasty
with insertion of antibiotic-impregnated cement spacers or of
antibiotic-impregnated cement rod-spacers, systemic antibio-
tics, and then arthrodesis of the knee is a valuable option used
with good results [29].

Salvage via knee fusion in a single stage [30] may be pre-
ferable in those patients unsuitable for multiple procedures.
Amputation, resection arthroplasty, arthrodesis are salvage
procedures when the goal is the eradication of infection.

The strengths of this study include the large number of pa-
tients and the mid-term to long-term follow up period. Weak-
nesses include the diversity of treatment methods and retros-
pective study design.

TKA infections treatment is a difficult task leading to a high
rate of unsatisfactory mid-term and long-term results. TKA in-
fection treatment option should be chosen according to the
type of infection (acute or chronic), the duration of infection,
the patients’ immunologic status, the stability of the implant,
the type of microorganism causing infection, bone quality and
integrity, and the quality of the soft-tissue.

Management of infected arthroplasties requires an appro-
priate multi-disciplinary approach with close involvement of
the infectious disease team to identify the pathogens involved
[12, 13] and treat the patient appropriately.

Future directions are oriented toward new engineered
antibiotic implant surfaces such as innovative self-protective
implant with covalently bound antibiotics: a covalently lin-
ked vancomycin-titanium implant interface that prevents and
eliminates bacterial colonization and is viewed as a potential
new tool in preventing or eliminating periprosthetic infection
[31-34].

A vancomycin-containing sol-gel film on Ti alloy implants
with predictable release kinetics significantly inhibits S. aure-
us adhesion and can be used for the targeted delivery of anti-
biotics for the treatment of periprosthetic infections [35, 36].
Antibiotics or other active molecules that are tethered to the
implant surface through a permanent covalent bond and tethe-
ring of antibiotics or other biofactors are likely to transform the
practice of orthopedic. This new technology has the potential
to eliminate periprosthetic infection, a major and growing pro-
blem in orthopedic practice [37-39].

Conclusions

TKA infections treatment is a difficult task leading to a high
rate of unsatisfactory mid-term and long-term results. About
one forth of patient require reoperation, 14% become reinfec-
ted in first 2.5 years. Half of reinfected patients get reinfec-
ted repeatedly. In most cases patients are reinfected with the
same microorganism but more virulent. TKA infection treat-
ment option should be chosen according to the type of infec-
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scopul identificarii exacte a agentului patogen si prescrierii
unui tratament corespunzator [12, 13].

Directiile viitoare de cercetare trebuie focalizate la crearea
unor noi suprafete de protezd, ca de exemplu, implanturile au-
toprotectoare, unde antibioticul este legat covalent de materi-
alul pieselor. Astfel, implantul cu vancomicing, legata covalent
de titanul protezei, previne si elimina colonizarea bacteriana
si este considerat a fi 0 abordare noua in prevenirea sau elimi-
narea infectiei periprotetice [31-34].

Acoperirea implanturilor din aliaj de titan cu un film sol-
gel de vancomicind, cu o cineticd de eliberare predictibila a
antibioticului, inhiba simtitor adeziunea Staphylococcus au-
reus si pot fi utilizate pentru eliberarea in-situ a preparatului
pentru tratamentul infectiilor periprostetice [35, 36]. Antibi-
oticele sau alte molecule active, care pot fi legate covalent de
suprafata implantului pot produce o adevarata schimbare a
practicii ortopedice. Aceasta noud tehnologie are ambitia sa
elimine infectia periprotetica, care, actualmente este o proble-
ma majora si in crestere 1n practica ortopedica [37, 38, 39].

Concluzii

Tratamentul ATG infectate este o sarcina dificild, cu rezul-
tate nesatisfacatoare la termen mediu si lung. Aproximativ fi-
ecare al patrulea pacient a necesitat o reinterventie, iar 14%
dintre pacienti s-au reinfectat in primii 2,5 ani. Jumatate din-
tre pacientii cu reinfectie a ATG s-au reinfectat din nou. in ma-
joritatea cazurilor, pacientii s-au reinfectat cu acelasi micro-
organism, dar mai virulent. Tratamentul unei ATG infectate ar
putea fi ales in functie de tipul de infectie (acuta sau cronica),
durata ei, stabilitatea implantului, specia agentului patogen,
calitatea si integritatea osului si tesutului moale.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Cu toate ca in ultimele decenii au fost realizate un sir de
studii privind patologia nervului facial, variabilitatea anato-
mica interindividuald a acestui nerv nu a fost descrisa.

Ipoteza de cercetare

Studierea variantelor individuale de ramificare si a co-
nexiunilor ramurilor plexului parotid, cu evidentierea
diferentelor morfologice ce se intalnesc pe ambele jumatati
ale fetei la una si aceiasi persoand, ar putea fi luate In consi-
deratie 1n interventiile chirurgicale din regiunea oro-maxilo-
faciala pentru ameliorarea rezultatelor postoperatorii.

Noutatea adusa literaturii stiintifice din domeniu

Au fost identificate diferente semnificative de ramificare si
conexiune ale ramurilor plexului parotid interindividuale si la
una si aceiasi persoana pe fiecare jumatate a fetei.

Rezumat

Introducere. Microtraumatismele ramurilor plexului pa-
rotid in ablatia tumorilor parotidiene, interventiile chirurgi-
cale ale regiunii oro-maxilo-faciale, operatiile plastice, ne-au
determinat sa realizam un studiu de identificare a similitudi-
nii si diferentelor de conexiune ale ramurilor plexului parotid
la una si aceeasi persoana.

Material si metode. Prin disectie bilaterala a regiunii fa-
ciale la 5 cadavre, fixate preventiv in solutie de formalina, au
fost confectionate 10 piese anatomice ale ramurilor portiunii
extracraniene a nervului facial, care formeaza plexul parotid.

Rezultate. Disectia pieselor anatomice denotd, ca ramurile
plexului parotid prezinta variatii de conexiune pe fiecare ju-
matate a fetei la una si aceeasi persoana. Conexiuni multiple si
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What is not known yet, about the topic

Despite the fact that during the last decades a series of stu-
dies on the facial nerve pathology have been made, some of its
morphological aspects remain a mystery expressed by indivi-
dual variability of the facial nerve.

Research hypothesis

Studying the variants of ramification and individual speci-
fic features of the parotid plexus branches, their connections,
morphological differences that occur on both halves of the face
in the same person would certainly reduce iatrogenic effects
in maxillofacial surgery and failures in plastic surgery.

Article’s added novelty on this scientific topic

Obvious differences of branching and connections of the
parotid plexus branches were identified on each half of the
face in the same person.

Abstract

Introduction. Microtraumas of the parotid plexus branch-
es in parotid tumor ablation, in maxillofacial and plastic sur-
gery, induced us to study the similarity and differences of con-
nection of the parotid plexus branches on both sides in the
same person.

Material and methods. Ten specimens of the extracranial
portion of the facial nerve and its branches, that form the pa-
rotid plexus, on the both sides of the face in 5 cadavers, fixed in
formalin solution, were dissected in a bilateral pattern.

Results. Anatomical dissection of the specimens denotes
that connections of the parotid plexus branches vary on each
half of the face in the same person. Multiple connections and
variants are characteristic for buccal branches of the parotid



variate sunt caracteristice pentru ramurile bucale ale plexului
parotid, precum si ale acestora cu nervul infraorbital. Varietati
numerice si de conexiune sunt caracteristice si pentru ramura
cervicala a facialului.

Concluzii. Variabilitatea anatomica individuald este una
din caracteristicile principale ale portiunii extracraniene a
nervului facial, aspect important in reperarea trunchiului ner-
vului facial si ramurilor plexului parotid in cazul unor eventu-
ale interventii chirurgicale in regiunea oro-maxilo-faciala.

Cuvinte cheie: plex parotid, nerv facial, conexiuni, variabi-
litate individuala.

Introducere

Ramurile plexului parotid prezinta un vast teritoriu de
inervatie in toate regiunile anatomo-topografice ale fetei, ast-
fel, pe langa agentii patogeni de origine bacteriana si virala,
care pot cauza pareze si paralizii faciale, ramurile portiunii ex-
tracraniene ale facialului prezinta un risc major de leziune in
interventiile chirurgicale ale regiunii oro-maxilo-faciale si in
ablatiile tumorilor parotidiene [1, 2].

Incidenta parezelor si paraliziilor faciale este de circa 23 la
100.000 populatie si afecteazd, in egala masura, atat femeile,
cat si barbatii [3] sau, conform datelor lui Sachs N. (2007) [9],
frecventa parezelor si paraliziilor faciale de diversa etiologie
este de aproximativ 159.840 cazuri anual.

In ultimul timp, au devenit tot mai populare procedurile
de intinerire si operatiile plastice. Rezultatele interventiilor
pe fata sunt, deseori, impredictibile si neasteptate, dar acest
fapt nu exprimd, neaparat, neprofesionalismul chirurgului
plastic, ci pot fi determinate si de variabilitatea individuala a
ramurilor nervului facialului si a conexiunilor lui. Microtrau-
matismele ramurilor terminale ale nervului facial in timpul
interventiilor chirurgicale din regiunea oro-maxilo-faciala se
pot solda cu modificari ale mimicii, in special atunci cand mus-
chii fetei sunt inervati de o singura ramificatie terminala. La
asemenea concluzii am ajuns In urma disectiei pieselor anato-
mice ce releva diferente de traiect, variante de ramificare si co-
nexiune ale ramurilor plexului parotid pe dreapta si pe stanga
la una si aceeasi persoana. Consideram, ca multitudinea vari-
antelor de ramificare si conexiune ale ramurilor extra-pietroa-
se ale nervului facial pot determina consecinte nedorite dupa
interventii chirurgicale.

Material si metode

Studiul a fost efectuat pe 10 piese anatomice fixate in
solutie de formalina, care au fost obtinute prin disectie bilate-
rald a nervului facial la 5 cadavre.

Studiul a fost aprobat de catre Comitetul de Etica al
Universitatii de Stat de Medicina si Farmacie ,Nicolae
Testemitanu”, Chisindu, Republica Moldova (proces-verbal nr. 1
din 15.09.2014, presedinte CEC - Mihail Gavriliuc, dr. hab. st.
med., prof. univ.). Cercetarea a fost realizata pe material ca-
daveric din colectia Catedrei de anatomie a omului a USMF
»Nicolae Testemitanu”.

Printr-o incizie de la articulatia temporo-mandibulara ca-
tre unghiul mandibulei, s-a efectuat disectia anatomica a re-

Variante de conexiune ale ramurilor plexului parotid

plexus and those of the last with the infraorbital nerve. Nu-
merical variants and connection variations of the cervical
branch of the facial nerve were marked out.

Conclusions. Individual anatomical variability is one of
the main specific features of the extracranial portion of the
facial nerve, and it must be taken into consideration in inden-
tifying the landmarks of the facial nerve trunk and parotid
plexus branches in maxillofacial surgery.

Key words: parotid plexus, facial nerve, connections, indi-
vidual variability.

Introduction

The parotid plexus branches innervate a vast territory of
the anatomical topographic regions of the face, so, besides
bacterial and viral pathogenic agents that can cause facial
palsy, extracranial branches of the facial nerve are under a
serious iatrogenic risk in maxillofacial surgery and in parotid
tumor ablation [1, 2].

The incidence of facial palsy is about 23 per 100,000 of pop-
ulation, and it affects equally both women and men [3], and ac-
cording to Sachs N. (2007) [9] the incidence of facial nerve palsy
based on all etiologies is of approximately 159,840 annually.

With the development of the fashion industry and desire
to have an attractive look, rejuvenation procedures and plastic
surgery become increasingly popular. Sometimes consequenc-
es of the procedures are fatal, and it happens not because of
plastic surgeon unprofessionalism, but they are determined
by individual variability of the facial nerve branches and their
connections. In some individuals microtraumas of the termi-
nal branches of the facial nerve may cause changes to mimicry
during maxillofacial surgery, especially in those cases when
muscles are innervated only by a single terminal branch. We
made those conclusions after dissection of anatomical speci-
mens revealing differences of the course, branching and con-
nections of the extracranial part of the facial nerve, on both
sides of the face in the same person. We believe that multiple
of branching and connection variants of the extrapetrosal
branches of the facial nerve would determine undesirable
consequences in an eventual surgery.

Material and methods

The study was conducted on 10 cadaveric pieces fixed in
formalin solution, obtained from 5 cadavers after bilateral dis-
section of facial nerve.

The research project was approved by the Ethics Com-
mittee of Nicolae Testemitanu State University of Medicine
and Pharmacy of the Republic of Moldova (minutes no. 1 of
15.09.2014, president of EC - Mihail Gavriliuc, PhD, university
professor). The study was conducted on cadaveric material of
the Chair of human anatomy from Nicolae Testemitanu SUMPh.

An incision from the temporomandibular joint was made
towards the angle of the mandible and anatomical dissection
of the lateral side of the face and neck was carried out. The
posterior belly of the digastric muscle was used as a landmark
for facial nerve trunk identification at its exit from Fallopian
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giunii laterale a fetei, inclusiv, a celei retromandibulare si a
regiunii cervicale. Abordarea facialului in toate cazurile s-a
efectuat prin reperarea venterului posterior al muschiului
digastric, ceea ce ne-a permis sa accesam trunchiul nervu-
lui facial la iesirea lui din canalul Fallopio. Dupa inlaturarea
tesuturilor moi ale fetei si reliefarea trunchiului nervului faci-
al, au fost identificate traiectul, conexiunile si particularitatile
individuale ale ramurilor plexului parotid.

Pe unele dintre piesele disecate, ramurile facialului au fost
evidentiate cu hartie neagra. Toate piesele au fost fotografiate
cu o camera Canon Power Shot A 560 si prelucrate digital.

Rezultate

Traiectul trunchiului nervului facial la iesirea din orificiul
stilomastoidian a variat de la orizontal (5 cazuri), la descen-
dent (3 cazuri) sau usor ascendent (2 cazuri), iar lungimea
acestuia s-a Inscris intre 0,5-2,7 cm.

in 9 cazuri, ramurile primare, cu origine de la trunchiul
facialului, au fost: ramura temporo-faciald si cea cervico-fa-
ciala, de la care au luat nastere ramurile secundare, tertiare
etc. Intr-un caz, ramurile plexului parotid au luat nastere de la
trunchiul nervului facial, rasfirandu-se in evantai catre zonele
de inervatie.

In 2 cazuri s-au inregistrat ramuri fine cu conexiuni mul-
tiple si razlete, fara o demarcare regionala clara. La un cada-
vru, ramuri si conexiuni mai bogate au fost depistate pe par-
tea dreaptd, comparativ cu cea stangda; in alt caz, prevalenta

Fig. 1 Conexiunea nervului facial cu nervul
auriculotemporal (Macropreparat).
1- nervul facial; 2 - nervul auriculotemporal.

Fig. 1 Connections of the facial nerve with
auriculotemporal nerve (Macropreparation).
1- facial nerve; 2 - auriculotemporal nerve.
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canal. The superficial tissues of the face were removed by
dissection and the course, connections, and individual spe-
cific features of the parotid plexus branches of the facial nerve
were marked out.

Some of the dissected facial nerve branches were high-
lighted on the specimens with black paper. All anatomical
samples were photographed with a Canon Power Shot A 560
camera and then digitally processed.

Results

The course of the facial nerve when it leaves the stylomas-
toid foramen varied from horizontal (5 cases), to descending
(3 cases), and even to slightly ascending in 2 cases. Its length
ranged from 0.5-2.7 cm.

In 9 cases primary branches originating from the facial
nerve trunk were divided into the temporofacial and cervi-
cofacial one, from which secondary and tertiary branches
arose. In one case the parotid plexus branches spread in a
fan-like fashion from the facial nerve trunk to the innervated
zones.

In 2 cases thin branches with random and multiple connec-
tions without a clear regional demarcation were marked out.
On the right side of a cadaver, rich branches and connections
were revealed, but prevalence of the parotid plexus branches
and multiple connections were marked out on the left side of
the face in other case.

Fig. 2 Conexiuni in formad de arcada intre ramurile bucale ale
facialului si cu ramurile nervului trigemen (Macropreparat).
1, 2 - ramuri bucale; 3 - nervul infraorbital; 4 - ramura marginala
a mandibulei; 5 - nervul mental, 6 — conexiuni arciforme intre ramurile
temporale.

Fig. 2 Arcuate connections among the buccal branches
of the facial nerve and their connections with the branches
of the trigeminal nerve (Macropreparation).
1, 2 - buccal branches; 3 -infraorbital nerve; 4 - marginal mandibular
branch; 5 - mental nerve, 6 - arcuate connec-tions between
the temporal branches.



ramurilor si conexiunilor a fost
remarcata din contrd, pe partea
stanga a fetei.

La disectia nervului facial, in
imediata apropiere de orificiul
stilomastoidian, In 8 cazuri au
fost depistate conexiuni cu ner-
vul auriculotemporal (Figura 1).

Conexiunile ramurilor bu-
cale cu ramificatiile terminale
ale nervului infraorbital (ramu-
ra a nervului trigemen) au fost
evidentiate pe toate piesele di-
secate. Aceste conexiuni difera
nu doar de la caz la caz, dar si
pe cele doud jumatati ale fetei, la
una si aceiasi persoana.

La un cadavru, au fost remar-
cate in regiunea bucald, pe par-
tea stangd, conexiuni In forma de
arcade intre ramificatiile tertiare

Fig. 3 Conexiuni liniare intre ramurile bucale ale facialului
si cu ramurile nervului trigemen (Macropreparat).
1, 2 - ramuri bucale; 3 - nervul infraorbital; 4 - ramura marginald a

mandibulei; 5 - nervul mental.

Variante de conexiune ale ramurilor plexului parotid

On dissection of the facial
nerve trunk when it leaves the
stylomastoid foramen connec-
tions with auriculotemporal
nerve were found in 8 cases (Fi-
gure 1).

Connections of the buccal
branches with terminal branch-
es of the infraorbital nerve
were found out in all dissected
samples. These connections not
only differ from case to case, but
there were differences on both
sides of the same person.

In one cadaver, arcuate con-
nections among its buccal bran-
ches were marked out on the
left side (Figure 2), but on the
right side of the same cadaver
the connections among the buc-

ale ramurilor bucale (Figura Fig.3 Linear connections among the buccal branches of the facial ~ ¢al branches were linear (Figu-

2), iar in regiunea omonima pe
dreapta, conexiunile intre ramu-
rile bucale ale facialului aveau un
caracter liniar (Figura 3).

Ramura cervicala a facialului
prezinta variante atat numerice, cat si
de conexiune [5]. Intr-un caz, au fost
depistate 3 ramuri cervicale, dintre
care doar una se unea cu nervul trans-
vers al gatului. O situatie similara a
fost atestata si la alte 3 piese cu ramuri
cervicale duble, care aveau un traiect
paralel una fata de cealaltd, iar ansa
cervicald superficiala era realizata
prin conexiunea unei singure ramuri
cu nervul transvers al gatului.

In alte doua cazuri, pe piesele dise-
cate, a fost atestata o conexiune dubla
a ramurilor cervicale cu nervul trans-
vers al gatului (Figura 4).

Comunicante ale ramurilor bucale
ale plexului parotid cu nervul trige-
men, la nivelul orificiului mental, au
fost inregistrate in 6 cazuri (Figurile
2si3).

Conexiuni in forma de arcade ale

nerve (Macropreparation).

1, 2 - buccal branches; 3 -infraorbital nerve; 4 - marginal

mandibular branch; 5 - mental nerve.

nerve and their connections with the branches of the trigeminal re 3).

The cervical branch of the
facial nerve is subjected to varia-
tions both in number and con-
nections [5]. In one case three

cervical branches were found, but only
one of it was connected to the trans-
verse nerve of the neck. The similar
phenomenon occurred in other 3 sam-
ples with double cervical branches,
which were running parallel to each
other, and only a single cervical branch
of the facial nerve was connected to
the transverse nerve of the neck to
form the superficial cervical loop.

In other two cases double cervi-
cal branches in the dissected samples
were revealed and both of them were
connected to the transverse cervical
nerve of the neck (Figure 4).

Connections of the buccal branch-
es of the parotid plexus with the men-
tal nerve were detected in 6 cases
(Figures 2 and 3).

Arcuate connections among the

Fig. 4 Conexiuni In arcada ale ramurilor bucale si formarea ansei cervicale superficiale prin dubla conexiune
aramurilor cervicale cu nervul transvers al gatului (Macropreparat).
1 - ramuri bucale; 2 - ramuri cervicale (plexul parotid); 3 - nervul transvers al gatului (plexul cervical),

4 - conexiuni arciforme ale ramurilor temporale.

Fig. 4 Arcuate connections among the buccal branches and formation of the superficial cervical loop by double
connection of the cervical branch with the transverse nerve of the neck (Macropreparation).
1 - buccal branches; 2 - cervical branches of the parotid plexus; 3 - transverse nerve of the neck (branch of the cervical plexus),

4 - arcuate connections between the temporal branches.
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ramurilor extracraniene ale facialului au fost atestate pentru
ramurile temporale si cele bucale, care, de obicei, se formau la
periferie, intre ramurile tertiare si cele cuaternare ale ramurii
temporo-faciale.

in 7 cazuri, au fost remarcate comunicante ale nervului fa-
cial cu nervul auricular mare, ramura a plexului cervical.

Discutii

in rezultatul efectuiirii acestui studiu, au fost identificate
particularitatile individuale, similitudinea si diferentele de ra-
mificare si conexiune ale ramurilor plexului parotid din am-
bele parti la una si aceiasi persoana. Avand un teritoriu vast
de inervatie, facialul prezinta un risc sporit de lezare in cazul
interventiilor chirurgicale pe glanda parotid3, articulatia tem-
poro-mandibulara, operatii estetice, precum si in cazul altor
interventii, efectuate in regiunea laterala a fetei [4, 5, 7, 8].

Pentru identificarea trunchiului nervului facial, au fost uti-
lizate anumite puncte de reper, precum venterul posterior al
muschiului digastric [10, 11], nervul auricular posterior [12],
nervul auricular mare [13], ductul parotid [14], tragusul.

Mai multi autori acorda prioritate reperelor osoase [15],
cum ar fi: fisura timpanomastoidiang, orificiul stilomastoi-
dian, apofiza mastoidiana [16], conductul auditiv extern [17], ar-
cada zigomaticd, unghiul mandibulei etc., deoarece acestea sunt
mai putin variabile, comparativ cu reperele tesuturilor moi.

in literatura de specialitate este descrisi variabilitatea in-
dividuala a traiectului canalului facial, care se incadreaza in
limite largi, Ins3, totodatd, se mentioneaza similitudinea tra-
iectului ambelor canale faciale la unul si acelasi individ [6].

Investigatiile noastre denotd, ca acest principiu nu se res-
pecta in cazul portiunii extracraniene a nervului facial, deoarece
in urma disectiei anatomice, ramurile acestuia la una si aceiasi
persoana prezinta diferente atat de ramificare, cat si de traiect,
pe fiecare jumatate a fetei. Nu mai putin variabile sunt si conexi-
unile realizate de ramurile extra-canaliculare ale facialului.

Conform datelor lui Cotulbea G. T. (1997) [5], cea mai con-
stanta comunicanta a nervului facial este cea cu nervul auri-
culotemporal, dupa care urmeaza conexiunile dintre ramurile
zigomatice si cele bucale superioare ale ramurii temporo-fa-
ciale cu ramurile nervului infraorbital, la iesirea acestuia din
orificiul omonim.

Studiul efectuat confirma aceste aspecte, dar, totodats,
releva diferente de conexiune intre partile dreapta si stanga
la aceiasi persoana. Presupunem, ca aceste particularitati se
datoreaza asimetriei fiziologice a fetei si, posibil, a fibrelor
tractului cortico-nuclear catre nucleul motor al facialului, care
conditioneaza expresivitatea mimicii, precum si tipului de ra-
mificare terminala a ramurilor plexului parotid in musculatu-
ra mimica.

Conexiunile mentionate prezinta interes aplicativ, dat fiind
faptul ca facialul primeste fibre senzitive (dendrite cu originea
in neurocitele ganglionului semilunar, Gasser), pe care le con-
duce catre pielea diferitor zone ale fetei.

Concluzii
Variabilitatea individuala este una din caracteristicile
principale ale portiunii extracraniene a nervului facial, aspect
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buccal and temporal branches were marked out, and usually
they were formed between the quaternary divisions of the
temporofacial branch.

In 7 cases we found out connections of the facial nerve with
the greater auricular nerve of the cervical plexus.

Discussions

As a result of this study, individual particularities, simi-
larities and differences of ramification and connections of
branches of the parotid plexus from both sides of the face have
been identified at the same person. Having a vast territory of
innervation the facial nerve is under an obvious risk of injury
in plastic surgery, parotid gland and temporomandibular joint
surgery, and other surgical interventions of the lateral region
of the face [4, 5, 7, 8].

Specific landmarks are used for identification of the facial
nerve trunk and its divisions, but among the most common
landmarks there are: the posterior belly of the digastric mus-
cle [10, 11], posterior auricular nerve [12], greater auricular
nerve [13], parotid duct [14], tragus.

Many scientists are more confident of bony landmarks
[15], such as the tympanomastoid fissure, stylomastoid fora-
men, mastoid process [16], external auditory meatus [17], zy-
gomatic arch, angle of the mandible etc., because these land-
marks are less variable than soft tissues landmarks.

In works on the subject individual variability of facial canal
was pointed out, but the similarity of both facial canals in the
same person was also, marked out [6].

Our investigations demonstrate that such a principle does
not refer to the extracranial part of the facial nerve, because on
bilateral anatomical dissection of the parotid plexus branches
in the same person differences of the course were marked
out and connections of the extracranial branches of the facial
nerve were not less variable.

According to Cotulbea G. T. (1977) [5] the most common
connections of the facial nerve are those with the auriculo-
temporal nerve, followed by connections of the zygomatic and
buccal branches of the facial nerve with the infraorbital nerve
at its exit from the same orifice.

Our study confirms these issues, but also reveals differenc-
es between connections on the left and right side in the same
person. We suppose, that these peculiarities are conditioned
by the physiological asymmetry of the face and probably by
impulses conducted through the corticonuclear tract toward
the motor nucleus of the facial nerve and of cause they depend
on division of the terminal branches of the parotid plexus
within the muscles of facial expression.

The mentioned connections are of clinical significance be-
cause the facial nerve receives sensory fibers, whose dendrites
originate within the neurons of the Gasser’s ganglion, and that
are spread within the branches of the facial nerve towards the
skin of the innervated zones.

Conclusions
Individual variability is one of the main specific features of
the extracranial portion of the facial nerve, even in the same



important 1n reperarea ramurilor plexului parotid in cazul
interventiilor chirurgicale in regiunea fetei.

Utilizarea unor metode moderne de reperare a ramurilor
facialului si cunoasterea particularitatilor individuale de rami-
ficare si conexiune ale ramurilor plexului parotid ar permite
ameliorarea rezultatelor postoperatorii ale interventiilor chi-
rurgicale pe fata.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Incidenta fibrozei chistice si fonul genetic al mutatiilor
CFTR 1n Republica Moldova, deocamdatd, nu au fost determi-
nate.

Ipoteza de cercetare

Distributia mutatiilor genei CFTR in Moldova este similara
cu cea din Romania si din tarile ale caror predecesori au gu-
vernat Moldova in trecut (Imperiul Otoman, Imperiul Rus /
Uniunea Sovietica).

Noutatea adusa literaturii stiintifice din domeniu

Din cate cunoastem, acesta este primul raport al
distributiei mutatiilor CFTR in Moldova.

Rezumat

Introducere. Spectrul de mutatii ce cauzeaza fibroza chisti-
ca (FC) in Republica Moldova, deocamdata, nu a fost determinat.

Material si metode. Analiza mutatiei genei CFTR a fost
efectuata pe mostre de ADN, colectate de la 61 de pacienti cu
FC, examinati in Departamentul de pediatrie, clinica de pneu-
mologie, Universitatea de Stat de Medicina si Farmacie ,Nico-
lae Testemitanu”, in perioada anilor 2006-2011.
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What is not known, yet, about the topic

The incidence of cystic fibrosis and the population genetics
of CFTR mutations have yet not been determined in Moldova.

Research hypothesis

The distribution of CFTR gene mutations in Moldova is
similar to that in Romania or in states whose predecessors
had governed Moldova in the past (Ottoman Empire, Russian
Empire / Soviet Union).

Article’s added novelty on this scientific topic

To our knowledge, this is the first report on the distribu-
tion of CFTR mutations in Moldova.

Abstract

Introduction. The spectrum of cystic fibrosis (CF) - cau-sing
mutations in Republic of Moldova has yet not been determined.

Material and methods. CFTR gene mutation analysis was
performed on DNA samples from 61 patients with CF seen
2006-2011 at the Department of pediatrics, Division of pneu-
mology, Nicolae Testemitanu State Medical and Pharmaceuti-
cal University.



Rezultate. Mutatiile cu o frecventa mai mare de 3% au fost
urmatoarele: F508del (57%), 2789+5 G-A (4%), 2184insA
(4%) si G542X (3%).

Concluzii. Distributia mutatiei genei CFTR in Moldova este
similara cu cea din Romania.

Cuvinte cheie: fibroza chisticd, gena CFTR, mutatie, Mol-
dova.

Introducere

Moldova este un stat din Europa de Est, localizat intre Ro-
mania (Vest) si Ucraina (Nord, Est si Sud). Populatia este ete-
rogend din punct de vedere etnic. Compozitia etnica a partii
principale a tdrii sub conducerea guvernarii centrale este:
moldoveni / romani (78,8%), ucraineni (8,4%), rusi (6,0%),
gdgduzi (4,4%), si cateva minoritati - bulgari, rromi, evrei
(date colectate din recensamantul din 2004) [1].

Incidenta FC si a mutatiei CFTR in populatie, deocamdats,
nu a fost determinatd in Moldova. Din cate stim noi, aceasta
este prima raportare a distributiei mutatiei CFTR in Moldova.

Material si metode

Mostrele sangvine K-EDTA au fost colectate de la 61 de per-
soane cu FC care au fost examinate in Clinica de pneumologie
pediatrica a USMF ,Nicolae Testemitanu” in perioada 2006-
2011. Diagnosticul clinic de FC a fost pus pe baza de simptome
de boala sinopulmonara cronica si / sau de anomalii gastroin-
testinale / nutritionale si care au fost confirmate prin valori
ale testului de sudoratie mai mari de 60 mmol/L, efectuat
prin sistemele Macroduct (Wescor, SUA) sau Exsudose systems
(TEM, Lormont, Franta).

ADN-ul leucocitar a fost extras din mostrele sangvine in
concordanta cu protocoalele locale din Bordeaux, Chisindau
si Hanovra, respectiv. Mostrele ADN, colectate in perioada
2006-2009, au fost supuse unui screening pentru mutatii
CFTR cu ajutorul testarii ELUCIGENE™ CF29 (Gene-Probe Life
Sciences Ltd., Marea Britanie). Cele 50 de probe, colectate in
2010, au fost testate, mai intai, pentru statutul F508del, si
testate, ulterior, cu ajutorul CF StripAssay (ViennalLab Dia-
gnostics GmbH, Austria; 24 de mostre), care detecteaza 34
de mutatii CFTR si variantele poliT IVS8, sau testate printr-
un screening-cascada completa de mutatii (13 mostre), dupa
cum urmeazi. in primul rind, mostrele au fost testate pentru
35 de mutatii frecvente la caucazieni prin PCR multiplex si ul-
terioare hibridizari blot (INNO-LiPA CFTR19 si CFTR17+Tn,
Innogenetics, Belgia). Apoi, promoterul CFTR, 5’UTR si 27 de
exoni (inclusiv, jonctiunea intron-exon), au fost analizati prin
secventierea produselor PCR cu terminatori colorati, utilizind
dispozitivul ABI 3130 (Applied Biosystems, USA). Informatia
despre secventele primerilor, conditiile PCR si procedurile de
secventiere sunt disponibile la cerere.

Rezultate

Tabelul 1 reprezinta o lista de distributie a mutatiilor CFTR
in cohortd, investigate la pacienti cu FC din Moldova. La nivel
mondial, cea mai frecventa mutatie este F508del [2] si a fost
identificata la 54,7% dintre alelele FC (70/122). A doua cea

Mutatiile CFTR in Moldova

Results. Mutations with a frequency of more than 3%
were F508del (57%), 2789+5 G-A (4%), 2184insA (4 %) and
G542X (3%).

Conclusions. The distribution of CFTR gene mutations in
Moldova is similar to that in Romania.

Key words: cystic fibrosis, CFTR gene, mutation, Moldova.

Introduction

Moldova is a state in Eastern Europe, located between Ro-
mania to the West and Ukraine to the North, East and South.
The population is ethnically heterogeneous. The ethnic compo-
sition of the main part of Moldova under the central govern-
ment control are Moldovans / Romanians (78.0%), Ukrainians
(8.4%), Russians (6.0%), Gagauzians (4.4%) and several mi-
norities such as Bulgarians, Gypsies and Jews (data taken from
the 2004 census) [1].

The incidence of CF and the population genetics of CFTR
mutations have yet not been determined in Moldova. To our
knowledge, this is the first report on the distribution of CFTR
mutations in Moldova.

Material and methods

K-EDTA blood samples were taken from 61 individuals
with cystic fibrosis (CF) who had been seen at the Department
of pediatrics, Division of pneumology, Nicolae Testemitanu
State University of Medicine and Pharmacy between 2006 and
2011. The clinical diagnosis of CF had been made by symp-
toms of chronic sinopulmonary disease and/or gastrointes-
tinal / nutritional abnormalities and had been confirmed by
a sweat chloride value >60 mmol/L in sweat tests performed
with either the Macroduct (Wescor, USA) or the Exsudose sys-
tems (TEM, Lormont, France).

Leukocyte DNA was extracted from the blood samples ac-
cording to in-house protocols at the sites Bordeaux, Chisinau
and Hannover, respectively. The DNA samples collected be-
tween 2006 and 2009 were screened for CFTR mutations by
the ELUCIGENE™ CF29 assay (Gene-Probe Life Sciences Ltd,
United Kingdom). The 50 samples collected in 2010 were
first assessed in their F508del status and were then further
analyzed by either the CF StripAssay (ViennaLab Diagnostics
GmbH, Austria; 24 samples) that tests 34 CFTR mutations
and the IVS8 polyT variants or by a comprehensive cascade
mutation screening (13 samples) as follows: first, the speci-
mens were screened for 35 frequent mutations in Caucasians
by multiplex PCR and subsequent reverse blot hybridization
(INNO-LiPA CFTR19 and CFTR17+Tn, Innogenetics, Belgium).
Next, the CFTR promoter, 5 UTR and 27 exons (including the
intron-exon junctions) were analyzed by sequencing of PCR
products with Dye Terminators on a ABI 3130 (Applied Biosys-
tems, USA). Information about primer sequences, PCR condi-
tions and sequencing procedures are available upon request.

Results

Table 1 lists the distribution of CFTR mutations in the in-
vestigated cohort of Moldovan CF patients. The worldwide
most common mutation F508del [2] was identified on 57.4%



CFTR mutations in Moldova

mai frecventa mutatie este 2789+5 G-A (4,1 %). Alte mutatii,
cu o frecventa mai mare de 2%, sunt G542X si 2184insA
(Tabelul 1).

Testele ELUCIGENE, INNO-LiPA si testul FC cu benzi a cu-
prins 80% dintre alelele FC. in contrast, secventierea in-depth,
a indentificat mutatiile ce cauzeaza FC la toti cei 13 subiecti
investigati, inclusiv 6 mutatii rare [3] si o mutatie frames-
hift, deocamdata nedescris3, situata in exonul 5 663dupT
(c.531dupT). Doi subiecti sunt homozigoti pentru mutatia
non-F508del, aceasta insemnand mutatia frameshift 4015delA
si mutatia intronului 19 splice 3849 + 10 kb C-T, respectiv.

Tabelul 1

Distributia mutatiilor CFTR la indivizii cu fibroza cistica din Moldova

Table 1
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of CF alleles (70/122). The second most common mutation
was 2789+5 G-A (4.1%). Further mutations with a frequency
of more than 2% were G542X and 2184insA (Table 1).

The ELUCIGENE, INNO-LiPA and CF Strip Assay covered
about 80% of the CF alleles. In contrast, the in-depth sequenc-
ing identified both CF-causing mutations in all 13 investi-
gated subjects including six known rare mutations [3] and
the yet undescribed frameshift mutation in exon 5 663dupT
(c.531dupT). Two subjects were homozygous for a non-
F508del mutation, i.e. the frameshift mutation 4015delA and
the intron 19 splice mutation 3849+10 kb C-T, respectively.

Distribution of CFTR mutations in Moldovan individuals with cystic fibosis

Romania, % Ucraina de vest, % Rusia,% Turcia, %

(Romania), % [4]  (W. Ukraine), % [5]  (Russia), % [2]  (Turkey), % [2]

Mutatia CFTR nr. de alele
(CFTR mutation) (no. of alleles) Moldova, %
F508del (c.1520_1522CTT)*s*1 70 57.4
2789+5 G>A (c.2657+5G>A)** 5 4.1
2184insA (c.2052_2053insA)* 4 4.0%
G542X (c.1624G>T)*s# 4 3.3
CFTRdele2,3 (21 kb) (c.54_273)% 2 2.0%
1898+1 G>A (c.1766+1G>A)*s* 2 1.6
3849+10 kb C>T (¢.3717+12191C>T)*$* 2 1.6
W1282X (c.3846G>A)** 2 1.6
4015delAC (c.3883delA) 2 1.6
N1303K (c.3909C>G) *$* 2 1.6
185+1G>T (c.53 + 1G>T) 1 0.8
296+1G>C (c.164 + 1G>C) 1 0.8
G85E (c.254G>A)** 1 0.8
621+1G>T (c.489 + 1G>T)*# 1 0.8
663dupT (c.531dup) 1 0.8
1248+1G>A (c.1116 + 1G>A) 1 0.8
1677delTA (c.1545_1546delTA) 1 0.8
G551D (c.1652G>A)*§# 1 0.8
R553X (c.1657C>T)*§# 1 0.8
Necunoscut (Unknown) 18 14.8
Total 122 100

56.3 54.2 54.4 24.5
0.4
7.2
3.9 2.7 0.9 2.6
1.6 4.2 5.0
1.1
0.4 0.8
2.3 2.3 1.0
0.8 4.9 2.9
0.4
0.8 0.8 2.6
0.4 0.8 4.1
0.4 3.5
27.7 16.3

Note: Mutations are designated by their common legacy name followed by the cDNA name in parenthesis. The mutation in italics is novel. Percentage (%) of
alleles is only given if the whole panel of 122 CF chromosomes (no symbol) or the 2010 subset of 100 CF chromosomes (symbol: *) were tested for this mutation.
*$ Mutation is included in the ELUCIGENE™ CF29 (*), INNO-LiPA (%) and/or the CF StripAssay (*) mutation detection panels. "Distribution of F508del genotypes:
F508del/F508del: n=25 (41%); F508del/non-F508del: n=20 (33%); non-F508del/non-F508del: n=11 (18%), unknown mutation n=5 (8%).

Nota: Mutatiile sunt designate cu denumirile lor conventionale, urmate in paranteze de denumirile lor conform ADN-ului. Mutatiile scrise in stil italic sunt
noi. Procentajul (%) alelelor este dat doar in cazul cand a fost testata toatd gama 122 a cromosomului FC (fara simbol) sau subsetul 2010 din 100 de cromosomi
FC (simbol: $). *$* Mutatia este inclusd in ELUCIGENETM CF29 (*), INNO-LiPA (%) si/sau in panoul de detectie a mutatiilor FC StripAssay (*). Distributia genoti-
purilor F508del: F508del/F508del: n=25 (41%); F508del/non-F508del: n=20 (33%); non-F508del/non-F508del: n=11 (18%), mutatii necunoscute n=5 (8%).



Discutii

Analiza mutatiei CFTR a identificat F508del si 2789+5
G-A ca fiind mutatii majore ce cauzeaza FC printre populatia
contemporana din Moldova. in lume, mutatiile frecvente au
fost detectate In proportie de 80% pe cromosomii FC. Cu alte
cuvinte, 20% dintre alelele FC la populatia din Moldova sunt
rare, private sau, deocamdata nedescrise.

Tabelul 1 compara spectrul mutatiilor CFTR in Moldova si
tarile vecine, Romania [4] si Ucraina [5], si cu tarile, ale caror
predecesori au guvernat Moldova in trecut (Imperiul Otoman,
Imperiul Rus, Uniunea Sovieticd) [2]. Dintre tarile enumerate
in Tabelul 1, distributia mutatiilor CFTR in Moldova cel mai
mult se aseamana cu cea din Romania. Mutatiile de origine sla-
va (CFTRdel2,3 (21kb), 2184insA) sunt mai putin frecvente in
Republica Moldova, comparativ cu Rusia si Ucraina [5, 6].

In cadrul acestui studiu, evaluarea StripAssay al FC a fost
efectuatd 1n conditii de diagnostic standard. Acest test de hi-
bridizare inversa scaneaza cele 23 de mutatii ale CFTR, reco-
mandate de catre Colegiul American de Genetica Medicala [7],
plus 11 mutatii aditionale, ce prevaleaza in diferite parti ale
Europei. Testul StripAssay pentru FC s-a dovedit a fi rapid si
a oferit rezultate absolute si reproductibile ale genotipurilor
CFTR. Una dintre posibilele aplicatii in practica a StripAssay
ar putea fi screening-ul neonatal al mostrelor cu nivele elevate
de tripsind imunoreactiva. O rata de detectare a mutatiilor de
80% a fost obtinuta la cromosomii CF din Moldova. Acest grad
de acoperire este acceptabil in calitate de compromis pentru
ratele fals negative ale copiilor afectati (0 mutatii) si rate redu-
se, fals pozitive, ale purtatorilor neafectati [7].
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Discussion

CFTR mutation analysis identified F508del and 2789+5
G-A as the two major CF-causing mutations in the contempo-
rary Moldovan patient population. Worldwide common mu-
tations were detected on about 80% of CF chromosomes. In
other words, 20% of the CF alleles in the Moldovan population
are rare, private or yet undescribed regional CFTR mutations.

Table 1 compares the spectrum of CFTR mutations in Mol-
dova with that in its neighbors Romania [4] and Ukraine [5]
and with that in states whose predecessors had governed Mol-
dova in the past (Ottoman Empire, Russian Empire / Soviet
Union) [2]. Of the states listed in Table 1, the distribution of
CFTR mutations in Moldova is most similar to that in Romania.
Mutations of Slavic origin (CFTRdele2,3 (21kb), 2184insA) are
less frequent in Republic of Moldova than in Ukraine or in Rus-
sia [5, 6].

Within the frame of this study the novel CF StripAssay was
tested under routine diagnostic settings. This reverse-hybrid-
ization assay scans the 23 CFTR mutations recommended by
the American College of Medical Genetics [7] plus 11 addition-
al ones prevalent in different parts of Europe. In our hands the
CF StripAssay was rapid and yielded unequivocal and repro-
ducible CFTR genotypes. One of the possible applications of
the StripAssay could be CF neonatal screening on samples with
a raised immunoreactive trypsin. A mutation detection rate of
80% was achieved for CF chromosomes in Moldova. This mu-
tation coverage is accepted as a compromise to have low false
negative rates of affected babies (0 mutation) and low positive
rates of unaffected carriers [7].
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu a fost cercetat, pana in prezent, efectul clinico-imuno-
logic al aplicarii celulelor mononucleate autologe asupra te-
sutului limfoepitelial faringian in amigdalita cronica la copii.

Ipoteza de cercetare

Tratamentul de imunostimulare locala prin aplicare de ce-
lule mononucleate autologe in amigdalita cronica compensata
la copii amelioreaza tabloul clinico-imunologic si accelereaza
remisia maladiei.

Noutatea adusa literaturii stiintifice din domeniu

Rezultatele obtinute demonstreaza eficienta clinico-imu-
nologica a metodei de tratament prin aplicarea locala a ce-
lulor mononucleate autologe la copiii cu amigdalita cronica
compensata.

Rezumat

Introducere. Elaborarea criteriilor de diagnostic in amig-
dalita cronica la copii si argumentarea tacticii de terapie con-
servatoare complexd pentru pastrarea amigdalelor palatine ca
organ important In imunitatea locala si generald sunt directii
prioritare in domeniul otorinolaringologiei pediatrice. Corec-
titudinea alegerii optiunii terapiei conservatoare a amigdalitei
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What is not known yet, about the topic

Currently there is a lack of scientific researches on clinical
and immunological effect of application of autologous mono-
nuclear cells on pharyngeal lympho-epithelial tissue in chro-
nic tonsillitis in children.

Research hypothesis

Treatment with local immunological stimulation by the
means of local application of autologous mononuclear cells in
chronic compensated tonsillitis in children improves the clini-
cal state and accelerates remission.

Article’s added novelty on this scientific topic

Scientific results prove the clinical and immunological
effectiveness of the complex conservative treatment with local
application of autologous mononuclear cells in children with
compensated chronic tonsillitis.

Abstract

Introduction. The priority directions in pediatric oto-
rhinolaryngology are development of diagnostic criteria in
chronic tonsillitis in children and argumentation of complex
conservative therapy tactics to preserve palatine tonsils as
important organs in local and general immunity. Conserva-
tive therapy tactics in compensated chronic tonsillitis are



cronice compensate este confirmata in majoritatea cazurilor
Cercetdrile efectului aplicarii celulelor mononucleate au-
tologe In diferite patologii medicale, realizate In Republica
Moldova, au stabilit ca acestea maresc local, in zona afectats,
producerea anumitor citokine cu proprietati antiinflamatoare,
stimuleaza proliferarea celulelor ce iau parte la procesele repa-
ratorii si reconstructive (macrofagi, fibroblasti, neutrofile etc.)
si grabesc normalizarea statutului imunitar sistemic. La mo-
mentul actual, sunt necesare investigatii comparative clinico-
imunologice referitoare la eficienta aplicarii locale a celulelor
mononucleate autologe in tratamentul complex al amigdalitei
cronice compensate la copii, pentru aprobarea lor clinica.

Material si metode. In studiu au fost inclusi 44 de copii cu
amigdalita cronicd compensat3, care au fost repartizati in 2 lo-
turi: 22 de copii, carora le-a fost aplicat tratamentul terapeutic
standard incluzand si terapia imunomodulatoare locala (lotul
terapie imunomodulatoare locala, TIML) si 22 de copii, care
au beneficiat numai de tratament terapeutic standard (lotul
tratament terapeutic standard, TTS).

Rezultate. La copiii tratati prin imunostimulare local3,
spre deosebire de pacientii tratati prin metoda obisnuita,
s-a apreciat o scadere mai importanta a nivelelor de comple-
xe imune circulante, (CIC) [PEG-8,0%]: in lotul TIML - de la
249,0+21,4 u.d.o. la 189,0+20,1 u.d.o., iar in lotul TTS - de la
274,0+31,7 u.d.o. la 266,0+20,4 u.d.o., respectiv pana si dupa
tratament. Sensibilitatea limfocitelor T fata de antigenii strep-
tococului s-a micsorat mai pronuntat la copiii lotului TIML
(2,6+£0,32%, pana la tratament si 1,5+0,26%, dupa tratament)
fata de copiii lotului TTS (3,0£0,33%, pana la tratament si
2,5%0,31%, dupa tratament). Indicatorii activitatii functionale
a limfocitelor T s-au majorat semnificativ dupa tratament in
lotul TIML (66,4+0,75% vs. 70,4+0,79%), comparativ cu lotul
TTS (68,3+1,14% vs. 69,4+0,83%). Continutul total al limfo-
cielor B s-a micsorat doar la copiii lotului TIML (9,5+0,55%,
pana la tratament vs. 7,6+0,40%, dupa tratament); in lotul TTS
valorile respective au avut o tendinta nefavorabila, de crestere
(9,4£0,63% vs. 9,8+0,33%).

Concluzii. Terapia locala cu celule mononucleate autolo-
ge exercita o actiune complexa asupra rezistentei preimune si
reactivitatii imune la copiii cu amigdalita cronica compensata,
care se traduce printr-un efect clinic pozitiv exprimat.

Cuvinte cheie: amigdalitd cronica, imunitate locald, celule
mononucleate autologe.

Introducere

Amigdalita cronica reprezintd una dintre cele mai dificile
si complexe probleme ale otorinolaringologiei moderne. In
pofida interesului sporit al savantilor fata de studierea etiopa-
togeniei amigdalitei cronice si obtinerii anumitor rezultate in
tratamentul patologiei mentionate, inflamatia cronica a tesutu-
lui limfoepitelial amigdalian faringian la copii se supune, totusi,
insuficient controlului terapeutic. in acest domeniu, sarcina
cercetdtorilor consta in elaborarea criteriilor de diagnostic
si pronostic, care ar ajuta clinicistul in tratamentul eficient al
amigdalitei cronice la copii. In prezent, o directie prioritari in
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confirmed in most cases. Researches on the effect of autolo-
gous mononuclear cell application in various pathologies in
Moldova have determined the fact that they increase locally,
in the affected area, the production of certain cytokines with
anti-inflammatory properties, stimulate proliferation of
cells taking part in restorative and reconstructive processes
(macrophages, fibroblasts, neutrophils etc.) and accelerate
the normalization of the systemic immune status. Currently,
comparative clinical and immunological investigations are
necessary to be carried out on efficiency of local application
of autologous mononuclear cells in the complex treatment
of compensated chronic tonsillitis in children for clinical ap-
proval.

Material and methods. The study included 44 children
with compensated chronic tonsillitis who were divided into 2
groups: 22 children were applied standard treatment includ-
ing local immunomodulatory therapy (group TIML) and 22
children undergoing only standard treatment (group TTS).

Results. Children receiving local immunostimulation.
as compared to patients treated with conventional method.
were recorded to have a more significant decrease in the
levels of CIC indices (PEG. 8.0%) - 249.0+21.4 u.d.o. - be-
fore treatment and 189.0+20.1 u.d.o. after treatment (group
TIML); 274.0£31.7 u.d.o. before treatment and 266.0+20.4
u.d.o. after treatment (group TTS). Sensitivity of T lympho-
cytes to streptococcus antigens decreased more pronounced-
ly in children of group TIML (2.6+0.32% before treatment
and 1.5+0.26% after treatment) than in children of group TTS
(3.0£0.33% - before treatment and 2.5+0.31% - after treat-
ment). After treatment, indices of T lymphocyte functional
activity were conclusively increased in children of group
TIML (66.4+0.75% - before treatment and 70.4+0.79% - after
treatment) compared to children of lot TTS (68.3+1.14% - be-
fore treatment and 69.4+0.83% - after treatment). The total
content of B lymphocytes decreased only in children of group
TIML (9.5£0.55% - before treatment and 7.6+0.40% - after
treatment). There was an unfavorable increasing trend in con-
tent of B lymphocytes after therapy in group TTS (9.4+0.63%
- before treatment and 9.8+0.33% - after treatment).

Conclusions. Local therapy with autologous mononuclear
cells has a complex action upon the changes of pre-immune
resistance and immune reactivity state in children with com-
pensated chronic tonsillitis, which corresponds to a high pos-
itive clinical effect.

Key words: chronic tonsillitis, local immunity, autologous
mononuclear cells.

Introduction

Chronic tonsillitis is one of the most difficult and complex
problems of modern otorhinolaryngology. Despite the scien-
tists” interest in studying etiopathogenesis of chronic tonsillitis
and great results achieved in otorhinolaryngology in the treat-
ment of this pathology, chronic inflammation of the pharyngeal
lymphoepithelial tonsillar tissue in children has no tendency to
decrease numerically and it is the focus of specialized pediatric
medical otorhynolaryngology. The task of the researcher is to
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studierea tratamentului amigdalitei cronice la copii este con-
sideratd imunomodularea locald, efectuata in baza anumitor
parametri de imunoreactivitate specifica. Scopul terapeutic fi-
nal este pastrarea amigdalelor palatine ca si organ, important
pentru imunitatea locala si generala [1].

Fara cresterea reactivitatii imunitare, rezultate clinice po-
zitive Tn cazul amigdalitei cronice sunt greu de obtinut. Con-
sideram ca este imposibil de a solutiona problema doar cu
antibioticoterapie, care, la prescriere indelungata si, mai ales,
necontrolatd, din contra, reduce imunoreactivitatea organis-
mului. Din acest motiv, devine limpede interesul clinicienilor
fata de posibilitatea utilizarii tratamentelor imunotrope [2].

Terapia cu celule mononucleate autologe reprezinta o teh-
nologie moderna de terapie extracorporala adaptiva. Studiile
ultimilor ani au demonstrat rolul major al citokinelor sintetiza-
te de celulele mononucleate autologe In procesele inflamatorii
si regenerative. Aceste celule, fiind activate, capata noi calitati,
cu impact asupra macrofagelor, fibroblastilor si neutrofilelor
- principalele celule implicate in procesele de regenerare si in-
flamtie. Interleukina 8 (IL-8), ca si factorul necrozei tumorale
o (TNF-a), interleukina 1 (IL-1p), interleukina 6 s. a., apartin
cascadei proinflamatorii. Mediatorul (chemokina) cel mai tim-
puriu al inflamatiei este IL-8, rolul principal al carui este cel
de chemoatractant si de activare a neutrofilelor (degranula-
re, migrare in focar, exprimarea pe suprafata a moleculelor de
adeziune). Concentratii sporite de IL-8 in sangele periferic se
determing, prevalent, in sepsis, pneumonii masive, infectii ale
nou-nascutului - adica, in cazul existentei unor zone extinse
de afectare [3-6]. Prin urmare, consideram ca utilizarea celu-
lelor mononucleate autologe activate vor avea un impact clinic
pozitiv prin fortificarea interactiunilor mediatoare in sistemul
imunitar. In particular, ele regleazi productia de proteine de
faza acuta a inflamatiei, sunt responsabile de activarea celule-
lor T, stimuleaza proliferarea si reactiveaza procesele de rege-
nerare In tesuturile lezate.

Avantajele utilizarii celulelor autologe par evidente: lipsa
conflictului imun, reducerea la minim a riscului de transmite-
re a maladiilor hemotransmisibile, scurtarea duratei progra-
melor de tratament si nu in ultimul rand, lipsa problemelor de
ordin bioetic [7].

in aceasti ordine de idei, scopul cercetdrii noastre a fost
demonstrarea din punct de vedere clinico-imunologic a efici-
entei tratamentului de imunostimulare locala prin aplicare de
celule mononucleate autologe in amigdalita cronica compen-
satd la copii.

Material si metode

Studiul a fost efectuat la baza clinicd a Catedrei de otorino-
laringologie din Spitalul de Copii ,Emilian Cotaga”, Chisinau.
Proiectul de cercetare si protocolul de studiu au fost aproba-
te de Comitetul de Eticd a Cercetarii al Universitatii de Stat de
Medicina si Farmacie ,Nicolae Testemitanu” (proces-verbal
nr. 5 din 19.12.2013, presedinte CEC - Mihail Gavriliuc, dr. hab.
st. med., prof. univ.). Avand In vedere ca studiul a fost efectuat
pe copii, acordul informat n scris a fost obtinut de la parintii
acestora.
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develop diagnostic and prognostic criteria of chronic tonsillitis
in children and help the clinician in argumentation of thera-
peutic tactics. At present, a priority direction in this medical
field is to develop new methods of complex conservative treat-
ment of chronic tonsillitis in children, based on advanced tech-
nologies for immune explorations to keep palatine tonsils as an
important organ in local and general immunity [1].

It is difficult to achieve positive clinical outcomes in
chronic tonsillitis without raising the immunological reactiv-
ity level, because it is impossible to solve the problem only by
using antibiotic therapy, the uncontrolled and prolonged use
of which decreases immunological reactivity of the organism.
Therefore, it is obvious the increasing interest of clinicians to
immunotropic preparations [2].

Autologous mononuclear cell therapy is a modern tech-
nology of adaptive extracorporeal treatment. Studies per-
formed in recent years have demonstrated the key role of
cytokines produced by autologous mononuclear cells in in-
flammatory and regenerative processes. These activated cells
acquire new properties, having an impact on macrophages,
fibroblasts and neutrophils, which are the main cells in re-
generation and inflammation processes. Interleukin-8 (IL-8)
as well as tumor necrosis factor o (TNF-a), interleukin-1f (IL-
1), interleukin-6 etc., belong to pro-inflammatory cascade.
IL-8 is the earliest mediator (chemokine) of inflammation. Its
major role is to act as chemoattractant and neutrophil activa-
tion: neutrophil degranulation and stimulation, as well as en-
hancement of phagocytic migration to the site of infiltration
of foreign pathogens and activation of adhesion molecules
by phagocytes. High levels of IL-8 in the peripheral blood are
prevalently determined in infectious diseases with severe
evolution (sepsis, complicated pneumonia, neonatal infec-
tions etc.) and a large affected area [3-6]. Therefore, positive
effect is achieved and it is mainly due to activated autologous
mononuclear cells, which produce a number of cytokines that
provide mediating interactions in the immune system. In par-
ticular, they regulate the production of proteins in the acute
stage of inflammation, being responsible for T cell activation,
stimulating proliferation and reactivating regenerative pro-
cesses in damaged tissues.

The advantages of using autologous cells are obvious: lack
of immune conflict; minimizing the possibility of contamina-
tion of the patient with blood-transmissible diseases; it is fa-
vorable morally and ethically, and the duration of treatment is
relatively short [7].

The purpose of research is to prove the clinical and immu-
nological effectiveness of the complex treatment of chronic
compensated tonsillitis in children by local immunostimula-
tion with autologous mononuclear cell application.

Material and methods

The study was held in the Otorhinolaryngology Univer-
sity Clinic, “Emilian Cotaga” Children Hospital from Chisinau.
The study was approved by the Research Ethics Committee of
Nicolae Testemitanu State University of Medicine and Phar-
macy, Chisinau, Republic of Moldova, based on the patient’s
informed consent (EC decision no. 5 from 19.12.2013, presi-



Studiul a inclus 44 de copii cu amigdalita cronica compen-
sata (conform clasificarii din 1975 a lui Soldatov I. B.) [8] care,
in functie de tipul tratamentului, au fost repartizati in 2 loturi
egale de studiu. Lotul 1 de studiu, constituit din 22 de copii
cu amigdalitd cronica compensatd, a beneficiat de tratament
standard, suplimentat cu aplicarea locala de celule mononu-
cleate autologe; acest lot a fost numit in continuare ,lotul tera-
pie imunomodulatorie locala, TIML”. Lotul 2, constituit din 22
de pacienti similari, a beneficiat doar de tratament standardi-
zat (lotul ,tratament terapeutic standardizat”, TTS).

Tratamentul terapeutic standardizat a inclus: Inlaturarea
focarul de infectie din amigdalele palatine prin spalarea lacu-
nelor amigdaliene cu solutie de nitrofural 1:5000, badijonarea
suprafetei amigdalelor palatine cu solutie de lugol, administra-
rea per os a desensibilizantului difenhidramina si a unui com-
plex de vitamine.

Tratamentul imunomodulator local s-a efectuat prin in-
filtrarea in spatiul periamigdalian al celulelor mononucleate
autologe activate, provenite din sangele venos al pacientului.
Acestea au fost separate din esantionul de sange si apoi acti-
vate printr-o tehnologie originala, elaborata in Laborato-
rul de inginerie tisulara si culturi celulare al IP USMF , Nicolae
Testemitanu” (separare in gradient de concentratie cu centrifu-
gare, apoi - cultivare pe mediu nutritiv special, timp de 5 zile,
intr-un incubator cu CO,).

Loturile au fost identice din punctul de vedere al varstei
(11,8+0,8 vs. 11,6£1,1 ani) si repartizarii pe sexe a copiilor.

La toti copiii inclusi 1n studiu, li s-au efectuat teste imuno-
logice complexe.

Pentru determinarea activitatii functionale a limfocitelor
T, s-a folosit reactia de transformare blastica (conform Ghin-
da S., 1982) [9]. Determinarea nivelurilor de subpopulatii ale
limfocitelor T si B (CD3, CD4, CD8, CD16, CD20) s-a efectuat
prin citometrie de flux (citometru de flux PAS I, Partec Gmbh.,
Miinster, Germania). Pentru identificarea celulelor fagocitate,
s-au utilizat indicele fagocitar si numarul fagocitar (conform
Pavlovici S., 1998) [10]. Activitatea fagocitara a neutrofilelor
s-a apreciat cu testul albastru-nitrat de tetrazoliu (engl. ,Nitro-
Blue-Tetrazolium’, NBT), conform Park B. si coaut. (1968) [11].

Continutul de complexe imune circulante s-a determinat
conform procedeului descris de Grinevici L. A. si Kamenet L. 1.
(1986) [12], in varianta adaptata de Ghinda S. si coaut. (2008)
[13]. Antistreptolizina-O, factorul reumatoid si proteina C-re-
activa s-au determinat prin metoda testului de aglutinare (chi-
turile HumatexASO, HumatexRE HumatexCRP, Human, Wies-
baden, Germania). Indicele leucocitar de imunoreactivitate
s-a determinat cu ajutorul procedeului elaborat de Ghinda S.
si coaut. (1996) [14]. Starea reactiilor de adaptare a organis-
mului s-a apreciat conform metodei propuse de Ghinda S. si
coaut. (1997) [15].

Activitatea hemolitica a complementului (CH,,) s-a deter-
minat cu ajutorul procedeului propus de Reznicova L. S. (1967)
[16]. Continutul imunoglobulinelor A, G, M s-a determinat cu
ajutorul analizei imunoenzimatice pe suport solid (Vector-Best
Ltd, Koltsovo, regiunea Novosibirsk, Rusia), conform instruc-
tiunilor producatorului. IgE total s-a apreciat cu ajutorul ana-
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dent - Prof. Mihail Gavriliuc, PhD). Taking in consideration
that the study was made on children, written informed con-
sent was signed by their parents.

The study included 44 children with compensated chronic
tonsillitis who, depending on the type of treatment, were di-
vided into two study groups: 22 children with compensated
chronic tonsillitis who were applied standard treatment and
local immunomodulatory therapy with activated autologous
mononuclear cells (group TIML - standard treatment and au-
tologous mononuclear cell application) and 22 children with
compensated chronic tonsillitis were subject only to standard
treatment (group TTS).

Standard treatment consisted of: removal of the infection
focus off the palatine tonsils by washing the tonsillar holes
with Nitrofural solution 1:5000 in order to restore the role of
drainage of the palatine tonsillar crypts and to stimulate their
functional status, embrocation of the palatine tonsil surface
with Lugol solution, oral administration of diphenhydramine
desensitizer and vitamin complex.

Local immunomodulatory treatment was performed by
infiltrating activated autologous mononuclear cells in peri-
tonsillar space which are priorly separated from the venous
blood of the patient and are prepared in the Laboratory of
Tissue Engineering and Cell culture of Nicolae Testemitanu
SUMPh. Mononuclear cells are obtained by separation in the
gradient of centrifugation concentration. being then cultured
in a special nutrient medium in CO, incubator for 5 days.

The structure of investigational groups showed uniform
distribution by sex and age of children included in the study.
The average age of children in group TIML was 11.8+0.8 years
and 11.6%1.1 years in group TTS.

All children, subjects of the study. benefited from complex
immunological investigations.

To determine the total lymphocyte content, blast trans-
formation reaction was used (Ghinda S., 1982) [9]. Flow cy-
tometry method (PAS I, Partec, Gmbh., Miinster, Germany)
was used to determine the levels of subpopulations of T and
B lymphocytes (CD3, CD4, CD8, CD16, CD19). To determine
phagocytic cells, the phagocytic index and phagocytic number
were used (Pavlovici S., 1998) [10]. The phagocytic activity of
neutrophils was assessed in NBT test (Nitro-Blue-Tetrazoli-
um) (B. H. Park et al.,, 1968) [11].

The content of circulating immune complexes was deter-
minedaccordingtotheproceduredescribedbyl.A.Grineviciand
L.I. Kamene (1986) [12] in version adapted by S. Ghinda et
al. (2008) [13]. Antistreptolysine-0O, rheumatoid factor and
C-reactive protein were determined by the agglutination
test (HumatexASO, HumatexRE, HumatexCRP kits were used,
Human, Wiesbaden, Germany). Leukocyte immunoreactiv-
ity index was determined using the method developed by
S. Ghinda et al. (1996) [14]. The status of the body adaptation
reactions was appreciated according to the method proposed
by S. Ghinda et al. (1997) [15].

Hemolytic complement activity (CH,,) was determined
using the method proposed by L. S. Reznicova (1967) [16].
The content of immunoglobulins A, G, M was determined
using enzyme immunoassay on solid support, (Vector-Best
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lizei imunoenzimatice pe suport solid (UBI Magiwel, United
Biotech Inc., Mountain View, CA, SUA), conform instructiunilor
producatorului.

Analiza statistica a datelor s-a efectuat cu modulele statis-
tice incorporate ale programului Excel (Windows 2007, Red-
mond, Washington, WA, SUA).

Rezultate

Conform datelor analizei imunologice, indicii leucocitari
pana la tratament in ambele loturi erau aproximativ aceiasi.
Dupa tratament, continutul de leucocite la copiii lotului TIML
a fost mai redus decat la cei din lotul TTS (t=2,9; p<0,1). Canti-
tatea de neutrofilele segmentate, care pana la tratament a fost
identica in ambele loturi, dupa tratament s-a redus semnifica-
tiv in lotul TIML (t=3,35; p<0,01), nu si in lotul TTS (t=2,67;
p<0,05). Cantitatea de neutrofile nesegmentate a scazut sem-
nificativ dupa ambele scheme terapeutice aplicate (TIML:
t=2,93; p<0,01 vs. TTS: t=2,55; p<0,05). Pana la tratament, co-
piii din lotul TIML au avut sistemul reticulo-endotelial hiper-
reactiv, iar dupa tratament, acesta si-a normalizat activitatea
(tablou confirmat de scaderea semnificativa a continutului de
monocite, t=5,2; p<0,001). in lotul TTS nu s-au constatat devi-
eri semnificative ale continutului de monocite.

Analiza modificarilor survenite in expresia intoxicatiei ton-
silogene a demonstrat ca pana la tratament, indicatorii acestei
stari au fost similari. in lotul TIML, nivelele CIC (PEG-2,5%, cu
masad moleculara mare si care manifesta cea mai scazuta to-
xicitate; PEG-4,2%, cu masa molecularda medie si o toxicitate
moderata; PEG-8,0%, cu greutate moleculara mica si toxicitate
sporita) s-au diminuat semnificativ dupa tratament, nu si in
cazul lotului TTS (Tabelul 1).

Tabelul 1
Indicatorii expresiei intoxicatiei tonsilogene in loturile investigate
pana si dupa tratament

Parametri Lot TIML' Lot TTS?
(n=22) (n=22)
panala dupd trata- pandla dupa trata-

tratament ment tratament ment
CIC* (PEG-2,5%), u.d.o.* 10,5+1,32 6,7+0,92% 11,1#1,36 10,0+0,83"
CIC (PEG-4,2%), u.d.o. 27,1+2,77 19,2+1,515 31,8+3,19 30,4+2,13"
CIC (PEG-8,0%), u.d.o. 249,0+21,4 189,0+20,1% 274,0+31,7 266,0+20,4"

Nota: “- lot terapie imunomodulatorie local3, cu celule mononucleate auto-
loge; - lot tratament terapeutic standardizat; - unitate de densitate opticd;
*~ complexe imune circulante; “- semnificatie statistica dintre loturi, dupa
tratament; 5- semnificatie statistica in lotul TIML, seriile pana si dupa trata-
ment.

Capacitatea de fagocitare a bacteriilor inglobate, reflectata
prin testul NBT, a fost identica in ambele loturi pana la trata-
ment si a crescut in dinamica mai puternic in lotul TIML. Nu-
marul neutrofilelor capabile de fagocitoza (NF) si activitatea
fagocitara a acestora (IF) au fost aproximativ egale intre loturi
pana la tratamentele aplicate; dupa - a crescut statistic semni-
ficativ doar la copiii din lotul TIML (Tabelul 2).

Titrele limfocitelor CD16 (killeri naturli) au avut aceleasi
niveluri in ambele loturi pani la tratamentele aplicate. in di-
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Ltd, Koltsovo, Novosibirsk, Russia), according to the enclosed
instructions. Total IgE was assessed using enzyme immunoas-
say on solid support, (UBI Magiwel, United Biotech Inc., Moun-
tain View, CA, USA) according to the enclosed instructions.

Statistical analysis of materials was made using statistical
evaluation methods included in Excel (Windows 2007, Red-
mond, Washington, WA, USA).

Results

According to immunological analysis, leukocyte indices
before treatment were about the same in both groups. After
treatment, the content of leukocytes in children of group TIML
was conclusively lower (t=2.9 and p<0.1), compared to chil-
dren in investigational group TTS. Segmented neutrophil lev-
els were the same before treatment in investigational groups,
a genuine decrease of these levels being observed after treat-
ment. But it was more clearly outlined in children of investi-
gational group TIML (t=3.35 and p<0.01) than in children of
group TTS (t=2.67 and p<0.05). The content of non-segmented
neutrophils decreased genuinely according to both therapeutic
schemes applied, but this level of decrease was higher in chil-
dren of group TIML (t=2.93 and p<0.01) compared to children
of investigational group TTS (t=2.55 and p<0.05). Children of
investigational group TIML had a reactive reticuloendothelial
endoplasmic system before treatment; its levels of activity nor-
malized after treatment. The picture was confirmed by the con-
clusive decrease of the monocyte content (t=5.2 and p<0.001).
The content of monocytes remained at a high level in children
of investigational group TTS even after therapy.

Analysis of changes in tonsilogenic intoxication expres-
sion showed that before treatment the condition indices were
at the same level. CIC levels (PEG-2.5% - with high molecular
weight and lowest toxicity; PEG-4.2% - with average molecu-
lar weight and moderate toxicity; PEG-8.0% - with low molec-
ular weight and higher toxicity) in children of investigational
group TIML decreased veridically after treatment (Table 1).

Table 1
Indices of tonsilogenic intoxication expression in groups investi-
gated before and after

Parametri Lot of study TIML' Lot of study TTS*
(n=22) (n=22)
before after before after

treatment treatment treatment treatment
CIC* (PEG-2.5%). u.d.o.* 10.5+1.32 6.7+0.92% 11.1+¥1.36 10.0+0.83"
CIC (PEG-4.2%).u.d.o. 27.1%2.77 19.2+#1.51% 31.8+3.19 30.4+2.13"

CIC (PEG-8.0%).u.d.o. 249.0+21.4 189.0+20.1% 274.0+31.7 266.0+20.4™

Note: - lot with local immunomodulatory therapy. with autologous mononu-
clear cells; T~ lot with standard therapeutic treatment; -optical density unit;
- circulating immune complexes; "~ statistically significant between study
groups. after the treatment; 5- statistically significant in group TIML. series
before and after the treatment.

Phagocytic ability of engulfed bacteria. analyzed by NBT
test data with the same levels in both groups investigated be-
fore treatments applied, showed a follow-up increase, but this
level was higher in children of group TIML. The number of



Tabelul 2
Unii indici ai fagocitozei in loturile investigate pana si dupa trata-
ment
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Table 2
Some indices in lots investigated before and after the treatment

P . Lot TIML' Lot TTS* Indices Lot of study TIML' Lot of study TTS*
arametri (n=22) (n=22) (n=22) (n=22)
panala dupd trata- panidla dupa trata- before after before after
tratament  ment tratament ment treatment  treatment treatment treatment

Testul NBT% u.ct  0,12+0,003 0,13+0,003% 0,12+0,004 0,13+0,003'
NF1, % 76,1+1,89  84,0£1,80°  78,2+1,30 79,9+0,91"

IF, u.c. 4,6+0,28 5,5+0,248 4,9+0,25 5,5+0,17

Nota: - lot terapie imunomodulatorie local3, cu celule mononucleate au-
tologe; - lot tratament terapeutic standardizat; - testul cu nitro-blue tet-
razolium; *- unitati conventionale; - numarul fagocitar; ' - indexul fagoci-
tar; - semnificatie statistica dintre loturi, dupa tratament; - semnificatie
statistica in lotul TIML, seriile pana si dupd tratament; - semnificatie
statistica in lotul TTS, seriile pana si dupa tratament.

namicd, acestea au prezentat o tendinta de descrestere mai
evidenta in lotul TIML. Activitatea hemolitica totald a comple-
mentului (AHTC), care era similara pana la tratamentele apli-
cate, dupa - s-a intensificat la copiii ambelor loturi de studiu,
dar mai expresiv - la copiii lotului TIML (t=5,48; p<0,001),
comparativ cu TTS (t=3,49; p<0,01). S-a constatat o tendinta
de majorare a cantitatii de anticorpi naturali dupa tratament,
aceasta fiind mai expresiva la copiii lotului TIML. S-a observat
scaderea mai evidenta a vitezei de sedimentare a hematiilor
(VSH) la copiii lotului TIML fata de TTS (t=2,93; p<0,01 vs.
t=2,23; p<0,05), Tabelul 3.

Tabelul 3
Continutul unor markeri imunitari in sangele pacientilor cu
amigdalitd cronica pana si dupa tratament

Parametri Lot TIML' Lot TTS?
(n=22) (n=22)
pana la dupa trata- panadla dupa trata-
tratament  ment tratament  ment
CD16% % 14,4+0,56  13,7+0,68 14,9+0,70 14,5+0,43
AHTC (CHSO)*, U/ml 54,3+1,26  63,5+1,105 50,3+0,73 54,5+0,96"
Anticorpii naturali, 2,2+0,11 2,5+0,08 2,2+0,11 2,3+0,07"
In al titrului
VSH, mm/ora 6,0£0,65 3,6+0,44%  8,1+0,88 5,5+0,791"

Nota: - lot terapie imunomodulatorie locald, cu celule mononucleate au-
tologe; - lot tratament terapeutic standardizat; - cluster de diferentiere,
prezent pe suprafata killerilor naturali; *~ activitatea hemolitica totald a
complementului; "~ semnificatie statisticd dintre loturi, dupa tratament;
S- semnificatie statisticd in lotul TIML, seriile pana si dupa tratament;
- semnificatie statistica in lotul TTS, seriile pana si dupa tratament.

Continutul eozinofilelor dupa tratament s-a micsorat veri-
dic doar la copiii lotului TIML (t=3,16; p<0,01), pe cand la co-
piii lotului TTS, continutul eozinofilelor a continuat sa ramana
la un nivel inalt. Continutul bazofilelor nu s-a modificat, indife-
rent de tratamentele aplicate. Continutul IgE dupa tratament
a scazut veridic doar la copiii lotului TIML (t=2,98; p<0,01).
Indicatorul de imunoreglare CD4/CD8 in dinamica tratamen-
telor aplicate a ramas nemodificat. Testul de reactivitate auto-

NBT*test, cuf  0.12+0.003 0.13+0.003% 0.12+0.004  0.13+0.003'*

PNT, % 76.1+1.89 84.0+1.80%

5.5+0.24%

78.2+1.30
4.9+0.25

79.9+0.91"

PIN, c.u. 4.6+0.28 5.5+£0.17

Note: "~ lot with local immunomodulatory therapy, with autologous mono-
nuclear cells; T~ lot with standard therapeutic treatment; - nitro-blue tet-
razolium test; *- conventional units; - phagocytic number; I - phagocytic
index; "~ statistically significant between study groups, after the treatment;
$- statistically significant in group TIML, series before and after the treatment;
- statistically significant in group TTS, series before and after the treatment.

neutrophils capable of phagocytosis (PN) and their phagocy-
tic activity (PI) is approximately the same before treatments
applied, after treatments applied they statistically increased
only in children of investigational lot TIML (Table 2).

CD-16 lymphocyte titers (natural killers) with the same
levels before treatments applied, during the follow-up
showed a decreasing trend, more marked in children of in-
vestigational lot TIML. Total hemolytic complement activi-
ty (THCA), which was roughly the same before treatments
applied, intensified post therapy in children of both groups,
but more markedly in children of group TIML (t=5.48 and
p<0.001) compared to children of investigational group TTS
(t=3.49 and p<0.01). An increasing trend in the content of
natural antibodies was observed after therapy, it being
more significant in children of lot TIML. A more convincing
decrease of ESR was observed in children of group TIML
(t=2.93 and p<0.01) compared with children of lot TTS after
therapy (t=2.23 and p<0.05) (Table 3).

Table 3
Presence of some imunological markers in the blood of patients
with chronic tonsillitis before and after the treatment

Indices Lot of study TIML' Lot of study TTS*
(n=22) (n=22)
before after before after
treatment  treatment  treatment treatment
CD16% % 14.4+£0.56 13.7+0.68 14.9£0.70 14.5+0.43
THCA (CH, )", U/ml ~ 54.3#1.26  63.5£1.105 50.3+0.73 54.5£0.96""
Natural antibodies, 2.2+0.11 2.5+0.08 2.2+0.11  2.3+0.07™
In of titre
ERS, mm/h 6.0+0.65 3.6+0.448 8.1+0.88  5.5+0.79'"

Note: "~ lot with local immunomodulatory therapy, with autologous mono-
nuclear cells; - lot with standard therapeutic treatment; - differentiation
cluster, present on natural killers’ surface; *- total hemolytic complement ac-
tivity; "'~ statistically significant between study groups, after the treatment;
$- statistically significant in group TIML, series before and after the treatment;
- statistically significant in group TTS, series before and after the treatment.

The content of eosinophils decreased veridically after
treatment only in children of lot TIML (t=3.16 and p<0.01).
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imuna ,ANAcombi”, dupa tratamentele aplicate si-a diminuat
valorile.

Totusi, la copiii lotului TTS, nivelul lui a ramas mai Tnalt
decat in lotul TIML (t=2,42; p<0,05), Tabelul 4.

Tabelul 4
Unii indicatori ai reactiilor alergice si autoimune in loturile cerce-
tate pana si dupa tratament

Parametri Lot TIML' Lot TTS*

(n=22) (n=22)

panala dupd trata- panala dupa trata-

tratament  ment tratament ment
Eozinofile, % 1,9+0,24 1,0£0,108 2,5+0,42 2,0+£0,25™
Bazofile, % 0,3+0,10 0,5+0,13 0,5+0,11  0,4+0,11

IgE (Ul/ml) 3415,7 16+2,38 66223  35:85"
CD4/CD8S, u.c. 2,1£0,05  2,0£0,03  2,2#0,19  2,1%0,07
ANAcombit, uc.  1,0%0,05  0,8%0,045  1,1x0,06  0,9+0,05""

Nota: - lot terapie imunomodulatorie locald, cu celule mononucleate au-
tologe; - lot tratament terapeutic standardizat; - cluster de diferentiere
(raportul T-helperi / T-supresori); ¥~ anticorpi antinucleari; "~ semnificatie
statistica dintre loturi, dupa tratament; $- semnificatie statistica in lotul
TIML, seriile pana si dupa tratament; - semnificatie statistica in lotul TTS,
seriile pana si dupa tratament.

Nivelurile scazute ale indicatorilor specifici pentru amig-
dalita cronica compensata (ASL-O, PCR si FR), in cadrul trata-
mentelor, au avut o tendinta de descrestere in ambele loturi.

Pana la tratament, sensibilizarea celulara specifica la anti-
genele bacteriene (streptococ, stafilococ, pneumococ) si mico-
bacteriene a avut niveluri aproape identice iIn ambele loturi;
dupa tratament, scaderea lor semnificativa s-a constatat doar
in lotul TIML (Tabelul 5).

Tabelul 5
Sensibilizarea limfocitelor T la antigene bacteriene si micobac-
teriene pana si dupa tratament

Parametri Lot TIML' Lot TTS?

(n=22) (n=22)

panala dupa trata-  pandla dupa trata-

tratament  ment tratament ment
TTBL-streptococ, %  2,6+0,32 1,5+0,26° 3,0+0,33  2,5%0,31"
TTBL-stafilococ, % 2,2+0,24 1,4+0,21% 2,5+0,19  2,2+0,19"
TTBL-pneumococ, % 0,9+0,14 0,4+0,09% 1,1+0,17  0,8+0,13"
TTBL-tuberculind, %  2,3+0,19 1,540,198 2,4+0,22  2,0+0,26

Nota: - lot terapie imunomodulatorie local3, cu celule mononucleate auto-
loge; - lot tratament terapeutic standardizat; ¢~ test de transformare blastica
a limfocotelor; ™~ semnificatie statistica dintre loturi, dupd tratament;
- semnificatie statisticd in lotul TIML, seriile pana si dupa tratament.

Continutul total al limfocitelor in ambele loturi de copii
pani la tratament aveau aproximativ aceleasi niveluri. In di-
namica tratamentelor aplicate, continutul total limfocitar s-a
majorat la copiii din ambele loturi, mai pronuntata fiind ma-
jorarea acestui indicator la copiii lotului TIML. La fel, activita-
tea functionala a limfocitelor (RTBL+PHA) a avut aproximativ
aceleasi niveluri pana la tratament la copiii ambelor loturi.
Dupa tratament, in lotul TIML acest indicator a crescut sem-
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while in children of lot TTS the content of eosinophils contin-
ued to remain at a high level. The content of basophils did not
change, having the same levels even after treatments applied,
IgE content after treatment decreased veridically in children
of group TIML (t=2.98 and p<0.01). Immunoregulatory index
CD4/CD8 during follow-up treatment was with no authentic
distinctions. Results of ANAcombi tests decreased their levels
during follow-up treatments. However, this level was higher
in children of group TTS compared to the level of group TIML
(t=2.42 and p<0.05) (Table 4).

Table 4
Some indices of allergic and autoimmune reactions in groups inves-
tigated before and after treatment

Indices Lot of study TIML' Lot of study TTS*

(n=22) (n=22)

before after before after

treatment  treatment treatment treatment
Eosinophils, % 1.9+0.24 1.0+0.108 2.5+0.42 2.0+0.25"
Basophils, % 0.3£0.10 0.5+0.13 0.5+0.11 0.4+0.11
IgE (UI/ml) 34+5.7 16+2.3% 66+22.3 35+8.5"
CD4/CD8%, c.u. 2.1+0.05 2.0+0.03 2.2+0.19 2.1+0.07
ANAcombi*, cu.  1.0+0.05 0.8+0.04% 1.1+0.06 0.9+0.05™"

Note: *- lot with local immunomodulatory therapy, with autologous mononu-
clear cells; T~ lot with standard therapeutic treatment; - differentiation clus-
ter (T-helper / T-supressors ratio); *- antinuclear antibodies; - statistically
significant between study groups, after the treatment; 5- statistically signifi-
cant in group TIML, series before and after the treatment; - statistic meaning

in group TTS, series before and after the treatment.

Low levels of specific indices for compensated chronic
tonsillitis such as ASL-0, PCR and FR during follow-up treat-
ment continued a downward trend in both groups of children.

Table 5
T-lymphocyte sensitization to bacterial and mycobacterial antigens
in lots investigated before and after treatment

Indices Lot of study TIML' Lot of study TTS*
(n=22) (n=22)
before after before after

treatment treatment treatment treatment

LBTT®-streptoccocus, %  2.6+0.32  1.5+0.26% 3.0+0.33 2.5+0.31"
LBTT-staphylococcus, %  2.2+0.24  1.4+0.21% 2.5+0.19 2.2+0.19™
LBTT-pneumococcus, %  0.9+0.14  0.4+0.09% 1.1+0.17 0.8+0.13"
LBTT-tuberculin, % 2.3+0.19  1.5+0.19% 2.4+0.22 2.0£0.26

Note: "~ lot with local immunomodulatory therapy, with autologous mono-
nuclear cells; - lot with standard therapeutic treatment; #- lymphocyte blast
transformation test; “- statistically significant between study groups, after the
treatment; - statistically significant in group TIML, series before and after the
treatment.

Specific cellular sensitization to bacterial and mycobacte-
rial antigens (Streptococcus, Staphylococcus, Pneumococcus)
had almost identical levels before treatment in both groups of
children. During follow-up treatment high levels of T-cell sen-



nificativ (t=3,7; p<0,001), iar in lotul TTS s-a observat doar o
tendintd de crestere a activitatii functionale a limfocitelor T.
Subpopulatiile limfocitare T (CD3) au avut niveluri similare
intre loturi pana la tratament, si au crescut semnificativ dupa
tratament doar in lotul TIML (t=2,8; p<0,01); in cadrul lotului
dat s-a observat si o micsorare a continutului subpopulatiilor
de T helperi (CD4) si de T supresoare (CD8), Tabelul 6.

Continutul total al limfocitelor B (CD20), identice pana la
tratament, s-a micsoratapoi doar in lotul TIML (t=2,85; p<0,01).
La copiii din lotul TTS, continutul limfocitelor B a prezentat o
tendinta de crestere mai evidenta decat in lotul TIML (t=4,3;
p<0,001). Titrurile de IgG s-au micsorat semnificativ dupa tra-
tament doar la copiii lotului TIML (t=2,23; p<0,05). Nivelurile
de IgA si de IgM au fost similare intre loturi atat inainte, cat si
dupa tratament (Tabelul 6).

Tabelul 6
Indicatori cantitativi si functionali ai limfocitelor T si B in loturile
studiate pana si dupa tratament

Parametri Lot TIML' Lot TTS*

(n=22) (n=22)

panala dupa trata- panala dupa trata-

tratament  ment tratament ment
Limfocite, % 34,8+0,89  40,6+0,90° 32,1+0,67 35,4+0,611"
TTBL+PHA%, %  66,4+0,75  70,4+0,79% 68,3+1,14 69,4+0,83
CD3% % 65,8+0,92  69,4+0,87% 68,6+1,28 69,1+0,85
CD4!, % 42,7049  41,2+0,488 44,5+1,32 43,4+0,97
CD8Y, % 20,8+0,38  20,2+0,16° 21,2+#1,03 21,4+0,53"
CD20% % 9,5+0,55 7,6+0,40% 9,4+0,63 9,8+0,33"
IgG, g/1 13,5+0,88  11,2+0,52% 15,4+0,96 14,2+0,56™

Notd: "~ lot terapie imunomodulatorie locald, cu celule mononucleate au-
tologe; f- lot tratament terapeutic standardizat; - test de transformare
blastica a limfocitelor cu fitohemaglutinina; *- limfocite T; - T-helperi;
- T-supresoare; #- limfocite B; - semnificatie statistica dintre loturi, dupa
tratament; - semnificatie statistica in lotul TIML, seriile pana si dupa trata-
ment; - semnificatie statistica in lotul TTS, seriile pana si dupa tratament.

Diferentele dintre nivelele citokinei proinflamatoare
TNF-a au fost nesemnificative Intre loturi pana la tratament;
post terapeutic au scazut semnificativ numai la copiii lotului
TIML (t=2,45; p<0,05), Tabelul 7.

0 dinamica asemdnatoare a demonstrat-o si IL-8. Cu nivele
similare in ambele loturi pana la tratament, dupa, concentratia
de IL-8 a descrescut semnificativ doar la copiii lotului TIML
(t=2,74; p<0,01). La copiii lotului TTS (ca si In cazul TNF-a),
IL-8 a evoluat cu o diminuare nesemnifictiva a concentratiei,
aceasta ramanand mai inaltd fatda de lotul TIML (t=2,19;
p<0,05), Tabelul 7.

Concentratia unei alte citokine proinflamatoare - IL-1§,
de asemenea, nu a prezentat diferente semnificative intre
loturi pana la tratament. Ulterior, aceasta a scazut semnifica-
tiv doar in lotul TIML (t=2,15; p<0,05); la copiii lotului TTS
aceasta, din contra a avut o tendinta de crestere, dar statistic
nesemnificativa.

Celule mononucleate autologe in amigdalita cronicd la copii

sitization to antigens of streptococcus, staphylococcus, pneu-
mococcus and Mycobacterium tuberculosis (MBT) decreased
veridically only in children of group TIML (Table 5).

The total content of lymphocytes in both groups of chil-
dren before treatment had approximately the same levels.
During follow-up treatments, the total content of lympho-
cytes increased in children of both investigational groups,
the increase of this index being more pronounced in children
of lot TIML. In addition, functional activity of lymphocytes
(RTBL+PHA) had approximately the same levels before treat-
ment in children of both groups. After treatment, in children
of lot TIML these indices increased conclusively (t=3.7 and
p<0.001), in children of lot TTS there was observed only an
increasing tendency of the functional activity of T lympho-
cytes. Subpopulations of T lymphocytes (CD3) had approxi-
mately equal levels in children of groups TIML and TTS before
treatment, and increased veridically only during the follow-
up complex treatment applied to children of group TIML
(t=2.8 and p<0.01). There was also observed a decrease in the
content of T-helper (CD4) and T suppressor (CD8) subpopu-
lations in children of group TIML (Table 6).

Table 6
Quantitative and functional indices of T and B lymphocytes in lots
investigated before and after treatment

Indices Lot of study TIML" Lot of study TTS*

(n=22) (n=22)

before after before after

treatment  treatment treatment  treatment
Lymphocytes, %  34.8+0.89  40.6+0.90° 32.1+0.67  35.4+0.61""
LBTT+PHA% % 66.4+0.75  70.4%0.79% 68.3+1.14  69.4+0.83
CD3%, % 65.8+0.92 69.4+0.878 68.6+1.28 69.1+0.85
CD4!, % 42.7+0.49  41.2+0.48%  44.5+1.32  43.4+0.97
CD8T. % 20.8+0.38  20.2+0.16° 21.2#1.03  21.4+0.53"
CD20% % 9.5+0.55 7.6%0.408 9.4+0.63 9.8+0.33™
IgG, g/1 13.5+0.88  11.2+0.52% 154096  14.2+0.56"

Note: - lot with local immunomodulatory therapy, with autologous mono-
nuclear cells; - lot with standard therapeutic treatment; - lymphocyte blast
transformation test with phytohaemagglutinin; *- T lymphocytes; /- T-helpers;
- T-supressors; #*~ B lymphocytes; “- statistically significant between study
groups, after the treatment; $- statistically significant in group TIML, series
before and after the treatment; - statistically significant in group TTS, series
before and after the treatment.

The total content of B lymphocytes (CD20) with approxi-
mately the same levels in both study groups before the treat-
ments applied, decreased after therapy only in children of
group TIML (t=2.85 and p<0.01). In children of lot TTS the
content of B lymphocytes after therapy showed an increasing
tendency and was higher than the value quota of this index in
study group TIML (t=4.3 and p<0.001). IgG titers decreased
genuinely after therapy only in children of study group TIML
(t=2.23 and p<0.05). IgA and IgM levels before and after the
treatments applied did not differ in both groups of research
(Table 6).
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Tabelul 7
Concentratiile serice pana si dupa tratament ale unor citokine in
loturile studiate

Lot TIML' (n=22) Lot TTS' (n= 22)

Parametrii Pani la Dupi Panila Dupa

tratament tratament tratament tratament

TNF-a (pg/ml)  1,8+0,23 1,2¢0,135  19:026  1,4%0,17

IL-8 (pg/ml)
IL-1B (pg/ml)
IL-4 (pg/ml)

Nota: “- lot terapie imunomodulatorie locald, cu celule mononucleate auto-
loge; *- lot tratament terapeutic standardizat. "~ semnificatie statistica dintre
loturi, dupa tratament; $- semnificatie statistica in lotul TIML, seriile pana si
dupa tratament; - semnificatie statistica in lotul TTS, seriile pana si dupa
tratament.

114,0£¢22,6  46,0+10,0% 138,0+32,6 107,0+25,7"

140,0£38,7 51,0£14,6% 152,0£40,5 198,0+28,5

12,2+1,93 22,841,858 10,9+1,89 16,5+1,93M"

Citokina antiinfamatoare IL-4 a avut niveluri aproape
identice in loturile de studiu pana la tratament. Dupa trata-
ment, concentratiile IL-4 au crescut semnificativ in ambele lo-
turi (lotul TIML, t=3,96; p<0,001 si, respectiv, lotul TTS, t=2,1;
p<0,05). Comparand, intre loturi, concentratiile de IL-4 dupa
tratament, acestea au fost semnificativ mai fnalte in grupul
TIML (t=2,38; p<0,05).

Indexul leucocitar al imunoreactivitatii (ILR), In dinamica
tratamentelor aplicate, s-a majorat mai pronuntat la copiii lo-
tului TIML (t=4,45; p<0,001), comparativ cu lotul TTS (t=2,74;
p<0,01). Indexul de adaptare (IA), ca si ILR, a crescut in ambe-
le loturi de copii In timpul tratamentelor, Insa in lotul TIML, el
a prezentat un grad mai inalt de autenticitate (t=4,4; p<0,001),
comparativ cu lotul TTS (p<0,01; t=3,5), Tabelul 8.

Tabelul 8
Indicatorii reactivitatii imune in loturile investigate
pana si dupa tratament

Parametri Lot TIML' Lot TTSY
(n=22) (n=22)
panala dupd trata-  pandlatrata- dupa trata-
tratament ment ment ment
ILRY, u.c. 0,590,022 0,74+0,024%  0,54+0,018 0,61+0,016™"
1A%, u.c. 0,60+0,025 0,76+0,026°  0,54+0,017 0,62+0,017"

Nota: - lot terapie imunomodulatorie locald, cu celule mononucleate au-
tologe; - lot tratament terapeutic standardizat; *~ indexul leucocitar al

"

imunoreactivitatii; *~ indexul de adaptare; “- semnificatie statistica dintre lo-
turi, dupa tratament; S- semnificatie statistica in lotul TIML, seriile pana si dupa
tratament; - semnificatie statistica in lotul TTS, seriile pAna si dupd tratament.

Pacientii care au beneficiat de imunostimulare locala cu
celule mononucleate autologe, au avut dinamica clinica po-
zitivd In catamneza in 92% din cazuri. Ea s-a caracterizat
prin micsorarea vadita a numarului de infectii acute ale cai-
lor respiratorii superioare, micsorarea in volum a amigdalelor
palatine si lipsa maselor cazeoase in lacunele amigdaliene. La
copiii tratati traditional, eficienta clinica s-a inregistrat In 80%
din cazuri.
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Table 7
Cytokines concentrations before and after the treatment

Lot of study TIML' (n=22) Lot of study TTS' (n= 22)

Indices before after before after
treatment  treatment treatment treatment
TNF-a (pg/ml)  1.8£023  1.2:0.13%  1.9+0.26 1.4£0.17

114.0£22.6  46.0+10.0° 138.0+¢32.6  107.0+25.7"

IL-8 (pg/ml)
IL-1B (pg/ml)

IL-4 (pg/ml)

140.0£38.7 51.0+14.6°
22.8+1.85%

152.0+40.5  198.0+28.5

12.2+1.93 10.9£1.89 16.5+£1.93""

Note: "~ lot with local immunomodulatory therapy, with autologous mononu-
clear cells; - lot with standard therapeutic treatment; "~ statistically signifi-
cant between study groups, after the treatment; 5- statistically significant in
group TIML, series before and after the treatment; - statistically significant
in group TTS, series before and after the treatment.

Without conclusive differences in the study groups until
treatment, post-therapeutic levels of TNF-a proinflammatory
cytokine decreased only in the TIML study group of the chil-
dren (t=2.45 and p<0.05). For the TTS investigational group
of children were characteristic only diminishing trends of this
proinflammatory cytokine levels (Table 7).

A similar therapeutic trend has demonstrated by IL-8.
Without reliable differences of levels between the study
groups to treatment, IL-8 decreased conclusive only in chil-
dren study group TIML (t=2.74 and p<0.01). In the TTS study
group of children (as in the case of TNF-a). IL-8 has developed
to a non-significant decrease of its concentration, it continues
to remain higher than in children study group TIML (t=2.19
and p<0.05) (Table 7).

The content of other proinflammatory cytokines - IL-1f3,
decreased only in children conclusive study group TIML with-
out significant differences in the study groups before and af-
ter treatments have been applied (t=2.15 and p<0.05), but at
the children in group TTS, IL-13 has continued to grow even
though was not statistically confirmed.

Table 8
Indicators of immune reactivity in study groups before and after
treatment

TIML group’ TTS group?
Parameters (n=22) (n=22)

before after before after

treatment treatment treatment treatment
LIT%, u.c. 0.59+0.022 0.74+0.0248 0.54+0.018  0.61+0.016""
1A%, u.c. 0.60+0.025 0.76+0.026° 0.54+0.017  0.62+0.017

Note: "~ lot with local immunomodulatory therapy, with autologous mono-
nuclear cells; - lot with standard therapeutic treatment; *- leukocyte index of
immunoreactivity; #*- index of adaptation; "~ statistically significant between
study groups, after the treatment; S- statistically significant in group TIML,
series before and after the treatment; - statistically significant in group TTS,
series before and after the treatment.

Antiinflammatory cytokine IL-4 had nearly identical levels
in the study groups to treatment. After treatment IL-4 levels
increased significantly in both groups (group TIML: t=3.96



In timpul tratamentului local imunomodulator cu celule
mononucleate autologe la copiii cu amigdalita cronica compen-
satd nu au fost inregistrate reactii adverse sau complicatii.

Discutii

Se cunosc diverse variante de terapie cu celule mononucle-
ate autologe, Insa, pana in prezent, nu exista un consens referi-
tor la riscurile si beneficiile tratamentelor date [17].

Efecte benefice ale adminstrarii celulelor mononucleate
autologe au fost comunicate de catre Friptu V. si coaut. (2004)
in cadrul tratamentului salpingooforitelor cronice; in cazurile
date au fost constatate: normalizarea (scadderea) numarului de
leucocite, majorarea numarului de limfocite si normalizarea
titrului de celule imunocompetente in sangele periferic. Mai
putin expresive au fost actiunile terapiei imunomodulatoare
asupra imunitatii umorale [18].

Gladun E. si coaut. (2004), au opinat oportunitatea aplica-
rii celulelor mononucleate autologe la pacientele beneficiare
de operatii cezariene. La marea majoritate a pacientelor, dupa
terapia cu celule mononucleate autologe, s-a normalizat nu-
marul de leucocite, limfocite si celule imunoreglatoare, au sca-
zut nivelurile CIC si s-au ameliorat indicatorii fagocitozei. De
asemenea, s-a micsorat concentratia plasmatica de proteina
C-reactiva, s-a normalizat activitatea lizocimului [19].

Conform datelor obtinute in studiul nostru, la copiii cu
amigdalita cronica compensata sunt prezente manifestari ale
deplasarii formulei leucocitare spre stanga, care determina o
dinamica lenta de reducere a intoxicatiei tonsilogene 1n cazul
tratamentelor conventionale. Explicatia rezida in faptul ca
fagocitele (monocitele, macrofagele si neutrofilele) din orga-
nismului acestor copii asigura un clearanciu redus al comple-
xelor imune. Descresterea valorilor tuturor celor 3 indicatori,
care reflectd capacitatea de fagocitare (testul NBT, numarul
fagocitar si indexul fagocitar), explica cauza eliminarii lente a
complexelor imune circulante la bolnavii lotului TTS si, prin
urmare, a diminudrii mai lente a intoxicatiei tonsilogene la
acesti copii.

Asocierea terapiei locale cu celule mononucleate autologe
la tratamentul standard al amigdalitei cronice compensate a
condus la ameliorarea componentelor formulei leucocitare si
a unui sir de indicatori imuni si preimuni.

Sub actiunea terapiei locale cu celule mononucleate au-
tologe, care sunt aplicate in tratamentul complex a amigda-
litei cronice la copii, parametrii care caracterizeaza starea
rezistentei preimune a organismului - cantitatea de CD16, a
anticorpilor normali, dinamica activitatii hemolitice totale a
complementului si a VSH, au fost supusi unui proces de nor-
malizare mai eficient, comparativ cu efectele tratamentului
conventional.

Aplicarea terapiei cu celule mononucleate autologe in com-
plex cu metodele conventionale de tratament, au contribuit
mai eficient la scaderea valorilor crescute ale parametrilor care
reflecta sensibilizarea si autoimunizarea organismului (numa-
rul de eozinofile, concentratia de IgE, de ANAcombi etc.).

De asemenea, tratamentul cu celule mononucleate autolo-
ge a amigdalitei cronice a indus o desensibilizare mai pronun-
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and p<0.001; and group TTS: t=2.1 and p<0.05). As a result,
the titer of the post-therapy antiinflammatory cytokine was
significantly increased in children of the first study group
compared to the IL-4 levels in children group TTS after the
treatment (t=2.38 and p<0.05).

Leukocyte immunoreactivity index (LIRI) during follow-
up treatments, increased more pronouncedly in children
of study group TIML (t=4.45 and p<0.001) compared with
group TTS (t=2.74 and p<0.01). Adaptation index (Al), as for
LIRI increased in both groups of children, but in study group
TIML the values of this index showed a higher degree of au-
thenticity (t=4.4 and p<0.001) compared to investigational
group TTS (t=3.5 and p<0.01) (Table 8).

A positive clinical dynamics in catamnesis was appreciated
in 92% of cases in patients in the TIML group, who were ap-
plied local immunostimulation in the complex treatment with
autologous mononuclear cells. It was characterized by lack of
acute upper respiratory tract infections, decrease of the pala-
tine tonsils in volume and lack of caseous masses in tonsillar
holes. The treatment had a positive clinical effect in 80% of
cases in children in group TTS, treated by traditional method.

Following local immunomodulatory treatment with autol-
ogous mononuclear cells, children with compensated chronic
tonsillitis did not present any side effects or complications.

Discussions

Different versions of autologous mononuclear cell therapy
are known. However, there is still no consensus on the benefits
and potential harm of autologous mononuclear cell therapy
[17].

The beneficial effects of autologous mononuclear cell ad-
ministration were demonstrated by Friptu V. and coauthors
(2004) in the treatment of chronic salpingo-oophoritis, after
autologous mononuclear cell therapy, there being recorded
the normalization (decrease) of leukocyte number, lymphocy-
te content increase and normalization of immunocompetent
cell titer in peripheral blood. The levels of normalization of
humoral immunity were less significant [18].

Gladun E. and coauthors (2004) have stressed the oppor-
tunity of autologous mononuclear cell application in patients
undergoing caesarean sections. The content of leukocytes,
lymphocytes and immunoregulatory cells normalized after
autologous mononuclear cell therapy in the vast majority of
patients, while the levels of CIC reduced and phagocytic indi-
ces improved. In addition, the content of C-reactive protein
decreased, lysozyme activity normalized [19].

According to research data obtained, children with com-
pensated chronic tonsillitis manifest the leukocyte formula
movement to “left” and slow normalization of its components,
respectively leading to slower decrease of tonsilogenic intoxi-
cation after conventional treatments. This is explained by the
slow phagocytes (monocytes, macrophages and neutrophils)
elimination of immune complexes. The decrease in all 3 indi-
ces reflecting phagocytic ability (NBT test, phagocytic number
and index) in patients of lot TTS accounts for the cause of slow
elimination of circulating immune complexes in children with
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tata a celulelor imune la antigenele streptococului, stafiloco-
cului, pneumococului, micobacteriei tuberculozei, ceea ce nu
s-a observat In cazul tratamentelor conventionale.

Feofanova T. (2004) a aplicat o metoda de tratament a afec-
tiunilor alergice cu utilizarea limfocitelor proprii din sangele
venos al bolnavului. Acestea, dupa ce trec o procedura de ,pu-
rificate” prealabila de antigenele si receptorii de suprafata,
cu afinitate scazuta, sunt reintroduse secvential pacientului.
Receptorii de suprafatd, cu afinitate Tnalta fata de alergeni, in
procesul de prelucrare raman intacti. Datele obtinute au con-
firmat, de asemenea, ca administrarea limfocitelor proprii re-
duce nivelele de IgE la pacientii alergici [20].

Includerea terapiei cu celule mononucleate autologe in tra-
tamentul complex al amigdalitei cronice compensate, a efici-
entizat procesul de normalizare a indicatorilor modificati ai
limfocitelor T: majorarea numarului total al limfocitelor, cres-
terea nivelurilor si activitatii functionale a limfocitelor T, pre-
cum si normalizarea indexului CD4/CD8. Aplicarea terapiei cu
celule mononucleate autologe a demonstrat o contributie mai
eficienta in normalizarea indicatorilor cantitativi si calitativi
modificati ai limfocitelor B si de IgG, prin scaderea continutu-
lui lor total. Datele obtinute sunt similare cu rezultatele cerce-
tarilor lui Sandul Al. (1996), care a utilizat celule mononucle-
ate autologe in tratamentul afectiunilor purulente ale urechii
medii. Dupa sanarea focarului de infectie si aplicarea locala a
autocelulelor, in imunitatea generala avea loc majorarea nu-
marului limfocitelor T si scaderea celui de limfocite B, precum
si normalizarea nivelurilor de imunoglobuline [21-22].

De asemenea, Savga G. si coaut. (2004), au aplicat celule
mononucleate autologe activate in calitate de terapie imuna
locala in spondiloartrite la copii. Autorii au demonstrat nor-
malizarea functiei imune din contul majorarii nivelurilor de
proliferare si diferentiere a limfocitelor T-supresoare, dimi-
nuarea activitatii limfocitelor T-helper, scaderea nivelurilor de
proliferare a limfocitelor B si productiei de anticorpi [23].

Terapia cu celule mononucleate autologice, aplicata oda-
td cu metoda standard de tratament, asigura efecte benefice
asupra profilului citokinic al copiilor cu amigdalita cronica
compensata, diminudnd nivelele citokinelor proinflamatoare
(TNF-q, IL-8, IL-1p) si crescand concentratiile serice ale cito-
kinelor antiinflamatoare (IL-4).

Majorarea indicatorilor ILR (unul din indicatorii care per-
mit evaluarea rapida a starii reactivitatii imune) si [A (index,
care reflecta starea capacitdtii adaptogene a organismului) la
copiii cu amigdalitd cronica compensatd, in urma tratamentu-
lui complex cu imunostimulare locala, confirma dinamica po-
zitivd a statutului imun general la acesti pacienti.

Concluzii

Terapia locald cu celule mononucleate autologe exercita
0 actiune complexa asupra caracterului modificarilor starii
rezistentei preimune si reactivitatii imune. Ea asigura o nor-
malizare mai eficientd a parametrilor modificati in amigdalita
cronica compensata la copii, care corespunde unui efect clinic
pozitiv in 92% din cazuri.
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compensated chronic tonsillitis and therefore a slower decre-
ase in levels of tonsilogenic intoxication in these children.

The involvement of local therapy with autologous mono-
nuclear cells to standard treatment of compensated chronic
tonsillitis resulted in improvement of leukocyte formula com-
ponents as well as other immune and pre-immune indices.

Under the action of local therapy with autologous mono-
nuclear cells, which are applied in the complex treatment of
chronic tonsillitis in children, indices that characterize the
pre-immune resistance of the organism - the content of CD16.
normal antibodies, dynamics of total hemolytic complement
activity and ESR were more efficiently subjected to normali-
zation compared with the effects of standard treatment.

Application of autologous mononuclear cell therapy in
complex with standard methods of treatment have contri-
buted more effectively to decrease of high indices of allergic
and autoimmune reactions - content of eosinophils, IgE, ANA-
combi, compared only with standard treatment.

Administration of autologous mononuclear cell therapy to
children with compensated chronic tonsillitis had a more pro-
nounced desensitizing action on specific cellular sensitization
in streptococcus, staphylococcus, pneumococcus, and MBT
antigens, which is not observed in children treated only with
standard therapy alone.

While treating allergic diseases, Feofanova T. (2004) used
patient’s own venous blood lymphocytes, which consists in
sequential introduction of immunocompetent cells priorly
“purified” through certain techniques off surface antigens and
receptors with low affinity responsible for their physiological
metabolism. In this case, surface receptors with high affinity
for cell membranes responsible for allergic reactions remain
intact during processing. The data obtained also confirmed
the decrease of IgE levels in allergic patients after applying au-
tolymphocytes [20].

Inclusion of autologous mononuclear cell therapy in the
complex treatment of compensated chronic tonsillitis ensured
the normalization of modified indices of T lymphocytes - in-
crease of the total content of lymphocytes, increase of levels
and functional activity of T lymphocytes as well as normali-
zation of CD4/CD8 correlation. Application of autologous mo-
nonuclear cell therapy demonstrated to have a more efficient
contribution and normalization of modified quantitative and
qualitative indices of B lymphocytes and IgG, resulting in de-
creased total content of B and IgG lymphocytes. These data are
similar to the research results obtained by Sandul Al (1996),
who used autologous mononuclear cells in the treatment of
purulent diseases of the middle ear. After removal of infecti-
on focus and local application of autologous cells, there was
an increase in T- lymphocyte content in general immunity and
decrease of B lymphocyte content, as well as normalization of
the levels of immunoglobulins [21-22].

Also, Savga G. and colleagues (2004), applied activated
autologous mononuclear cells as local immune therapy in
spondyloarthritis in children and showed that this leads to
normalization of immune function due to increase of levels of
proliferation and differentiation of suppressor T lymphocytes,
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decrease of T-helper lymphocyte activity, decreased levels of
B lymphocyte proliferation and antibody production [23].

Autologous mononuclear cells therapy applied with the
standard method of treatment will provide beneficial effects
of the cytokine profile of children with compensated chronic
tonsillitis. which reduce levels of proinflammatory cytokines
(TNF-q, IL-8, IL-1p) and increase serum levels of inflammato-
ry cytokines (IL-4).

Increasing levels of LIRI (one of indices that allows rapid as-
sessment of the immune reactivity state) and IA indices (index
that reflects the state of body adaptogenic capacity) in children
with compensated chronic tonsillitis after complex treatment
with local immunostimulation confirms once again the positive
dynamics of the general immune status in these patients.

Conclusions

Local therapy with autologous mononuclear cells has a
complex action on the changes of preimmune resistance state
and immune reactivity and leads to effective normalization of
changed indices in compensated chronic tonsillitis in children.
which corresponds to a high positive clinical effect (92%).
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Litiaza renald este o maladie polietiologica, care se impu-
ne ca o problema sociala si financiara, cauzata de recidivele
ei multiple. Impactul maladiei poate fi diminuat prin trata-
mentul profilactic al pacientilor cu urolitiaza recidivanta.
Cunoasterea particularitatilor regionale ale componentei chi-
mice a calculilor renali este importanta pentru selectarea tac-
ticii de tratament. Structura componentei chimice a calculilor
urinari nu a fost, deocamdata, studiata in Republica Moldova.

Ipoteza de cercetare

Arealul geografic, sustinut de factori de mediu ambiant,
obiceiurile alimentare si stilul de viatd, ar putea influenta
componenta chimica a calculilor urinari.

Noutatea adusa literaturii stiintifice din domeniu

Cercetarea actuald este primul studiu al componentei
chimice a calculilor urinari recidivanti a populatiei Republi-
cii Moldova prin metoda chimiei umede si spectroscopiei in
infrarosu, cu transformata Fourier. A fost efectuata o estimare
mai exacta a componentei chimice a calculilor urinari in Re-
publica Moldova, inclusiv, in functie de varsta si pe sexe.

Rezumat

Introducere. Litiaza renald este o maladie polietiologica,
care se impune ca o problema sociala si financiara, cauzata de
recidivele ei multiple. Impactul maladiei poate fi diminuat prin
tratamentul profilactic al pacientilor cu urolitiaza recidivan-
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What is not known yet, about the topic

Nephrolithiasis is a polyetiologic disease, seen as a soci-
al and financial problem due to multiple recurrences. Impact
of the disease can be reduced by prophylactic treatment of
patients with recurrent urolithiasis. Knowledge of regional
peculiarities of the chemical composition of renal calculi is
important for the treatment strategy selection. Chemical com-
position of urinary calculi structure has not yet been studied
in the Republic of Moldova.

Research hypothesis

The geographic area, supported by environmental factors,
eating habits and lifestyle can influence the chemical composi-
tion structure of urinary calculi.

Article’s added novelty on this scientific topic

The current research is the first study of recurrent urina-
ry calculi chemical composition of the Moldovan population
using wet chemical methods and infrared spectroscopy with
Fourier transformant. There has been a more accurate esti-
mation of the chemical composition structure of urinary cal-
culi in the Republic of Moldova, inclusively, according to age
and sex.

Abstract
Introduction. Nephrolithiasis is a polyetiologic disease,
seen as a social and financial problem due to multiple recur-
rences. Impact of the disease can be reduced by prophylactic
treatment of patients with recurrent urolithiasis. Knowledge



Renal calculi chemical composition

ta. Cunoasterea particularitatilor regionale ale componentei
chimice a calculilor renali este importanta pentru selectarea
tacticii de tratament. Scopul lucrarii a fost cercetarea compo-
nentei chimice a calculilor la pacienti cu urolitiaza recidivanta.

Material si metode. Au fost analizati 110 calculi renali
prin metoda chimicd dupa Hodgkinson, modificata, si prin
spectroscopie in infrarosu, cu transformata Fourier.

Rezultate. Cel mai frecvent, au fost determinati calculi
din oxalat de calciu; total - 43 (39,1%); whewellite - 27
(24,6%); weddelite - 16 (14,5%), urmati, dupa frecventa, de
cei compusi din acid uric - 28 (25,5%). Calculi din fosfati au
fost identificati In 23 (20,9%) de cazuri (fosfat de calciu - 9
(8,2%), struvita — 13 (11,8%), brushite - 1 (0,9%) cazuri. in 16
(14,5%) cazuri, au fost depistati calculi de compozitie mixta
(whewellite + carbonat apatita - 3 (2,7%), whitlockite + pro-
teind - 5 (4,5%), whewellite + acid uric - 4 (3,6%) cazuri). Alte
compozitii s-au intalnit rar.

Concluzii. Calculii renali din oxalat de calciu, acid uric si
cei micsti, din oxalat de calciu si acid uric, sunt cel mai frecvent
intalniti in Republica Moldova. Incidenta relativ inalta a cal-
culilor infectati (22,7%) argumenteaza necesitatea tratamen-
tului antibacterian adecvat in perioada pre- si postoperatorie.
Datele obtinute ar putea ajuta la tintirea tratamentului si la o
metafilaxie mai eficienta.

Cuvinte cheie: calculi, componenta chimica, urolitiaza re-
cidivanta, spectroscopie in infrarosu.

Introducere

Urolitiaza este una dintre cele mai raspandite patologii
urologice, care se caracterizeaza prin formarea calculilor in
tractul urinar si reprezinta o problema medicala mondialg, ca-
uzata de morbiditatea si recurenta inalta.

Incidenta urolitiazei a crescut in mod constant in majorita-
tea tarilor pe parcursul ultimilor decentii, iar colica renala este,
la moment, cea mai frecventa cauza a spitalizarii de urgenta
in stationar [1]. in Republica Moldova, de asemenea, se ates-
ta cresterea incidentei si prevalentei urolitiazei, care din anul
2005 si pana in prezent, se afla pe primul loc 1n structura ma-
ladiilor din clinicile urologice, 1asand in urma patologiile infla-
matorii si adenomul de prostatd [2-4]. In Republica Moldova,
prevalenta urolitiazei este de circa 10% din populatia tarii [5].

in tirile industrial dezvoltate, incidenta urolitiazei a cres-
cut semnificativ pe parcursul ultimelor decenii [6]. In 1995, in
Statele Unite ale Americii, cheltuielile totale pentru urolitiaza
au fost estimate la 1,83 miliarde de dolari [7]. Cheltuielile pen-
tru tratamentul urolitiazei au crescut intre anii 1994 si 2000
cu 50% [7]. In Germania, cheltuielile anuale pentru tratamen-
tul urolitiazei au depasit 1,5 miliarde de euro [8].

Fiind o patologie polietiologica si multifactoriala, dezvol-
tarea urolitiazei depinde de factori de risc specifici, care sunt
asociati cu o probabilitate crescutd de formare a unui calcul
urinar. Cu o dominare masculina, riscul pe parcursul vietii de
a deveni un pacient litiazic este de aproximativ 10% [9, 10].

Multipli factori, care includ schimbari in dieta si stil de via-
ta, cresterea incidentei obezitatii si diabetului zaharat, migra-
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of regional peculiarities of the chemical composition of re-
nal calculi is important for the treatment strategy selection.
Chemical composition of urinary calculi structure has not yet
been studied in the Republic of Moldova.

Material and methods. One hundred and ten kidney cal-
culi were analyzed using chemically modified method by Hodg-
kinson and infrared spectroscopy with Fourier transformant.

Results. The most commonly calcium oxalate calculi (to-
tal - 43 (39.1%); whewellites — 27 (24.6%); weddelites - 16
(14.5%)) were determined, being followed in frequency by
uric acid - 28 (25.5%). Calculi phosphates have been identi-
fied in 23 (20.9%) cases (calcium phosphate - 9 (8.2%), stru-
vites - 13 (11.8%), the brushitis - 1 (0.9%) patients). In 16
(14.5%) cases calculi of mixed composition (whewellites + ap-
atite carbonate - 3 (2.7%), whitlockites + protein - 5 (4.5%),
whewellites + uric acid - 4 (3.6%) patients) were detected.
Other calculi types were rarely found.

Conclusions. Kidney calculi from calcium oxalate, uric
acid and calcium oxalate and uric acid mixed calculi are the
most frequently found in Moldova. Relatively high incidence
of infected calculi (22.7%) justifies the necessity of appropri-
ate antibacterial therapy in the pre- and postoperative period.
The obtained data could help at treatment precision and ef-
ficient metaphylaxis.

Key words: chemical composition, recurrent urolithiasis,
infrared spectroscopy.

Introduction

Urolithiasis is one of the most common urological diseases,
which is characterized by the formation of calculi in the uri-
nary tract and is a global health problem due to its high mor-
bidity and recurrence.

The incidence of urolithiasis has increased steadily in the
majority of countries over the last decades and the renal colic
is currently the most common cause of emergency hospital-
ization [1]. In the Republic of Moldova the incidence increases
and prevalence of urolithiasis are also attested, which from
2005 up to the present are on first place concerning the struc-
ture of diseases in urological clinics, leaving aside inflamma-
tory pathologies and prostate adenoma [2-4]. Urolithiasis
prevalence is about 10% of the country population (National
Clinical Protocol, 2009) [5].

In industrialized countries, the incidence of urolithiasis
has increased significantly over the last decades [6]. In 1995,
in the United States of America the total expenses for uroli-
thiasis were estimated at 1.83 billion dollars [7]. The expenses
for the treatment of urolithiasis increased between the years
1994 and 2000 by 50% [7]. In Germany, the annual expenses
for the treatment of urolithiasis exceeded 1.5 billion euros [8].

Being a polyetiologic and multifactorial pathology, the de-
velopment of urolithiasis depends on the specific risk factors
that are associated with an increased probability of forming a
urinary calculus. With a male dominance, the lifetime risk of
becoming a lithiasic patient is approximately 10% [9, 10].

Multiple factors, including changes in diet and lifestyle,



rea populatiei din zone mai racoroase rurale In zone mai calde
urbane si, posibil, incdlzirea globald, pot contribui la cresterea
incidentei urolitiazei [11, 12].

Cu toate acestea, existd o mare variabilitate In gravitatea
maladiei date: unii pacienti sunt afectati de calculi cu o recu-
renta 1naltd, iar altii produc doar o singurd piatra in timpul
vietii. Dintre pacientii care se adreseaza primar cu urolitiaza,
aproximativ 30-50% vor forma un al doilea calcul In urmatorii
5 ani, si 100% - in urmatorii 25 de ani [13-15]. Pentru pacientii
cu urolitiaza recidivanta (la momentul adresarii), rata recuren-
tei este de aproximativ 75% In urmatorii 5 ani [16].

Odata ce o persoana s-a prezentat cu un calcul, o identifica-
re corespunzatoare a factorilor de risc ar putea fi utilda pentru
tratamentul preventiv al recurentelor, indeosebi la pacienti cu
forme mai complexe si severe ale patologiei.

Exista factori de risc ai urolitiazei care nu pot fi modificati;
acestia sunt: sexul, varsta, bolile tractului gastrointestinal, care
afecteaza balanta lichidelor si electrolitilor, diferite patologii
genetice si congenitale urologice (de ex., rinichiul medular
spongios sau rinichiul in potcoava). Alte patologii endocrine,
in special dereglarile in metabolismul fosforului si calciului, ca
hiperparatiroidismul primar, pot fi corijate si tratate [17].

Factorii independenti de risc, ce pot mari sansa recuren-
tei cu 10% pe an sunt: recidive multiple In anamneza, nivelul
crescut al fosfatazei alcaline, localizarea calculului in calicele
inferioare, comparativ cu localizarea bazinetala, litiaza multi-
pla, calculi cu dimensiuni mai mari de 20 mm, varsta tanara
[9, 10].

Metoda de tratament chirurgical a urolitiazei, aplicatd an-
terior, de asemenea, poate influenta riscul recurentei maladiei
si, la momentul actual, acest indicator este in cercetare [18].
Rata de recidivare este, probabil, mai mare dupa ESWL [19],
care nu este lipsitd de efecte secundare [20]. Mai mult decat
atat, pacientii cu fragmente restante de calculi in rinichi, au un
risc mai mare de recurenta [12, 21, 22].

Exista mai multe aspecte medicale care argumenteaza im-
portanta tratamentului medicamentos anti-recidivant in uro-
litiaza. Dintre toti formatorii de calculi de calciu recidivanti,
20% dintre pacienti dezvolta, in consecinta, insuficienta rena-
1a [23]. Urolitiaza creste riscul de hipertensiune arteriala [24,
25]. Calculii renali infectati, in prezenta unor comorbiditati
(dereglare severa a pasajului urinar, diabet zaharat), se pot
complica cu urosepsis in 8,5% din cazuri si 1n alte 0,2% din
cazuri duc la deces. In afard de argumentele medicale pentru
tratamentul anti-recidivant, un rol important il joaca perspec-
tiva economica in dezvoltarea strategiilor terapeutice.

Din aceste observatii, devine evident faptul ca identificarea
factorilor de risc trebuie sa fie individualizata, iar masurile de
prevenire a recurentei maladiei — adaptate la riscul asumat de
catre pacient; necesitatea acestor masuri, fara indoiald, este
tot atat de importants, ca si tratamentul chirurgical al uroli-
tiazei [13-15].

Un indicator de baza in alegerea managementului anti-
recidivant al urolitiazei este componenta chimica a calculilor
urinari. Incidenta diferitor tipuri chimice ale calculilor urinari
depinde de factori geografici, ambianti, socio-economici, pre-
cum si de prezenta infectiei urinare si a dereglarilor cronice a

Componenta chimicd a calculilor renali

increasing prevalence of obesity and diabetes, population mi-
gration from cool rural areas towards warmer urban areas,
and possibly global warming may contribute to the increased
incidence of urolithiasis [11, 12].

However, there is great variability in the severity of the dis-
ease, and although some patients are affected by calculi with
a high recurrence, the others produce only one stone in life.
Among the patients who primarily address with urolithiasis,
approximately 30-50% will form a second calculus in the next
5 years, and 100% if the surveillance period is of 25 years [13-
15]. For patients with recurrent urolithiasis (when address-
ing), the recurrence rate is about 75% in the next 5 years [16].

Once a person has presented with a calculus, a proper
analysis of the risk factors could be useful as a guide for the
future risk and could serve as a basis for preventive treatment
of recurrences, especially in patients with more complex and
severe pathology forms.

There are urolithiasis risk factors that cannot be modified;
they are: sex, age, diseases of the gastrointestinal tract, which
affect the fluid and electrolytes’ balance, various genetic and
congenital urologic diseases, as medullary spongy kidney, or
kidneys in a horseshoe. Other endocrine pathologies, especial-
ly phosphorus and calcium metabolism disorders, as primary
hyperparathyroidism, can be corrected and treated [17].

Other independent risk factors that can increase the chance
of recurrence by 10% per year are: multiple recurrences in an-
amnesis, increased level of alkaline phosphatase, the location
calculation in inferior calix compared with the basin location,
calculi with greater dimensions more than 20 mm, young age
[9, 10].

Surgical treatment method of urolithiasis previously ap-
plied can also influence the risk of disease recurrence, and
this index is currently in research [18]. The recurrence rate is
probably higher after ESWL [19], and ESWL is not without side
effects [20]. Moreover, patients with kidney calculi remaining
fragments have a higher risk of recurrence [12, 21, 22].

There are several medical issues that argument the impor-
tance of drug anti-recurrent treatment in urolithiasis. Of all
recurrent calcium calculi producers, 20% of patients develop
in consequence, renal insufficiency [23]. Urolithiasis increases
the risk of arterial hypertension [24, 25]. Kidney infected cal-
culi, in the presence of some comorbidities (severe disorder of
the urinary passage, diabetes), can be complicated by urosep-
sis in 8.5% of cases, and in 0.2% lead to death. Besides medi-
cal arguments concerning the anti-recurrent treatment, an im-
portant role has the economic perspective in the development
of therapeutic strategies.

From these observations, it is clear that the search of risk
factors should be individualized and the measures to prevent
recurrence of the disease adapted to the risk assumed by the
patient and the need for these measures, undoubtedly, is as
important, as the surgical treatment of urolithiasis [13-15].

A base index choosing anti-recurrent management of uro-
lithiasis is the chemical composition of urinary calculi. The in-
cidence of urinary calculi different chemical types of depends
on geographical factors, the environment, socio-economic, and
the presence of urinary infection and chronic disorders of the
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pasajului urinar [27]. Importanta analizei chimice a calculilor
urinari nu poate fi supraestimata. Cunoasterea componentei
chimice a calculilor urinari este importanta atat in manage-
mentul medico-chirurgical, cat si pentru intelegerea mai apro-
fundata a proceselor fizico-chimice, care stau la baza forma-
rii lor. De exemplu, whewellite si carbonit-apatita sunt foarte
dure, cea ce determina esecul tratamentului prin litotritie
extracorporal3, iar struvita indica la calculi cauzati de infectia
bacteriana. Cunoasterea acestor detalii ar putea ajuta in pre-
venirea si reducerea riscului de prevalenta si recurenta a uro-
litiazei de cauza respectiva [9, 10].

La cunostinta noastra, particularitatea componentei chimi-
ce a calculilor urinari in Republica Moldova nu a fost, deocam-
data, estimata si raportata in literatura. Drept urmare, scopul
lucrarii a fost cercetarea componentei chimice a calculilor la
pacienti cu urolitiaza recidivanta.

Material si metode

Studiul a fost realizat 1n Clinica de urologie a Spitalului Cli-
nic Republican, Catedra de urologie si nefrologie chirurgicala a
USMF ,Nicolae Testemitanu”. Protocolul de cercetare a fost avi-
zat pozitiv de catre Comitetul de Etica al Cercetdrii al [P USMF
,Nicolae Testemitanu” (proces verbal nr. 45 din 09.04.2013).
Toti participantii la studiu au dat consimtamantul informat in
forma scrisa.

Au fost analizati 110 calculi renali si ureterali, obtinuti
dupa interventii chirurgicale la pacienti cu urolitiaza. Parame-
trii necesari au fost Inregistrati intr-un formular tipizat, dupa
care - numerizati intr-o baza de date electronica.

Calculii urinari au fost spalati cu apa distilata pentru inla-
turarea detritus-ului si a ramasitelor de sange, ulterior fiind
complet uscati cu hartie de filtru. Calculii au fost zdrobiti pana
la pulbere fing, care, ulterior, a fost analizata chimic. Pentru
aprecierea componentei chimice a calculilor, a fost folosita
metoda chimica conform protocolului descris de Gh. Nuta si C.
Busneag [28] (metoda calitativa Hodgkinson, modificata [29])
si prin spectroscopie in infrarosu cu transformata Fourier (in
colaborare cu Institutul de chimie al ASM).

Rezultatele studiului sunt prezentate sub forma de valori
absolute si relative. Pentru prelucrare statistica a fost utilizat
softul Epi InfoTM, version 7 (Center for Disease Control and Pre-
vention, Atlanta, GA, United States of America).

Rezultate

Datele demografice ale pacientilor cu urolitiaza sunt pre-
zentate in Tabelul 1, iar spectrul comorbiditatilor este reflec-
tat in Tabelul 2.

Varsta medie a pacientilor cu urolitiazd a constituit
49,7+13,9 ani (extreme, 18 si 78 de ani). Doar o mica parte
dintre pacientii investigati au avut varsta de 18-30 de ani (12
persoane, 10,9% din pacienti). Majoritatea pacientilor inves-
tigati au avut de la 31 pana la 60 de ani - 74 (67,3%) de per-
soane. Numarul pacientilor in varsta de peste 60 de ani a fost
relativ mic - 13 (21,8%). Dintre cei 110 pacienti evaluati, 77
(70%) au fost de gen feminin.

Litiaza urinara pe dreapta a fost diagnosticata la 65
(59,1%) de pacienti, litiaza urinara pe stanga - la 40 (36,4%)
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urinary passage [27]. The importance of chemical analysis of
urinary calculi cannot be overestimated. To know the chemi-
cal composition of urinary calculi is important both in medical
surgical management (whewellite and carbonate apatite are
very tough, that predict treatment failure through extracorpo-
real lithotripsy, struvite - calculi caused by bacterial infection)
and for a deeper understanding of physical chemical process-
es, that stand for basic calculus formation. This information
can help in providing recommendations and suggestions for
patients and people as urolithiasis prevention measures re-
ducing the risk of prevalence and recurrence in the respective
region [9, 10].

So far, information about the characteristics of the chemi-
cal composition of urinary calculi in the Republic of Moldova
is missing. Therefore, the aim of the study was to research the
chemical composition of calculi in patients with recurrent
urolithiasis.

Material and methods

The study was realized in the Urology Clinic of the Republi-
can Clinical Hospital, Chair of urology and surgical nephrology,
Nicolae Testemitanu SMPhU. The study protocol was approved
by the Research Ethics Committee of the Nicolae Testemitanu
SUMPh (minutes no. 45, meeting from 09.04.2013). From all
the participants of the study written informed consent was
obtained.

There were analyzed 110 renal and ureteral calculi ob-
tained after surgery in patients with urolithiasis. Clinical data
of patients with urolithiasis were collected according to stan-
dardized questionnaire, structured in an electronic format.

The urinary calculi were washed with distilled water to re-
move detritus and blood remnants, subsequently completely
dried using filter paper. The stones were cut and ground to
a fine powder, which was later analyzed chemically. In order
to assess the chemical composition of the calculi chemical
methods were used according to the protocol described by Gh.
Nuta and C. Busneag [28] (qualitative modified method after
Hodgkinson [29]) and using infrared spectroscopy with Fou-
rier transformant (in collaboration with Chemistry Institute of
Academy of Science of Moldova).

The results are presented as absolute and relative values.
For statistical processing Epi-InfoTM version 7 software was
used (Center for Disease Control and Prevention, Atlanta, GA,
United States of America).

Results

The demographic data of patients with urolithiasis are
shown in Table 1, and comorbidities are shown in Table 2.

The average age of patients with urolithiasis was 49.7+13.9
years and ranged between 18 and 78 years. The minority of pa-
tients investigated were aged 18-30 years (12 people, 10.9%
patients). The majority of investigated patients were from 31
to 60 years - 74 people (67.3%). The number of patients aged
over 60 years was relatively small and constituted 13 (21.8%).
Out of 110 evaluated patients, 77 (70%) were female and 33
(30%) were male.

Right kidney lithiasis was diagnosed in 65 (59.1%) pa-



Tabelul 1
Datele demografice ale pacientilor cu urolitiaza

Componenta chimicd a calculilor renali

Table 1
Demographic data of patients with urolithiasis

Indicatori Pacienti (n=110) Index Patients (n=110)
Varsta, ani’ 49,7 (20,3-71,5) Age’ 49.7 (20.3-71.5)
Grupuri de varsta: Age group:

18-30 ani, n (%) 12 (10,9%) 18-30 years, n (%) 12 (10.9%)
31-60 ani, n (%) 74 (67,3%) 31-60 years, n (%) 74 (67.3%)

260 ani, n (%) 24 (21,8%) 260 years, n (%) 24 (21.8%)

Repartizare pe sexe:
Barbati, n (%)

Femei, n (%)

33 (30,0%)
77 (70,0%)
Resedinta:

Rural, n (%)
Urbani, n (%)
Zona geografica:
Nord, n (%)
Centru, n (%)
Sud, n (%)
Tratament aplicat:
ESWLY, n (%)

Pielolitotomie, n (%)

63 (57,3%)
47 (42,7%)

39 (35,5%)
48 (43,6%)
23 (20,9%)

42 (38,2%)
46 (41,8%)
Ureteroscopie, n (%) 22 (20,0%)
Patologii concomitente:

Pielonefrita cronica, n (%) 40 (36,3%)
15 (13,6%)
25 (22,7%)
12 (10,9%)
24 (21,8%

31 (28,2%)

in acutizare, n (%)

latenta, n (%)

Diabet zaharat, n (%)

Obezitate (BMI¥>30), n (%)
Patologii cardiovasculare, n (%)
Statut urologic:

Anomalii, n (%) 14 (12,7%)
Rinichi unic, n (%) 2 (1,8%)

nr. de calculi:

unul, n (%) 102 (92,7%)
doi, n (%) 7 (6,4%)
>2,n (%) 1 (0,9%)
Localizarea calculului:
pe stinga, n (%) 40 (36,4%)
pe dreapta, n (%) 65 (59,1%)
bilateral, n (%) 5 (4,5%)

Notd: *- datele sunt prezentate drept medie si interval de confidenta de 95%;
#- litotritie extracorporald (l. engl.: Extracorporal Shock Wave Lithotripsy);
§- indexul masei corporale (1. engl.: Body Mass Index).

de pacienti si litiaza bilaterald - in 5 (4,5%) cazuri. In majori-
tatea covarsitoare a cazurilor (92,7%), la pacienti a fost dia-
gnosticat si inldturat doar un singur calcul.

Pacientii inclusi in studiu au beneficiat de diferite metode
de tratament (Tabelul 1). Majoritatea au fost tratati prin pie-
lolitotomie - 46 (41,8%); restul interventiilor au inclus: ESWL

Gender:

Males, n (%)
Females, n (%)
Rural/Urban:
Rural, n (%)
Urban, n (%)
Geographical area:
North, n (%)
Centre, n (%)
South, n (%)
Applied treatment:
ESWLY, n (%)
Pyelolithotomy, n (%)

33 (30.0%)
77 (70.0%)

63 (57.3%)
47 (42.7%)

39 (35.5%)
48 (43.6%)
23 (20.9%)

42 (38.2%)
46 (41.8%)
Uretheroscopy, n (%) 22 (20.0%)
Concomitant pathologies:
Chronic pyelonephritis, n (%) 40 (36.3%)
15 (13.6%)
25 (22.7%)
12 (10.9%)
24 (21.8%

31 (28.2%)

acute exacerbation, n (%)

latency, n (%)

Diabetes mellitus, n (%)

Obesity (BMI¥>30), n (%)
Cardiovascular pathologies, n (%)
Urologic status:

Anomalies, n (%) 14 (12.7%)
Unique kidney, n (%) 2 (1.8%)

no. of calculi:

one, n (%) 102 (92.7%)
two, n (%) 7 (6.4%)
>2,n (%) 1 (0.9%)

Calculus location:
left, n (%)

right, n (%)
bilateral, n (%)

40 (36.4%)
65 (59.1%)
5 (4.5%)

Note: *- data are presented as average values and a confidence interval of
95%; #- Extracorporeal Shock Wave Lithotripsy; - Body Mass Index.

tients, the left kidney lithiasis - 40 (36.4%) patients and bila-
teral lithiasis - only in 5 (4.5%) cases (Table 1). In most cases
in patients only one calculus was diagnosed and removed
(92.7%).

The patients included in the study were administered dif-
ferent methods of treatment (Table 1). Most patients were
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- 42 (38,2%) de pacienti, ureteroscopie - 22 (20,0%) de pa-
cienti.

Distributia pacientilor conform zonelor geografice ale Re-
publicii Moldova a fost urmatoarea: 39 (35,5%) de pacienti
au fost din nordul Republicii, 48 (43,6%) - din centru si 23
(20,9%) - din sudul Republicii. Locuitorii rurali au fost 63
(57,3%), urbani - 47 (42,7%) de pacienti.

Din patologii concomitente, pielonefrita cronica a fost dia-
gnosticata la 40 (36,3%) dintre pacienti, diabetul zaharat - la
12 (10,9%), obezitatea - la 24 (21,8%), patologii ale sistemu-
lui cardio-vascular - la 31 (28,2%) dintre pacienti.

Anomalii ale sistemului urinar (bazinet si/sau ureter du-
blat, sindrom Froley etc.) au fost depistate la 14 (12,7%) paci-
enti cu urolitaza. Rinichi unic a fost 1a 2 (1,8%) pacienti.

Cel mai frecvent, au fost determinati calculi din oxalat de
calciu - 1n 43 (39,1%) de cazuri, dintre care, formati din oxalat
de calciu monohidrat (whewellite) - in 27 (24,6%) de cazuri si
din oxalat de calciu dihidrat (weddelite) - in 16 (14,5%) cazuri
(Tabelul 2). Calculi din acid uric au fost depistati in 28 (25,5%)
de cazuri. Calculi fosfati au fost identificati in 23 (20,9%) de
cazuri, fiind formati din hidroxilapatita in 9 (8,2%) cazuri, din
magneziu-amoniac-fosfat (struvitda) - in 13 (11,8%) cazuri si
brushite - in 1 (0,9%) cazuri.

In 16 (14,5%) dintre cazuri au fost depistati calculi de com-
pozitie mixtd, care au continut whewellite si carbonat-apatita
- 3 (2,7%) cazuri; whitlockite si proteina - 5 (4,5%) cazuri,
whewellite si acid uric - 4 (3,6%) cazuri. Alte tipuri de calculi
micsti s-au intalnit rar (Tabelul 2).

Tabelul 2
Componenta chimica a calculilor urinari in functie
de tipul de formare

Tipul de formare Componenta chimica

a calculilor n (%) a calculilor n (%)
Calciu oxalic 43(39,1%)  whewellite 27 (24,6%)
weddelite 16 (14,5%)
Fosfatic 23 (20,9%) hidroxilapatita 9 (8,2%)
struviti 13 (11,8%)
brushita 1(0,9%)
Uric 28 (25,5%)  acid uric 28 (25,5%)
Mixt 16 (14,5%)  whewellite + 3(2,7%)
carbonat-apatita
whitlokite + proteina 5(4,5%)
whewellite + struvita 4 (3,6%)
whewellite + acid uric 4 (3,6%)
Total 110 (100%) 110 (100%)
Discutii

Determinarea componentei chimice a calculilor urinari
este o parte importanta In managementul pacientilor cu uro-
litiaza. Sunt cunoscute mai multe metode de determinare a
componentei chimice a calculilor urinari. Schneider si coaut.
(1977) [30] au comparat metodele chimica, difractia cu raze
Roentgen, spectroscopia In infrarosu si procedurile termo-
analitice In determinarea compozitiei calculilor urinari si au
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treated using pyelolithotomiy - 46 (41.8%). The rest of inter-
ventions included: ESWL 42 (38.2%) patients, uretheroscopy
- 22 (20.0%) patients.

Patient distribution according to geographical areas was
the following: 39 (35.5%) patients were from the North of
the Republic, 48 (43.6%) - from the Center, and 23 (20.9%)
from the South of the Republic. Rural dwellers constituted 63
(57.3%), urban - 47 (42.7%) patients.

The concomitant pathologies, chronic pyelonephritis was
diagnosed in 40 (36.3%) patients, diabetes - 12 (10.9%), obe-
sity - 24 (21.8%), diseases of the cardiovascular system - in
31 (28.2%) patients.

Abnormalities of the urinary system (pelvis and/or
doubled ureter, Froley syndrome etc.) were detected in 14
(12.7%) patients with urolithiasis. Unique kidney was found
in 2 (1.8%) patients.

The most commonly were determined calcium oxalate cal-
culi - in 43 (39.1%) cases, formed from monohydrate calcium
oxalate (whewellite) in 27 (24.6%) and dehydrate calcium oxa-
late (weddelite) in 16 (14.5%) cases (Table 2). Calculi from uric
acid were detected in 28 (25.5%) cases. Phosphate calculi have
been identified in 23 (20.9%) cases, being formed from hydrox-
ylapatite in 9 (8.2%) cases, from ammonia-magnesium-phos-
phate (struvite) 13 (11.8%) cases, the brush - 1 (0.9%) cases.

In 16 (14.5%) cases calculi of mixed composition were de-
tected, which contained whewellite and apatite-carbonate -
3 (2.7%) cases, whitlockite and protein - 5 (4.5%) cases, and
acid whewellite uric acid - 4 (3.6%) patients. Other types of
mixed calculi were rarely found (Table 2).

Table 2
Chemical composition of urinary calculi depending
on the type of formation

Calculi chemical com-
position

Type of calculi

0,
formation n (%)

n (%)

Oxalic calcium 43 (39.1%) whewellite 27 (24.6%)

weddelite 16 (14.5%)
Phosphatic 23(20.9%) hydroxylapatitis 9 (8.2%)
struvites 13 (11.8%)
brushitis 1(0.9%)
Uric 28 (2.5%) uric acid 28 (25.5%)
Mixt 16 (14.5%) whewellite + apatite 3(2.7%)
carbonite
whitlokite + protein 5 (4.5%)
whewellite + struvitis 4 (3.6%)
whewellite + uricacid 4 (3.6%)
Total 110 (100%) 110 (100%)
Discussions

The analysis of chemical composition of urinary calculi is
an important part in the management of patients with uroli-
thiasis. There are several known methods for analyzing the
chemical composition of urinary calculi. Schneider and co-
authors [30] compared chemical, diffraction methods with X-
rays, infrared spectroscopy and thermoanalytic procedures in



conchis ci toate sunt suficient de exacte. in Republica Moldo-
va, pentru determinarea compozitiei chimice a calculilor uri-
nari sunt disponibile metoda chimica umeda si spectroscopia
in infrarosu, cu transformata Fourier.

In studiul efectuat, a fost demonstrati o prevalenti majora
a urolitiazei la pacientii grupului de varsta cuprins intre 30 si
60 de ani (67,3%), cea ce corespunde datelor raportate de alti
autori [7, 8, 11-13, 31]; de asemenea, a fost constatat ca uroli-
tiaza afecteaza in 93,8% dintre cazuri persoane cu varsta de la
20 pana la 65 de ani, care este profesional activ.

Prevalenta calculilor urinari, constatatd in studiul actual,
a fost de doua ori mai mare la femei (70%), comparativ cu
barbatii (30%), fapt ce contrazice indicatorii similari de pre-
valenta a urolitiazei, raportati de Pearle si coaut. (2005) [7],
sau de Stamatelou si coaut. (2003) [32], unde repartizarea pe
sexe a avut un raport de 2-3:1, In favoarea barbatilor. Deoare-
ce toti pacientii din studiu au necesitat tratament in stationar
din cauza prezentei formelor de urolitiaza complicatd, date-
le obtinute coincid cu datele raportate de Sammon si coaut.
(2013) [26], care au studiat urolitiaza infectata. Desi majori-
tatea pacientilor cu urolitiaza simptomatica au fost barbati,
femeile au prezentat urolitiaza asociata cu infectia de doua ori
mai des, cu o incidenta anuala de 22,3 vs. 10,2 la 100.000 fe-
mei si, respectiv, barbati [26]. Studiile in care a fost comparata
prevalenta compozitiei chimice a calculilor urinari intre sexe,
de asemenea confirma datele obtinute In cercetarea de fata
[33]. In special, s-a demonstrat c4, calculii renali infectiosi din
struvitd (magneziu-amoniac-fosfat) sunt mult mai frecvent in-
talniti la femei decat la barbati [33].

Colectarea minutioasa a anamnezei poate identifica fac-
tori de risc care determina un anumit tip de urolitiaza. De
exempluy, infectiile urinare recurente pot sugera prezenta cal-
culilor urinari din struvita [34]. De asemenea, a fost demon-
strat faptul ca sindromul metabolic, care se caracterizeaza
prin dislipidemie, rezistenta la insuling, hipertensiune arte-
riald si obezitate abdominald, este asociat cu urolitiaza aci-
do-urica, ca rezultat al deregldrii amoniogenezei renale [35].

Folosirea diureticilor tiazide cauzeaza hipopotasemie si
acidoza intracelulard, care, la randul lor, induc hipocitraturie.
Citratul este un inhibitor al formarii calculilor din calciu, iar
hipocitraturia duce la scaderea activitatii inhibitoare a urinei
sila cresterea riscului de formare a calculilor urinari. Acetazo-
lamida, un inhibitor al carbanhidrazei, alcalinizeaza urina si
induce hipocitraturie. Triamterenul, indinavirul [36], efedrina
si guaifenazina [37], duc la formarea calculilor urinari ca re-
zultat al precipitarii metabolitilor acestor medicamente, care
sunt putin solubili In urina.

Componenta chimica a calculilor urinari in alte tari difera
de cea constatatd in Republica Moldova (Tabelul 3). Calciul a
fost elementul de baza al calculilor analizati. La majoritatea
pacientilor cu urolitiaza, au fost depistati calculi din oxalat de
calciu. Calculii urinari din oxalat de calciu sunt cei mai raspan-
diti dintre calculi In Statele Unite ale Americii (58,8%) [38], In
Marea Britanie (39%) [39]. In Romania, oxalatii (34,7%) sunt
pe locul doi dupa fosfati (38,4%). Trebuie de mentionat, ca in
studiul lui Gurau Gh. (2014), fosfatii de calciu nu sunt diferen-
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urinary calculi analysis and concluded that all these methods
are accurate in determining the chemical composition of kid-
ney calculi. The methods including wet chemistry and infrared
spectroscopy with Fourier transformant are available in the
Republic of Moldova.

In this study, was demonstrated the major predominance
of urolithiasis prevalence in patients from the age group be-
tween 30 and 60 years (67.3%), that corresponds to the data
obtained by other authors [7, 8, 11-13, 31] that urolithiasis
affects in 93.8% patients aged 20 to 65 years, active working
age group.

The prevalence of urinary calculi in the current study was
two times higher in women (70%) than men (30%), that con-
tradicts the prevalence indices of urolithiasis according to
sex, reported by Pearle et al. (2005) [7] and Stamatelou et al.
(2003) [32], where the prevalence ratio male/female is 2-3:1
with men major predominance. Considering that all patients
in the study required inpatient treatment because of the pres-
ence of urolithiasis complicated forms, the data coincides with
data reported by Sammon et al. (2013) [26], who studied in-
fected urolithiasis. Although most patients with symptomatic
urolithiasis are men, women present associated urolithiasis
with infection twice more often, with average annual inci-
dence of 22.3 per 100,000 compared with 10.2 per 100 000
population for men [26]. The studies where the prevalence of
urinary calculi chemical composition was compared between
sexes also confirm the demonstrated data in this research
[33]. Particularly it was demonstrated that, infectious kidney
calculi from struvite (magnesium-ammonia-phosphate) are
more common in women than in men [33].

Anamnesis thorough collection may reveal risk factors that
predispose certain type of urolithiasis development. Recur-
rent urinary infections in anamnesis may suggest the com-
position of urinary calculi from struvite [34]. It has also been
shown that the metabolic syndrome that is characterized by
dyslipidemia, insulin resistance, arterial hypertension, and
abdominal obesity, is associated with uric acid urolithiasis, as
aresult of the renal amoniogenesis disorder [35].

The use of thiazide diuretics cause hypopotassemia and
intracellular acidosis, which in turn lead to hypocitraturia.
Citrate is an inhibitor of calcium stone formation and hypoci-
traturia leads to decrease of urine inhibitory activity and to
increased risk of urinary calculi formation. Acetazolamide, a
carboanhydrase inhibitor (carbonic anhydrase) lead to urine
alkalinisation and hypocitraturia. Triamterene, indinavir [36],
ephedrine and guaiphenasine [37] lead to the formation of
urinary calculi as a result, of the metabolites precipitation of
these drugs that are poorly soluble in urine.

Chemical composition of urinary calculi in other countries
differ from ours (Table 3). Calcium was the basic substance
of analyzed calculi. In most patients with urolithiasis calcium
oxalate calculi were found. Urinary calcium oxalate calculi are
the most widespread calculi in the United States (58.8%) [38],
in UK (39%) [39]. In Romania oxalates (34.7%) are on sec-
ond place after phosphates (38.4%). It should be noted that
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tiati de fosfatii amoniaco-magnezici (struviti), fiind luati in
calcul impreuna [31].

Tabelul 3
Componenta chimica a calculilor urinari in Republica Moldova,
comparativ cu alte tari

Componenta chimica Studiul UK[38] SUA[39] Romania*
actual [31]
Oxalat de calciu 39,1% 39% 58,8% 34,7%
Fosfat de calciu 9,1% 13% 8,9% 38,4%*
Urati 25,5% 8% 10,1% 25,6%
Struvita 11,8 15% 9,3% 27"
Cistina 0% 3% 0,7% 1,3%
Calciu oxalat + acid uric 3,6% - - ?
Calciu oxalat + fosfat 2,7% 14% 11,4% ?
Calciu oxalat + struvita 3,6% - - ?
Alte 4,5% 6% 0,8% ?
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in the study of Gurau Gh. (2014), calcium phosphates are not
distinguished from amonia-magnesium-phosphates (struvite)
being taken into account together [31].

Table 3
Comparison of chemical composition of urinary calculi in the
Republic of Moldova with other countries

Nota: * - date referitoare la incidenta compozitiei chimice a calculilor,
calculata in raport cu 90,2% calculi micsti; ¥ - nu a fost diferentiata struvita
din calculii din fosfati.

Urmatorii dupa frecventd, in Statele Unite ale Americii si
Marea Britanie, sunt calculii micsti, compusi din oxalat de cal-
ciu si fosfat de calciu (Tabelul 3) -11,4% si, respectiv, 14%.
In Romania, calculii de componentd mixtd au fost raportati in
90,2% dintre cazuri [31]. In studiul nostru, calculii de compo-
nenta mixta au fost depistati in 14,5% din cazuri. Formarea
calculilor din calciu poate fi asociata obiceiurilor alimentare,
prin consumul excesiv de lactate, promovat in aceste regiuni.

Calculii urinari din acid uric au reprezentat 10,1% in Sta-
tele Unite ale Americii si 16,8% - in Marea Britanie. in studiul
nostru, calculii din urati s-au depistat in 25,5% dintre cazuri,
practic, in proportie similara cu Romania - 25,6%. Trei factori,
considerati principalii responsabili de formarea calculilor
urati sunt:

(1) pH-ul urinar acid, persistent;

(2) hiperuricozuria;

(3) volumul urinar redus.

Putem presupune, ca obiceiurile alimentare, dieta bogata
in purine (carne si peste), cauzeaza hiperuricozuria. Volumul
urinar redus, de asemenea, este considerat ca un factor de risc
independent In aceasta regiune. Corectarea dietei si educatia
pacientilor, utilizand aceasta informatie, ar putea imbunatati
rezultatele masurilor de profilaxie primara si de prevenire a
recurentei urolitiazei.

in studiul nostru, calculii din cistini nu au fost depistati,
insa acestia au constituit 3% - in Marea Britanie, 0,7% - in
Statele Unite ale Americii si 1,3% - In Romania [31, 38, 39].

Calculii infectati, ce contin struvitd, au avut o prevalenta
sporita la pacientii suferinzi de urolitiaza in Republica Moldo-
va (15,4%); acestia sunt asociati cu infectia urinara sau pielo-
nefrita cronica, intalnita in 36,3% dintre cazuri, si cu alcalini-
zarea urinei, care, ulterior, induce precipitarea fosfatilor.

Studiul nostru a prezentat rezultate neraportate anterior,

Renal calculi composition Current UK[38] USA[39] Romania*
study [31]
Calcium oxalate 39.1% 39% 58.8% 34.7%
Calcium phosphate 9.1% 13% 8.9% 38.4%*"
Urates 25.5% 8% 10.1% 25.6%
Struvitis 11.8 15% 9.3% 2t
Cistine 0% 3% 0.7% 1.3%
Calcium oxalate + uric acid 3.6% - - ?

Calcium oxalate + phosphate 2.7% 14% 11.4% ?

Calcium oxalate + struvite 3.6% - - ?

Other 4.5% 6% 0.8% ?

Note: * - data referred to the incidence of calculi chemical composition cal-
culated related to the 90.2% mixed calculi; T~ struvite was not differentiated
from phosphate calculi.

The following according to frequency in the United States
and Great Britain are mixed stones, composed of calcium oxa-
late and calcium phosphate (Table 3) in 11.4% and 14%, re-
spectively. In Romania mixed composition calculi have been
reported in 90.2% of cases [31]. In the current study mixed
composition calculi were detected in 14.5% of cases.

Urinary calculi from uric acid were 10.1% in the USA and
16.8% in the UK. In the current study urate calculi were de-
tected in 25.5% of cases, practically the same prevalence -
25.6%, as in Romania. Three factors to be primarily respon-
sible for urate calculi are:

(1) persistent acid urinary pH;

(2) hyperuricosuria;

(3) reduced urinary volume.

We can assume that, eating habits, purine-rich diet - meat
and fish, cause hyperuricosuria. Reduced urinary volume is
also considered as an independent factor in this region. Diet
correction and patient education using this information could
improve results of primary prophylaxis and prevention of re-
current urolithiasis.

Cystine calculi were not detected in the current study, but
they constituted 3% in the UK, 0.7% in the USA and 1.3% in
Romania [31, 38, 39].

The data about the chemical composition of kidney calculi
evaluated in cases of urolithiasis Moldovan population showed
a relative predominance of infected calculi containing struvite
(15.4%). The study findings highlight factors of urinary calculi
formation from struvite, which are associated with urinary
infection or chronic pyelonephritis, found in 36.3% cases by
urinary alkalinization and subsequent precipitation of phos-
phates.

The present study demonstrates results that differ from all
the previous similar studies and highlights the need for more



care difera de studii similare precedente si evidentiaza nece-
sitatea efectudrii cercetarilor mai extinse. O cunoastere mai
exactd a compozitiei chimice a calculilor urinari la locuitorii
Republicii Moldova ar putea imbunatati managementul paci-
entilor cu urolitiaza recidivanta.

Concluzii

Calculii renali din oxalat de calciu, acid uric si cei micsti, din
oxalat de calciu si acid uric, sunt cel mai frecvent intalniti in
Republica Moldova. Incidenta relativ Tnaltd a calculilor infec-
tati (22,7%) argumenteaza necesitatea tratamentului antibac-
terian adecvat In perioada pre- si postoperatorie.

Luarea in consideratie a compozitiei chimice a calculilor
urinari, ai factorilor de risc caracteristici populatiei din Repu-
blica Moldova la elaborarea metodelor de profilaxie primara si
secundara, ar putea reduce incidenta crescuta a maladiei date
si reduce ratele de recurenta.

Ar fi recomandabil, ca analiza chimica a calculilor urinari
sa fie efectuata la fiecare pacient, suferind de urolitiaza.
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Ce nu este cunoscut, deocamdata, la subiectul abordat What is not known yet, about the topic

Pacientele cu cancer mamar avansat loco-regional si cu
factori de pronostic negativ referitor la cresterea tumorala,
sunt tratate complex, prin metode chirurgicale, polichimio-
terapie si radioterapie. In cadrul acestui tratament, nu este
cunoscuta, deocamdatd, eficienta polichimioterapiei in ad-
ministrare intra-arteriald regionala (prin a. mamara internad),
asociata cu administrarea sistemica (intravenoasa), compara-
tiv cu polichimioterapia, administrata numai intravenos.

Ipoteza de cercetare

Administrarea intra-arteriald regionalda (prin a. mamara
internd) si intravenoasa a chimioterapeuticelor este mai efi-
cienta in termeni de durata de supravietuire a pacientelor cu
cancer mamar avansat loco-regional si cu factori de pronostic
negativ referitor la cresterea tumorald, decat doar adminis-
trarea lor intravenoasa.

Noutatea adusa literaturii stiintifice din domeniu

Sunt prezentate rezultatele polichimioterapiei selective,
administrate prin a. mamara interna la pacientele cu cancer
mamar avansat loco-regional si cu factori de pronostic nega-
tiv referitor la cresterea tumorala, care par sa fie superioare
tratamentului conventional, intravenos.

Rezumat
Introducere. In ultimii 20 de ani, incidenta cancerului ma-

Patients with advanced regional breast cancer and with a
negative prognosis regarding the tumor growth are treated in
complex, using surgical methods, poly chemotherapy and ra-
diotherapy. We do not know yet the efficiency of poly chemo-
therapy administered intra-arterially (via internal mammary
artery), in association with systemic (intavenous) poly chemo-
therapy, comparing to intravenous poly chemotherapy alone.

Research hypothesis

Intra-arterial and intravenous administration (through in-
tern mammary artery) of chemotherapy is more efficient from
the survival point of view of patients with advanced regional
breast cancer and negative prognostic factors regarding tumo-
ral growth, compared with intravenous administration only.

Article’s added novelty on this scientific topic

We present data of selective poly-chemotherapy, admi-
nistered through intern mammary artery in patients with ad-
vanced regional breast cancer and negative prognostic factors
regarding tumoral growth, that seem to be superior to conven-
tional treatment administered intravenously.

Abstract

Introduction. In the past 20 years, the incidence of breast

mar este In continuad crestere. Elaborarea unor noi programe cancer is in continuous growth. Elaboration of new programs
de tratament complex, mai eficiente, reprezinta o problema de of more efficient complex treatment represents a stringent
actualitate stringenta. problem.

Material si metode. Studiate 279 de paciente cu cancer Material and methods. The basis for this research was
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avansat loco-regional, cu factori nefavorabili de prognostic,
aflat in stadiile T N, ,M,, care au fost tratate in Centrul Onco-
logic Regional din Donetk in perioada anilor 2000-2013. Lotul
a fost impartit in doua grupuri: primul, grupul de baza, a in-
clus 221 de paciente, dintre care — 168 de paciente cu subtip
HER/2-neu pozitiv si 53 de paciente - cu subtipuri biologice
basal-like, diagnosticate prin metode imunocitochimice. Pro-
gramul de tratament complex pentru grupul de baza a inclus:
cateterizarea arterei mamare interne (prin artera epigastrica
superioarad), prin care s-au realizat 2-3 cure de polichimiotera-
pie (PCT) intra-arteriala si intravenoasa, cu intervale de 21 de
zile, urmata de evaluarea efectului; in continuare - radiotera-
pia (XRT) glandei mamare si zonelor de drenaj limfatic regio-
nal, cu doze unice de 2-2,5 Gy, doze totale de 40 Gy, urmata de
evaluarea efectului. Mastectomia a fost efectuata pacientelor
din grupul de baza doar daca tumoarea a raspuns complet sau
partial la tratament (in total, 136 de operatii radicale). Cur-
sul de tratament intra-arterial a fost administrat in perfuzii
de durata (4-6 ore), conform schemelor CMF, CAF sau CAME.
Grupul de control a inclus 58 de paciente, dintre care 45 - di-
agnosticate cu subtip HER/2-neu si 13 paciente - cu subtip
basal-like. La prima etapad a tratamentului, pacientele din acest
grup au urmat 4-6 cure de PCT (conform schemelor CMF, CAF
sau CAMF), cure preoperatorii de XRT cu fractii mici asupra
glandei mamare si zonelor de drenaj limfatic (doza unica - de
2-2,5 Gy, doza totala - de 40 Gy), urmate de mastectomie.

Rezultate. Supravietuirea la 3 ani in grupul de baza a con-
stituit 59,9%, la 5 ani - 43,1%. Supravietuirea la 3 si la 5 ani
in grupul de control a fost semnificativ mai joasa, constituind
58,0% si, respectiv, 17,9%.

Concluzii. Polichimioterapia regionald, administrata com-
binat, intra-arterial si intravenos, in cadrul tratamentului
complex (XRT, PCT, hormonoterapie, la indicatii - mastecto-
mie) al cancerului mamar avansat loco-regional, cu factori de
pronostic negativ referitor la cresterea tumoralg, a avut o rata
de supravietuire semnificativ mai naltd la 3 sila 5 ani, compa-
rativ cu programele traditionale de tratament (polichimiote-
rapie sistemica si mastectomie).

Cuvinte cheie: cancer mamar, avansare loco-regionala, po-
lichimioterapie regionald, administrare intra-arteriald, artera
mamard interna.

Introducere

Necesitatea dezvoltdrii noilor metode de tratament a paci-
entelor cu cancer mamar nu trezeste indoieli la momentul de
fata. Datele statistice releva o crestere a ratei imbolnavirii de
cancer mamar in ultimii 20 de ani, fara tendinta de stabilizare
[1, 2]. Astfel, aceasta patologie ocupa locul intai in populatia
feminina. Incidenta cancerului mamar in Ucraina este de 69,8
de cazurila 100.000 de femei pe an (date din 2011), cu o cota-
parte In morbiditatea oncologica feminina de 32,0% - indica-
tor similar cu cel din Uniunea Europeana.

Metoda de administrare intra-arteriala a preparatelor chi-
mioterapice, elaborata in cadrul Centrului Oncologic Regional
din Donetk, a demonstrat contributia sa indiscutabila la onco-
logia moderna, prin micsorarea locus-ului tumoral primar si
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the data collected from 279 patients with regional forms of BC
and unfavorable predictive factors, with stages T N, .M, who
were treated at Donetsk Regional Antitumoral Center in 2000-
2013. Two groups of patients were formed during this resear-
ch for adequate analysis of results of treatment, according to
considered methodologies. The first test group consisted of
221 patients, among which 168 patients with HER/2-neu po-
sitive subtype and 53 patients with basal like biological sub-
types, diagnosed through immunocytochemical tests. The pro-
gram for complex treatment of patients in this group included:
catheterization of internal mammary artery through upper
epigastric artery, performed in two-three cycles for selective
intra-arterial and intravenous polychemotherapy (PCT) with
interval of 21 days; evaluation of effect; X-ray therapy (XRT)
of mammary gland and zones of regional lymphatic outflow in
static mode with single boost dose - 2-2.5 Gy, total boost dose
- 40 Gy; monitoring of intervals. Mastectomy was performed
to patients from test group only if complete or partial respon-
se from tumor was received (136 radical surgeries). The cour-
ses of intra-arterial PCT were administered in continuous long
infusion (4-6 hours) according to CMF, CAF or CAMF scheme.
The control group consisted of 58 patients, among them 45
patients with HER/2-neu positive subtype and 13 patients
with basal like subtype. At the first stage of treatment the pa-
tients in this group underwent to 4-6 cycles of systemic PCT
due to CMF, CAF or CAMF schemes, preoperative course of XRT
in small fractions on mammary gland and zones of regional
lymphatic outflow in static mode, were performed with single
boost doses - 2-2.5 Gy, total boost doses - 40 Gy, followed by
mastectomy:.

Results. The indices for total 3 years survival rate of pa-
tients in test group were 59.9% and 5 years survival rate -
43.1%. The indices for total 3 years and 5 years survival rate
of patients in control group were significantly lower - 58.0%
and 17.9%, accordingly.

Conclusions. The results after complex treatment of re-
gional breast cancer, with unfavorable factors of prognosis of
tumor growth, using the method of combined introduction of
selective intra-arterial and intravenous poly-chemotherapy in
internal mammary artery, in addition with radiological and
hormonal therapy, exceed the results from standard programs
of treatment of patients with regional forms of breast cancer
with mastectomy and systemic chemotherapy:.

Key words: breast cancer, regional advancement, regional
poly-chemotherapy, intra-arterial introduction, internal mam-
mary artery.

Introduction

The development of new methods of treatment of patients
with breast cancer (BC) causes no doubts to anyone. Statistical
data shows steady growth of BC sickness rate during recent
20 years without tendency of stabilization [1, 2]. Thus this
pathology is on the first place among female population, with
a proportion of 32%. The incidence of BC in Ukraine is 69.8
cases per 100,000 females (data from 2011), that is similar to
countries in the European Union.



tranzitia de la statutul inoperabil la starea, in care este posibil
de efectuat interventia chirurgicald radicala [4, 8]. O atentie
sporita este acordata dezvoltarii noilor metode de tratament a
cancerului mamar avansat loco-regional, la paciente cu factori
de prognostic nefavorabili [2, 7].

Material si metode
In studiu au fost inrolate 279 de paciente cu cancer mamar
avansat loco-regional, cu factori nefavorabili de prognostic,
aflat in stadiile T,N M. Pacientele au fost tratate in Centrul
Oncologic Regional din Donetk in perioada anilor 2000-2013.
Toate pacientele au fost informate detaliat despre scopul stu-
diului, despre programul de diagnostic si tratament si au sem-
nat consimtamantul informat. Grupurile de paciente au fost
omogene din punctul de vedere al varstei si al comorbiditatilor.
In cadrul examinarii pacientelor din ambele grupuri la vizita
primard, metastaze nu au fost depistate.
Cohorta a fost Impartita in doud grupuri. Primul, grupul de
baza, ainclus 221 de paciente, dintre care - 168 de paciente cu
subtip HER/2-neu pozitiv si 53 de paciente - cu subtipuri bi-
ologice basal-like, diagnosticate prin metode imunocitochimi-
ce. Programul de tratament complex pentru aceste paciente a
inclus: cateterizarea arterei mamare interne (prin artera epi-
gastrica superioard) - metoda brevetata in Ucraina (brevet nr.
2938 din 01.07.2000) si Federatia Rusa (brevet nr. 2169014
din 20.06.2001), prin care s-au realizat 2-3 cure de polichimi-
oterapie (PCT) intra-arteriala si intravenoasa, cu intervale de
21 de zile, urmata de evaluarea efectului; in continuare - radi-
oterapia (XRT) glandei mamare si zonelor de drenaj limfatic
regional, cu doze unice de 2-2,5 Gy, doze totale de 40 Gy, urma-
ta de evaluarea efectului. Mastectomia a fost efectuata pacien-
telor din grupul de baza doar daca tumoarea a raspuns com-
plet sau partial la tratament (in total, efectuate 136 de operatii
radicale). Cursul de tratament intra-arterial a fost administrat
in perfuzii de durata (4-6 ore), conform schemelor CMF, CAF
sau CAMF. Luand in consideratie probabilitatea dezvoltarii
complicatiilor locale la locul administrarii a unor preparate
chimioterapice (de ex., doxorubicina), jumatate din doza a fost
administrata sistemic (intravenos).
Chimioterapia intra-arteriala selectiva conform schemei
CMF, a constat din:
= ciclofosfan: prima zi - 200 mg; zilele a patra si a saptea
- cate 150 mg;

= methotrexat: zilele a doua si a cincea - intra-arterial, cite
10 mg; ziua a opta - intravenos, 40 mg;

= fluoruracil: ziua a treia - 250 mg; zilele a sasea si a noua
- 180 mg/zi.

Chimioterapia intra-arteriala selectiva, conform schemei
CAF, a constat din:

= ciclofosfan: prima zi - 200 mg; zilele a patra si a saptea

- cate 150 mg;

= doxorubicina: zilele a doua si a cincea - intra-arterial,

cate 5 mg; ziua a opta - intravenos, 40 mg;

= fluoruracil: ziua a treia - 250 mg; zilele a sasea si a noua

- 180 mg/zi.

Chimioterapia intra-arteriala selectiva, conform schemei

CAMEF, a constat din:

Tratamentul cancerului mamar avansat loco-regional

The methodology on intra-arterial introduction of chemo-
therapeutic agents, developed at Donetsk Regional Antitu-
moral Center, showed its undisputable contribution into de-
velopment of modern oncology, through decrease of primary
tumoral locus, transition from inoperable state into the state,
in which it is possible to perform radical surgery to patients
[4, 8]. Special attention is paid to development of new me-
thods of treatment of BC patients (regional forms of disease)
with unfavorable factors of prediction of tumor growth [2, 7].

Material and methods

The basis for this research was the data collected from 279
patients with regional forms of BC and unfavorable predicti-
ve factors, with stages T No,M,, who were treated at Donetsk
Regional Antitumoral Center and University clinic of Odessa
in 2000-2013. All patients were informed about the details of
the study, diagnostics and treatment program and signed the
written informed consent. The groups of women were homo-
genous regarding age and comorbidities. During primary exa-
minations of patients metastases were not found.

Two groups of patients were formed during this research.
The first test group consisted of 221 patients, among which
168 patients with HER/2-neu positive subtype and 53 pati-
ents with basal like biological subtypes, diagnosed through im-
munocytochemical tests. The program for complex treatment
of patients in this group included: catheterization of internal
mammary artery through upper epigastric artery (method pa-
tented in Ukraine, patent certificate no. 2938 from 01.07.2000,
and in Russian Federation patent certificate no. 2169014 from
20.06.2001), performed in two-three cycles for selective in-
tra-arterial and intravenous polychemotherapy (PCT) with
interval of 21 days; evaluation of effect; X-ray therapy (XRT)
of mammary gland and zones of regional lymphatic outflow in
static mode with single boost dose - 2-2.5 Gy, total boost dose
- 40 Gy; monitoring of results. Mastectomy was performed to
patients from test group only if complete or partial response
from tumor was received (a total number of 136 radical surge-
ries were performed). The courses of intra-arterial PCT were
administered in continuous long infusion (4-6 hours) accor-
ding to CMF, CAF or CAMF scheme. Taking into consideration
the probability of development of local complications at the
site of administration of some chemotherapeutic agents (mos-
tly often - doxorubicin), a half dose of the drug was introduced
systematically.

The infusion of chemotherapeutic agents of selective intra-
arterial administration according to CMF scheme was made
the following way:

= cyclophosphan: first day - 200 mg/day; fourth, seventh

day - 150 mg/day;

= methotrexate: second, fifth day - intra-arterial adminis-

tration - 10 mg/day; eighth day intravenously - 40 mg;

= fluorouracil: third day - 250 mg/day; sixth, ninth day -

180 mg/day.

Selective intra-arterial poly-chemotherapy according to
the CAF scheme was the following:

= cyclophosphan: first day - 200 mg/day; fourth, seventh

day - 150 mg/day;
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= ciclofosfan: prima zi - 200 mg; zilele a patra si a saptea
- cate 150 mg;

= methotrexat: zilele a doua si a cincea - intra-arterial, cate
10 mg;

= doxorubicina: ziua a noua - intravenos, 80 mg;

= fluoruracil: ziua a treia - 250 mg; zilele a sasea si a noua
- 180 mg/zi.

Dozele totale per cura au corespuns criteriilor BSA (1. engl.
Breast Screen Aotearoaq).

Numarul curelor de PCT a fost stabilit in baza evaluarii
eficacitatii tratamentului, statutului de performanta a paci-
entei, rata manifestirilor complicatiilor locale si sistemice. In
medie, pacientele au beneficiat de 2-3 cure pentru a atinge un
efect in mod neo-adjuvant. in absenta efectului, 1-2 cure de
antracicline au fost incluse in schema PCT [3, 4, 5].

Grupul de control a inclus 58 de paciente, dintre care 45
- diagnosticate cu subtip HER/2-neu si 13 - cu subtip basal-
like. La prima etapa a tratamentului, pacientele din acest grup
au urmat 4-6 cure de PCT (conform schemelor CMF, CAF sau
CAMF), cursuri preoperatorii de XRT, cu fractii mici asupra
glandei mamare si zonelor de drenaj limfatic, 1n mod static, cu
doza unica de 2-2,5 Gy, doza totala 40 Gy, urmate de mastec-
tomie. Ulterior, pacientele au fost examinate n consiliu pentru
deciderea tacticii speciale de tratament.

La pacientele din grupul de baza (PCT intra-arteriald), au
prevalat urmatoarele forme histologice (constatate din mate-
rial morfologic, prelevat in timpul interventiei):

= carcinom infiltrativ de grad 3 - 32/136 (23,5%);

= carcinom infiltrativ de grad 2 - 23/136 (16,9%);

= cancer invaziv hematogen - 18/136 (13,2%) din cazurile

observate.

Pacientelor cu tumori hormon-dependente, de varsta
premenopauzald, le-a fost efectuatd si salpingo-ovarectomie
bilaterald, iar postoperatoriu li s-a administrat agonisti de
liberine. O terapie hormonald conservativa, corespunzatoare
rezultatelor examindrii imunohistochimice, a fost prescrisa
pacientelor in varsta postmenopauzala.

in grupul de control (PCT sistemici), au prevalat urmatoa-
rele forme histologice:

= carcinom infiltrativ de grad 3 - 10 (27,0%);

= carcinom infiltrativ de grad 2 - 15 (40,5%);

= cancer invaziv prin flux sanguin - 5 (13,5%) din cazurile

observate.

Intre grupurile de paciente, nu au fost identificate diferen-
te statistic semnificative referitor la formele histologice ale
tumorilor (p=0,87).

Toate pacientele au beneficiat de radioterapie, care a fost
efectuata cu instalatiile ,Rokus” (JSC, Rawenstvo”, Sankt Peter-
burg, Russia) si ,Agat” (JSK,NIITFA”, Saransk, Russia) in doze
fractionate, clasice.

Ablatia chirurgicald sau medicamentoasa a fost efectuata
pacientelor cu functie menstruala pastrata si cu tumori recep-
tive la hormoni steroizi, dupa care, li s-a prescris tratament
cu antiestrogeni pentru o perioada de 2-3 ani, urmat de trata-
ment cu inhibitori de aromataza, pentru o perioada de 5 ani.
Antiestrogenii si inhibitorii de aromataza au fost prescrisi tu-
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= doxorubicin: second, fifth day - intra-arterial adminis-

tration - 5 mg/day; eighth day intravenously - 40 mg;

= fluorouracil: third day - 250 mg/day; sixth, ninth day -

180 mg/day.

Selective intra-arterial poly-chemotherapy according to
the CAMF scheme was the following:

= cyclophosphan: first day - 200 mg/day; fourth, seventh

day - 150 mg/day - intra-arterial administration;

= methotrexate: second, fifth, eighth day - intra-arterial

administration - 10 mg/day;

= doxorubicin: ninth day intravenously - 80 mg;

= fluorouracil: third day - 250 mg/day; sixth, ninth day -

intra-arterial administration - 180 mg/day.

The total course doses of chemotherapeutic agents match
BSA (Breast Screen Aotearoa) criteria.

The number of PCT cycles was defined, based on evaluati-
on of efficiency of treatment, performance status of patients,
presence and manifestation rate of local and systemic compli-
cations. In average, the patients received 2-3 cycles to reach
effect in neoadjuvant mode. Anthracyclines (1-2 cycles) were
included into PCT scheme in absence of effect [3, 4, 5].

The control group consisted of 58 patients, among them
45 patients with HER/2-neu positive subtype and 13 patients
with basal like subtype. At the first stage of treatment the pa-
tients in this group underwent to 4-6 cycles of systemic PCT
according to CMF, CAF or CAMF schemes, preoperative cour-
se of XRT in small fractions on mammary gland and zones of
regional lymphatic outflow in static mode, were performed
with single boost doses - 2-2.5 Gy, total boost doses - 40 Gy,
followed by mastectomy. Later the council of physicians exa-
mined the patients in order to solve the question about further
special treatment.

The tumors of the following morphological structure pre-
vailed after histological examination of surgical tissue in test
group of patients:

= infiltrative carcinoma of the 3" tumor grade - 32/136

(23.5%);
= infiltrative carcinoma of the 2" tumor grade - 23/136
(16.9%);

= flow invasive cancer - 18/136 (13.2%) of observations.

Bilateral salpingo-oophorectomy was performed in pati-
ents in pre-menopause with hormone-dependent tumors, la-
ter agonists of releasing-hormones were prescribed. Adequa-
te conservative hormonal therapy was prescribed to patients
in post-menopause according to immunohistochemical data.

The tumors in control group had the following morpholo-
gical forms:

= infiltrative carcinoma of the 3" tumor grade - 10 (27.0%);

= infiltrative carcinoma of the 2" tumor grade - 15

(40.5%);

= flow invasive cancer - 5 (13.5%) of observations.

No statistically significant differences in the frequency of
occurrence of different morphological variants between pati-
ents in control and test group were found (p=0.87).

All patients benefited of X-ray therapy, which was held at
units of radiological division in Donetsk Regional Antitumoral
Center. The X-ray treatment of primary site and regional areas



turor pacientelor in perioada post-menopauza, la care statutul
hormonal al tumorii era pozitiv sau nu era cunoscut. Terapia
hormonala nu a fost indicata in cazul in care tumoarea nu avea
receptori pentru steroizi.

Evaluarea rezultatelor tratamentului aplicat a fost moni-
torizat la fiecare 6 luni dupa finalizarea polichimioterapiei
neo-adjuvante. Pentru evaluarea obiectiva a efectului polichi-
mioterapiei, au fost utilizate criterii stabilite de Comitetul de
Experti al OMS. Dimensiunile liniare ale tumorii si metastaze-
lor au fost masurate cu ajutorul elipsografului, cu o precizie
de 0,1 mm. Au fost utilizate derivate a 2 dimensiuni maximale
perpendiculare. In toate observatiile, tumorile au fost aprecia-
te ca fiind masurabile. Au fost apreciate cele mai mari dimen-
siuni tumorale, suma dimensiunilor pana la tratament a fost
luata drept referinta.

Investigatiile instrumentale au fost efectuate in acelasi
centru medical (Centrul Oncologic Regional din Donetk),
respectand principiile de succesiune (acelasi utilaj, aceeasi
specialisti implicati).

Pentru evaluarea eficientei terapiei tumorilor solide, a fost
utilizat scorul RECIST (Criteriile de Evaluare a Raspunsului la
Tumorile Solide; 1. engl. Response Evaluation Criteria in Solid
Tumors). Criteriile de eficienta a tratamentului, conform sco-
rului RECIST, sunt:

= raspuns complet - disparitia a tuturor focarelor in cel

putin 4 saptamani;

= efect partial - micsorarea focarelor cu 30% sau mai mult;

= progresie - cresterea dimensiunilor cu 20%, comparativ

cu ultima masurare sau aparitia noilor focare;

= stabilizare - fara dinamica suficientd pentru a putea eva-

lua un efect de regresie sau de progresie.

Evolutia clinica a bolii si rezultatele la distanta ale trata-
mentului au fost evaluate dupa urmatorii parametri:

= durata de viata fara recurente si faira metastaze noi;

= frecventa metastazelor limfogene si hematogene;

= rata corectatd a supravietuirii la 5 ani.

Indicatorii sus-numiti au fost calculati cumulativ, pentru
intreg lotul de paciente si pentru fiecare grup in parte, in func-
tie de protocolul de tratament efectuat.

Toate pacientele, la care s-a constatat progresarea maladi-
ei, au beneficiat, ulterior, de tratament paliativ.

Rezultate

Din totalul celor 136 de paciente operate, la cele investi-
gate, frecventa gradului de patomorfism al tumorilor a fost
urmatoarea: in lotul de baza (PCT intra-arteriald + intrave-
noasd): gradul 1 - 4 (5,9%); gradul 2 - 9 (13,2%), gradul 3
- 24 (35,2%) si gradul 4 - 28 (41,2%) de paciente. In lotul de
control (doar PCT intravenoasa), au fost operate 37 de paci-
ente. Respectiv, gradul 1 de patomorfism s-a Inregistrat la 1
(16,7%); gradul 2 - 1 (16,7%), gradul 3 - 3 (49,9%) si gradul
4 -1 (16,7%) de paciente (Figura 1).

Rezultatele precoce
Rezultatele la termen scurt al tratamentelor, cuantificate
prin prisma criteriilor RECIST, sunt prezentate In Tabelul 1.

Tratamentul cancerului mamar avansat loco-regional

was made with gamma-beam teletherapy units “Rokus” (JSC
“Rawenstvo’, St. Petersburg, Russia) and “Agat” (JSK “NIITFA”
Saransk, Russia) in modes of classical fractioned doses.

Surgical or chemical ablation was made to patients with
preserved menstrual function and available steroid receptors
in tumors, later, antiestrogenic agents were prescribed during
2-3 years with further intake of aromatase inhibitors up to 5
years. Antiestrogens or aromatase inhibitors were prescribed
to all patients in post-menopause, in which hormonal status of
tumor has not been studied, or the hormonal status of tumor
was positive. The hormonal therapy was not held if the recep-
tors of steroid hormones were absent.

The effect evaluation of the performed treatment was car-
ried out during each 6 months after the completing the neoad-
juvant polychemotherapy. Well-known criteria established by
WHO Committee of Experts were traditionally used to assess
the objective effect of chemotherapy. The linear sizes of the
tumor and metastases were measured with an ellipsograph,
with an accuracy of 0.1mm. We used the evaluation of tumor
sizes and metastases as a derivative from two largest perpen-
dicular sizes. In all observations, the tumors were measurable.
The largest size for tumors was defined, the sum of sizes befo-
re treatment was considered reference size.

Instrumental examinations were held in one medical esta-
blishment (DRAC), following succession principles (using the
same equipment and involving the same specialists).

The methodology of evaluation of therapy efficiency in so-
lid tumors according the RECIST scale (Response Evaluation
Criteria in Solid Tumors) was applied during work. Efficiency
criteria by RECIST scale:

= complete response - disappearance of all damage cen-

ters in not less than 4 weeks;

= partial effect - decrease of damage centers by 30% and

more;

= progression - increase in the last sum of damage centers

by 20%, registered during observation, or appearance of
new damage centers;

= stabilization - no decrease, sufficient to evaluate the

partial effect, or increase, which can be evaluated as pro-
gression.

The clinical progression of the disease and long-term re-
sults from treatment were evaluated by the following parame-
ters:

= life duration without recurrences and new metastases;

= frequency of lymphogenic and hematogenic metastasing;

= corrected five-year survival rate.

The above mentioned indices were cumulatively calculated
both within all studied contingent of patients and individually,
in control and test groups, depending on performed type of
specialized treatment.

All patients that were diagnosed with progression of the
disease benefited from palliative treatment.

Results

Out of 136 patients that underwent surgery, the frequen-
cy of different levels of pathomorphism was the following: in
the study group (PCT intra-arterial and intravenous): 1% de-
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Concluziile referitoare la ras- 60-
punsul la tratament au fost
efectuate prin masurarea 504

dimensiunii tumorii prima-
re in axul frontal si lateral, in
baza mamografiei.

Rezultatele tardive

Dupa tratamentul efec-
tuat, urmatoarele forme de
evolutie ale bolii au fost ob-
servate la pacientele din gru-
pul de baza: progresia bolii la
35 de paciente (15,8%), din-
tre carela 10 (4,5%) paciente
s-au depistat leziuni metas-
tatice ale oaselor. Metastaze
pulmonare au fost depistate

paciente (patients), %

- N w H
o o o o o
1 1 1 1 1

0 1

gradul de patomorfism (degree of pathomorphism)

ale ficatului au fost depista- "%

te la 4 (1,8%) paciente dupa
13 luni. Pleurita metastatica

paciente dupa 12 luni, le- poly-chemotherapy.

Tabelul 1
Raspunsul la tratament (rezultate la termen scurt), cuantificat
prin prisma criteriilor RECIST

Grupul de baza Grupul de control
(n=136) (n=37)
Complet 11 (8,1%) 2 (5,4%)
Partial 107 (78,7%) 18 (48,7%)
Stabilizare 17 (12,5%) 15 (40,5)
Progresie 1(0,7%) 2 (5,4%)

Notd: p=0,02 intre grupuri.

ziuni metastatice ale creierului au fost depistate la 2 (0,9%)
paciente, in medie, peste 8 luni. Metastaze intradermale au fost
depistate la 2 (0,9%) paciente peste 7 luni, in medie. Continu-
area cresterii tumorale a fost depistata la 1 pacienta (0,5%)
peste 20 de luni. Leziuni metastatice ale ganglionilor limfatici
supraclaviculari au fost depistate la 1 pacienta (0,5%2) dupa
3 luni. Metastaze in zona axilara au fost depistate la 3 paciente
(1,4%) dupa 15 luni de la finalizarea tratamentului. Metasta-
ze Tn muschiul pectoral mare au fost depistate la 1 pacienta
(0,5%), peste 12 luni de la finalizarea chimioterapiei si trata-
mentului chirurgical.

In grupul de control, au fost obtinute urmitoarele rezul-
tate In urma observatiilor dinamice: la 13 (22,4%) paciente
s-a constatat progresarea bolii; la 2 (3,5%) - s-au depistat
metastaze pleuritice peste 15 luni, in medie. Metastaze osoa-

@ “pPCT (art. + iv) group
@B SpCT (iv only) group

Fig. 1 Repartizarea pacientelor pe loturi in functie de gradul

de patomorfism al tumorii.
la 7 (3,2%) paciente peste Nota: *— paciente care au beneficiat de polichimioterapie intra-arteriald, combinata cu
14 luni. Leziuni metastatice Polichimioterapie intravenoasd; - paciente care au beneficiat de polichimioterapie intra-

Fig. 1 Patients repartition in groups according to tumor
pathomorphism degree.
) 8 P ) . . ) .
a fost depistats la 4 (1,8%) N(.)te.. patients that benefited from intra .arterlal poly: ch.emotheral.)y, combined
with intravenous poly-cemotherapy; S~ patients that benefited from intravenous
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gree - 4 (5.9%); 2" degree
-9 (13.2%); 3" degree - 24
(35.2%) and 4" degree - 28
(41.2%) patients. In the con-
trol group (only intravenous
PCT), 37 patients underwent
surgery. Respectively, the fol-
lowing degrees of pathomor-
phism were registered: 1**de-
gree - 1 (16.7%); 2™ degree
-1 (16.7%); 3™ degree - 3
(49.9%); and 4™ degree - 1
(16.7%) patients (Figure 1).
3 4 Short term results

Short term results, quan-
tified through RECIST crite-
ria, are presented in Tablel.
Conclusions regarding the
response to the treatment
have been made by measur-
ing the tumor in its frontal
and lateral axis, based on
mammography.

Tabelul 1
Treatment response (short term results), quantified through
RECIST criteria

Study group Control group

(n=136) (n=37)
Complete 11 (8.1%) 2 (5.4%)
Partial 107 (78.7%) 18 (48.7%)
Stabilization 17 (12.5%) 15 (40.5)
Progression 1 (0.7%) 2 (5.4%)

Note: p=0.02 between groups.

Long term results

The following forms of evolution of the disease after the
performed treatment were found during observation of the pa-
tients from test group: progress of the disease — in 35 (15.8%)
observations, among them metastatic lesions of bones were
found in 10 (4.5%) patients. Metastases in the lungs were
found in 7 patients (3.2%) in 14 months. Metastatic lesions of
the liver were diagnosed in 4 patients (1.8%) after 13 months.
Metastatic pleuritis - in 4 patients (1.8%) after 12 months;
lesion of the brain - in 2 patients (0.9%) in average after 7
months. Intradermal metastases were found in 2 patients
(0.9%), the average time interval was 7 months. Continued
tumor growth was found in 1 patient (0.5%) after 20 months.
Metastatic lesion of supraclavicular lymph nodes was found
in 1 patient (0.9%) after 3 months. Metastases in the axillar
area were found in 3 patients (1.4%) after 15 months after



se au fost depistate la 4 (6,9%) paciente dupa 20 de luni de
supraveghere; metastaze in ficat au fost depistate la 1 (1,7%)
pacientd, in medie, peste 2 ani; metastaze intradermale au
fost depistate la 3 paciente (5,2%), in medie peste 14 luni.
Continuarea cresterii tumorale a fost depistata la 2 (3,5%)
paciente, in medie, peste 12 luni; metastaze in creier - de-
pistate la 1 (1,7%) pacientd, dupa 16 luni de la finalizarea
tratamentului.

Dupa evaluarea tuturor cazurilor de progresare a bolii la
nivelul tumorii primare (inciziei) s-au obtinut urmatoarele re-
zultate: durata medie de metastazare in grupul de control a
constituit 12 luni, iar In grupul de baza - 20 de luni.

Durata medie de supravietuire a pacientelor in grupul de
baza a fost de 3,4+0,2 ani vs.
1,8+0,4 ani, in lotul de refe-

Tratamentul cancerului mamar avansat loco-regional

completing the treatment. Metastasis in the greater pectoral
muscle - in 1 patient (0.5%) in 12 months after completing
the treatment.

The following results were received from patients in control
group during dynamic observation: 13 patients (22.4%) had
progress of the diseases. Two patients (3.5%) had metastatic
pleuritis, hereby the average time interval was 15 months. Me-
tastases in the bones were found in 4 patients (6.9%) after 20
months. Metastases in the liver were found in 1 patient (1.7%)
in average after 2 years, intradermal metastases - in 3 patients
(5.2%) with average time interval of 14 months. Continued tu-
mor growth was found in 2 patients (3.5%) in average after
12 months, metastases to the brain - in 1 patient (1.7%) after

16 months since completing
the treatment.

After the evaluation of all
cases of disease progression
at the site of primary tumor
(incision site), the follow-
ing data was obtained: the
average metastasing period
in control group was 12

p<0.001 months; while the average
period in the test group was
20 months.
The average survival rate
. . . for patients in test group

17.9%

rint3, iar rata de supravietui- 100+
re la 5 ani a fost semnificativ 90
mai mare la pacientele din .g o 804
grupul de baza (Figura 2). % . 70-
3% 60-

Discutii E} (\: 50

Cancerul de san se afla o § 40+
pe primul loc in morbidi- '; 3 304
tatea oncologicd feminina. w204 #pcT (art. + iv) group
Incidenta cancerului mamar 109 soct v onl
in Ucraina este de 69,8 de 0- (iv. only) group
cazuri la 100.000 de femei T T
pe an (date din 2011), ceea 1 2

ce este, practic, de doua ori
mai mica decat cea raporta-
td de Marea Britanie (125 de

supravietuire este de aproa-
pe 100% in cazul depistarii

stadiul III-1V rata supravie-
tuirii scade dramatic. Per-
fectionarea metodelor vechi
de tratament si inventarea altor noi este intotdeauna o actua-
litate stringenta.

in aceastd ordine de idei, studiul nostru a demonstrat ci
pacientele care sunt responsive la tratament conform crite-
riillor RECIST, supravietuiesc mai mult dupa efectuarea po-
lichimioterapiei selective intra-arteriale. Metoda propusa de
noi, de polichimioterapie selectiva intra-arteriala (a. mamara
internd), asociata la polichimioterapia intravenoasa, ofera o
sansd de supravietuire la 5 ani semnificativ mai inalta pen-
tru pacientele cu cancer mamar regional avansat, cu factori
de risc negativi pentru cresterea tumorala. Astfel, rezultatele
obtinute la acest contingent de paciente (ratd de supravietu-
ire la 3 ani - de 59,9% si la 5 ani - de 43,1%), tratate intra-
arterial, depaseste datele statistice ale autorilor nationali si
internationali.

3 4

ani de monitorizare(years of observation)

Fig. 2 Rata de supravietuire in functie de tratamentul aplicat.
Nota: *~ paciente care au beneficiat de polichimioterapie intra-arteriald, combinata
cazuri la 100.000 de femei polichimioterapie intravenoasa; - paciente care au beneficiat de polichimioterapie
pe an). Cu toate cd rata de intravenoass. Statistica: Log rank test cu corectia Yates.

Fig. 2 Survival rate depending on the applied treatment.
cancerului in stadiul I, citre Note: #~ patients that benefited of intra-arterial poly-chemotherapy, combined with
intravenous poly-chemotherapy; 8- patients that benefited of intravanous poly-che-
motherapy. Statistics: Log-rank test with Yates correction.

5 was 3.4+0.2 years and for
patients in control group -
1.8+£0.4 years; 5 years sur-
vival rate was significantly
higher in patients from the
test group (Figure 2).

Discussion

Breast cancer is situ-
ated on the first place of
female oncological morbid-
ity. The incidence of breast
cancer in Ukraine is 69.8
cases per 100.000 of female population per year (data from
2011), which is almost twice as data from Great Britain (125
cases per 100.000 females per year). Although survival rate
is almost 100% in its detection in stages I, stages III-IV has
a dramatic decrease in survival rates. Updating old treatment
options and inventing new ones is always a stringent matter.

It was determined that the patients, who have complete
or partial effect of treatment according the RECIST scale, live
longer after performance of selective intra-arterial polyche-
motherapy. The method proposed by us, consists of intra-ar-
terial poly-chemotherapy (internal mammary artery), associ-
ated with intravenous poly-chemotherapy, and offers a 5 year
survival rate significantly higher for patients with advanced
regional breast cancer with negative risk factors for tumor
growth. Thus, data obtained from this type of patients (3 years
survival rate - 59.9%, 5 years survival rate - 43.1%), treated
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Concluzii

Polichimioterapia regionald, administrata combinat, intra-
arterial si intravenos, in cadrul tratamentului complex (XRT,
PCT, hormonoterapie, la indicatii - mastectomie) al cancerului
mamar avansat loco-regional, cu factori de pronostic negativ
referitor la cresterea tumorala, a avut o rata de supravietuire
semnificativ mai inalta la 3 si la 5 ani, comparativ cu progra-
mele traditionale de tratament (polichimioterapie sistemica si
mastectomie).

Tinand cont de rezultatele obtinute, autorii recomanda in
cazul pacientelor cu cancer mamar regional avansat, cu factori
de pronostic negativ referitor la cresterea tumorala, si admi-
nistrarea intra-arteriala (prin a. mamara internd) a prepara-
telor chimioterapeutice, pe langa administrarea lor intrave-
noasa.
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by intra-arterial administration, exceed statistical data of na-
tional and international authors.

Conclusions

The results after complex treatment of regional breast can-
cer, with unfavorable factors of prognosis of tumor growth,
using the method of combined introduction of selective in-
tra-arterial and intravenous poly-chemotherapy in internal
mammary artery, in addition with radiological and hormonal
therapy, exceed the results of 3 and 5 years survival rates from
standard programs of treatment (mastectomy and systemic
chemotherapy).

Taking in considerations the obtained results, the authors
recommend intra-arterial administration (through internal
mammary artery) of poly-chemotherapy besides intravenous
administration in patients with advanced regional breast can-
cer with negative prognostic factors for tumor growth.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Fenotipul lactaz-nonpersistent, dat de polimorfismul nu-
cleotidelor unice al genelor lactazei (LCT), proteinei trans-
membranare de tip [, asociata cu B-glucuronidaza (klotho) si a
receptorului pentru vitamina D (VDR) poate explica simptoma-
tologia, asociata cu consumul de lapte si produse lactate. Feno-
tipele genelor mentionate, rolul aportului de calciu si al vitami-
nei D in mentinerea calcemiei si asigurarii sanatatii osoase nu
este cunoscuta pentru populatia din Republica Moldova.

Ipoteza de cercetare

Polimorfismul genetic, care sta la baza intolerantei la lacto-
za a copiilor si adolescentilor din Republica Moldova, este sau
nu similar cu cel din Franta. Interrelatia dintre fenotip, aportul
de calciu si nivelul de vitamina D, sunt determinantii de baza ai
simptomatologiei intolerantei la lactoza.

Noutatea adusa literaturii stiintifice din domeniu

Este primul studiu din Republica Moldova, care determina
polimorfismul genetic, legat de intoleranta la lactoza si deter-
minantii de baza ai simptomatologiei respective la populatia
autohtona.

Rezumat

Introducere. Copilaria si adolescenta sunt perioade im-
portante pentru sdnatatea oaselor. Interesul pentru consu-
mul produselor lactate si aportul de vitamind D (25-OH D,)
se datoreaza actiunii lor reparatorii si protective asupra ma-
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What is not known yet, about the topic

Lactase-nonpersistent phenotype, caused by the unique
nucleotides of the lactase gene (LCT), transmembranar pro-
tein of type I, associated with B-glucuronidase (klotho) and
the vitamin D receptor (VDR) can explain the symptoms linked
with the consumption of milk and dairy products. The pheno-
types of the mentioned genes, the role of calcium and vitamin
D in maintaining of the calcemia and providing healthy bones is
not known yet for the population from the Republic of Moldova.

Research hypothesis

The genetic polymorphism that causes lactose intolerance
in children and teenagers from the Republic of Moldova is or is
not similar with the polymorphism from France. Interrelation
between phenotype, calcium intake and levels of vitamin D,
determine the symptoms of lactose intolerance.

Article’s added novelty on this scientific topic

It is the first study in the Republic of Moldova that determi-
nes the genetic polymorphism, correlated to the lactose into-
lerance and the main determinants of the symptoms in local
population.

Abstract

Introduction. Childhood and adolescence are critical pe-
riods in bone health. The interest for dairy products and vi-
tamin D (25-OH D,) status is due to their restorative and pro-
tective action on the bone mass and density. The existence of
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sei si densitatii osoase. Existenta variatiilor genetice asociate
hipolactaziei ([-13910 bp] a genei de lactaza, LCT), ar putea
influenta consumul de lapte, precum si mineralizarea osoasa.

Material si metode. Un lot de 297 de adolescenti si copii
(34 de fete si 37 de baieti din Chisindu, 97 de fete si 129 de
baieti din Orhei), a fost studiat referitor la intoleranta la lac-
toza. ADN-ul lor a fost extras din sange si analizat la polimor-
fisme in genele lactazice (LCT), klotho (proteind membranara
tip I, asociata cu B-glucuronidaza) si VDR (receptorul pentru
vitamina D). A fost dozatd vitamina D (25-OH D,) din ser. Ana-
liza statistica: x?, testul Mann-Whitney U si analiza de variatie
(ANOVA).

Rezultate. Polimorfismul genetic (in special, varianta CC a
genei lactazei), care sta la baza intolerantei la lactoza a copiilor
si adolescentilor din Republica Moldova este similar cu cel din
Franta. Exista o interrelatie stransa dintre fenotip, aportul de
calciu si nivelul de vitamind D, in sange, care sunt si determi-
nantii de baza ai simptomatologiei si consecintelor intolerantei
la lactoza.

Concluzii. (1) La copii, flatulenta, voma si episoadele de
diaree in urma consumului de lapte sunt cele mai frecvente
simptome care ar putea reflecta intoleranta la lactoza. (2)
Frecventa polimorfismului nucleotidelor unice, asociate cu
gena lactazei, gena klotho si cea a receptorului pentru vitami-
na D este similar la copiii si adolescentii din Republica Moldo-
va si cei din Franta. (3) Fenotipul lactaz-nonpersistent, pe fun-
dalul unui aport insuficient de calciu cu alimentele (in special,
lapte si produse lactate), este dependent, in mare masur3, de
vitamina D pentru mentinerea in limite fiziologice a calcemiei.

Cuvinte cheie: produse lactate, calciu, polimorfismul ge-
nei lactazei, gena LCT, polimorfismul genei klotho, vitamina D,
insuficienta lactazica.

Introducere

Osteoporoza / osteomalacia este principala boala meta-
bolica osoasa cronica, numita ,epidemie silentioasd”, care se
caracterizeaza prin rezistenta osoasa redusa, secundara ma-
sei osoase scazute si calitatii compromise a osului, care creste
semnificativ riscul de fracturi patologice. Organizatia Mondi-
ala a Sanatatii (OMS) a declarat osteoporoza ca fiind a treia
problema de sandtate publicd, dupa bolile cardiovasculare si
cancer [1]. Laptele si produsele lactate, datorita continutului
ridicat de calciu si contributiei lui la cresterea si minerali-
zarea scheletului la copii, constituie principala lui sursa in
alimentatie. Insa, situatia se complica in cazul persoanelor in-
tolerante la lactoza.

Gena LCT este exprimata fiziologic in intestinul sugarilor da-
torita consumului de lactoza prin alimentare. Dupa intarcare,
LCT devine silentioasa; din punct de vedere fiziologic, expresia
ei nu e necesara la varsta adulta [2, 3]. Persistenta lactazica era
absenta la om in perioada neolitica (acum 20.000 de ani) [4].
Cu toate acestea, odata cu aparitia agriculturii si modului de
viata pastoral, respectiv - odata cu perenizarea consumului de
produse lactate, inceput in epoca de bronz, s-a produs, treptat,
selectia pozitiva a variantelor rare de ADN, legate de persistenta
lactazica pe parcursul maturitatii persoanei [5]. La populatia
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genetic variations associated with hypolactasia ([-13 910 bp]
of the lactase gene, LCT) could influence the consumption of
milk and, in turn, bone mineralization.

Material and methods. A cohort of 297 young adolescents
and children (34 girls and 37 boys from Chisinau, 97 girls and
129 boys from Orhei) was studied. DNA was extracted from
blood and analyzed for polymorphisms in the lactase (LCT),
klotho (a transmembranar protein associated with 3-glucuro-
nidase) and VDR genes. Vitamin D, (25-OH D,) was assayed
from serum. Statistical analysis: x%, Mann-Whitney U test and
variation analysis (ANOVA).

Results. The genetic polymorphism (especially type CC of
the lactase gene), which underlies at the base of lactose intole-
rance in children and teenagers from the Republic of Moldova
is similar to the polymorphism attested in France. There is a
strong interrelation between phenotype, calcium intake and
the level of vitamin D,in the blood, factors that determine the
symptoms and consequences of lactose intolerance.

Conclusions. (1) In children, flatulence, vomits and episo-
des of diarrhea after milk consumption are the most frequent
symptoms that could suggest lactose intolerance. (2) The
frequency of unique nucleotides polymorphism, associated
with lactase gene, klotho gene and VDR gene is similar for chil-
dren and teenagers both in the Republic of Moldova and Fran-
ce. (3) Lactase-nonpersistant phenotype, with the background
of insufficient intake of calcium (especially with milk and da-
iry products), mainly depends on vitamin D for maintaining
physiological levels of calcium in the blood.

Key words: dairy products, calcium, lactase gene polymor-
phism, LCT gene, klotho gene polymorphism, vitamin D, lacta-
se insufficiency.

Introduction

Osteoporosis / osteomalacia is the main chronic metabo-
lic bone disease, called “silent epidemic” and characterized
by low bone strength, caused by a decreased bone mass and
compromised bone quality, which increases the risk of patho-
logical bone fracture. The World Health Organization (WHO)
declared osteoporosis the third public health problem after
cardiovascular diseases and cancer [1]. In general, it is ac-
cepted that milk and dairy products, due to high calcium con-
tent and contribution to skeletal growth and mineralization
in children, constitute the main source of calcium in the diet.
The situation gets complicated when subjects are lactose in-
tolerant.

The LCT gene is physiologically expressed in the gut of in-
fants due to lactose consumption through feeding. After wea-
ning, LCT becomes silent, its expression not being physiologi-
cally necessary at adult age [2, 3]. The lactase persistence was
absent in Human in the Neolithic period some 20,000 years
ago [4]. However, with the appearance of farming and a pas-
toralist way of life, along with consumption of dairy products,
positive selection of rare DNA variants linked to lactase per-
sistence through adulthood has been rising during the Bronze
Age [5]. In European population, lactase persistence is now the
most prevalent phenotype. The lactase persistent phenotype



europeana, persistenta lactazica este, in prezent, fenotipul cel
mai raspandit. Fenotipul lactaz-persistent se caracterizeaza
printr-o expresie puternicd de mRNA de LCT, o activitate cres-
cutd a lactazei si o abilitate sporitd de a digera lactoza. Pe de alta
parte, fenotipul lactaz-nonpersistent, implica o expresie redusa
de mRNA si o activitate scazutd a lactazei [6].

In prezent, la populatiile europene, sunt descrise doui po-
limorfisme unice de nucleotide (1. engl. single nucleotid poly-
morphism, SNP) in gena LCT. Aceste polimorfisme au fost aso-
ciate cu expresia genei LCT: C-13910 (C fiind situatla [-13910]
baze in amonte de gena LCT) si G-22018 (G fiind situat la
pozitia [-22018] baze in amonte de gena LCT), si care sunt le-
gate de fenotipul lactaz-nonpersistent la maturitate; in schimb,
SNP-urile T-13910 si A-22018 sunt legate de persistenta lac-
tazica [3, 7]. Studiile au aratat ca gena lactazica are o expre-
sie mai mare, atunci cand 7-13910 si A-22018 sunt prezente,
si o expresie mai mica, atunci cand prezente sunt C-13910 si
G-22018.Variantele din [-13910] au fost asociate cu persistenta
(T/T siC/T) sau cu absenta (C/C) activitatii lactazice, evaluate
prin testul TTLE (testul cu etanol de toleranta la lactoza) [8].
Aceastad asociere a fost confirmata la cativa pacienti cu varsta
peste 20 de ani, prin masurarea activitatii dizaharidazei (lac-
taza / invertaza) in bioptatele jejunale. Asocierile persistentei
lactazice 1n [-13910] (T/T si C/T) si [-22018] (A/A si A/G) a
genei de lactaz3, face parte, in principal, din haplotipul obser-
vat la majoritatea populatiei europene [9, 10], desi este destul
de variabila de la nord la sud (intalnita la 90% din populatia
britanica si la doar 18% - la populatia toscana).

Material si metode

in Republica Moldova, cohorta de studiu (297 de copii si
adolescenti) a fost recrutata din septembrie 2005 pana in au-
gust 2007 1n cadrul Spitalul Clinic Municipal de Copii nr. 1,
or. Chisinau (71 de copii si adolescenti, dintre care 34 de fete
si 37 de baieti) si Scoala-internat din Orhei (226 de copii si
adolescenti, dintre care 97 de fete si 129 de baieti). Varsta
copiilor inclusi in studiu a fost cuprinsa intre 2,5 si 15 ani.

Pentru a le studia frecventa simptomelor clinice ale
intolerantei la lactoza, pentru copiii si adolescentii implicati in
studiu 1n Chisinau si Orhei, a fost elaborat un chestionar speci-
al de evaluare a patru simptome (dureri abdominale / crampe,
vomg, flatulentd, episoade de diaree); de asemenea, le-a fost
colectata anamneza personala si familiala.

Cercetarile genetice si cele referitoare la cresterea si mi-
neralizarea osoasd, au fost efectuate la 248 de copii (proveniti
din cohorta initiald, de 297 de persoane) si adolescenti din
Republica Moldova, si la 128 de adolescenti francezi, care au
fost supravegheati timp de 4 ani. La acestea, a fost efectuata
analiza polimorfismului nucleotid unic (SNP) in genele, care
codifica hidrolaza lactaza-florizina (LCT, rs4988235 -13910C
— T), gena klotho (KL, rs648202 A749A) si receptorul vita-
minei D (VDR, rs4516035 - 1012A — G), folosind tehnica de
genotipare rapida si sondele fluorescente duale (Tib Molbiol,
Berlin, Germania), dupa amplificarea clasica a reactiei de po-
limerizare in lant (PCR), utilizand analizorul Light Cycler LC
480 (Roche Diagnostics, Franta).

Statutul 25-OH D, a fost determinat, utilizadnd trusa Ni-
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has a high mRNA expression of LCT, an increased activity of
lactase and an enhanced ability to digest lactose. On the other
hand, the lactase non-persistent phenotype involves a reduced
mRNA expression and a low activity of lactase [6].

In the LCT gene, two single nucleotide polymorphisms
(SNPs) in strong linkage disequilibrium are the most descri-
bed in European populations so far, and have been associated
with LCT expression. C-13910 (Clocated at [-13910] upstream
of the LCT gene) and G-22018 (G at position [-22018]) are
connected to the non-persistence of the lactase expression
phenotype at adulthood, while T-13910 and A-22018 are re-
lated to lactase persistence [3, 7]. Studies have shown that
the lactase gene has a higher expression when 7-13910 and
A-22018 are present and a lower expression when €-13910
and G-22018 are present. Variants at [-13910] were associa-
ted with a persistence (T/T and C/T) or absence (C/C) of the
lactase activity evaluated by the TTLE test (lactose toleran-
ce test with ethanol) [8]. This association was confirmed in
several patients older than 20 years by measuring the disac-
charidase activity (lactase / invertase) in jejunal bioptates.
The association of a lactase persistence in [-13910] (T/T and
C/T),and [-22018] (A/A and A/G) of the lactase gene are part,
mainly, of the haplotype observed in the majority of the Eu-
ropean population [9, 10] although it is quite variable from
north to south and vary between 90% in British and 18% in
Toscan population.

Material and methods

The cohort was recruited from September 2005 to August
2007 within the Public Medical-Sanitary Institution, Munici-
pal Clinical Children Hospital no. 1, Chisinau (71 children and
adolescents: 34 girls and 37 boys) and the Boarding School in
Orhei (226 children and adolescents: 97 girls and 129 boys),
aged between 2.5 and 15 years.

To assess the situation in both institutions, it was develo-
ped a special questionnaire, which included four main symp-
toms (abdominal pain / cramps, vomit, flatulence, diarrhea
episodes). Personal and family history was also taken.

Genetic studies and studies referring to bone growth and
bone mineralization were made in 248 children (from the ini-
tial cohort of 297 children) and teenagers from the Republic of
Moldova and 128 children from France, that were supervised
for 4 years. Single nucleotide polymorphism (SNP) analysis in
genes coding lactase-phlorizine hydrolase (LCT, rs4988235
-13910C—T), klotho gene (KL, rs648202 A749A) and Vitamin
D receptor gene (VDR, rs4516035 - 1012A—G) were conduc-
ted using the rapid genotyping technique using dual fluores-
cent probes (Tib Molbiol, Berlin, Germany) after classical Poly-
merase chain reaction (PCR) amplification using Light Cycler
LC 480 (Roche Diagnostics, France).

The 25-OH D, status was determined using the Nicols Kit.
The quality of 25-OH D, analysis was constantly guaranteed
by the committee of Vitamin D external quality assessment
(DEQAS).
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cols. Calitatea analizei 25-OH D, a fost garantata de catre Co-
mitetul Extern de Evaluare a Calitatii vitaminei D (DEQAS).

Analiza statisticd

Diferenta prevalentei dintre grupuri a fost testat3, folo-
sind testul x2 Pentru a estima prevalenta nivelurilor ridi-
cate sau scazute de calciu seric, a fost luat, drept referinta,
intervalul percentilelor 10-90 (respectiv, 1,8 mmol/L si 2,66
mmol/L) ale valorilor normale. Diferentele statistice au fost
testate, folosind testul neparametric Mann-Whitney U si ana-
liza de variatie (ANOVA). Calculele au fost efectuate cu ajuto-
rul softului Statview 5.0.

Rezultate

S-a constatat ca cele mai frecvente simptome de intoleran-
ta la lactoza au fost inregistrate la copiii si adolescentii din
Scoala-internat din Orhei, si anume: episoadele de diaree au
fost semnificativ mai frecvente la subiectii din Orhei (21,7%)
decat la cei din Chisindu (4,2%), inclusiv, 2-3 episoade diare-
ice pe an la 8,0% dintre elevii din Orhei si de doar 1,4% - la
cei din Chisindu. S-a constatat, de asemenea, cad voma, care era
asociata in mod direct cu consumul de lapte integral de vaca la
copiii din Scoala-internat din Orhei, s-a inregistrat in 4,9% din
cazuri, vs. 1,4% - la cei din Chisinau.

Flatulenta, fiind cel mai frecvent simptom la copii, a fost
inregistratd in 40,8% la cei din Chisinadu sila 53,5% - la cei din
Orhei (la copii de varsta scolara din Orhei - in 34,1% din ca-
zuri). O asociere directa dintre consumul de lapte si flatulenta
a putut fi demonstratd in 29,6% din cazuri (esantionul din
Chisinau). Flatulenta, aparuta dupa consumul de produse lac-
tate (altele decat laptele), a fost practic similara la copiii din
Chisinau si Orhei: 11,3% si, respectiv, 9,7%.

in colaborare cu echipa de cercetatori francezi, au fost efec-
tuate investigatii genetice, care au vizat studierea frecventei
polimorfismului genei LCT si a densitatii minerale osoase re-
spective; rezultatele obtinute sunt prezentate in Tabelul 1.

Tabelul 1
Cresterea si mineralizarea osoasa in functie de polimorfismul
genetic si aportul de calciu la adolescentii francezi

Varianta genotipului c/C C/T T/T
Frecventa in populatia 34 (27%) 55 (43%) 39 (30%)
testata, n (%)

Varsta, ani 14,7+3,3 14,1+£2,9 14,0+2,4
Aportul mediu de calciu, 866+230 867+£196 876+281
mg/zi

DMO™* lombard, g/cm? 0,902+0,182  0,883+0,179 0,873+0,182

DMO’ lombard, scorul Z 0,049+1,087 +0,035%£1,100  -0,228%1,069

Talia, SDS* 0,470£1,048 0,642+1,058 0,708+1,129

Nota: Analiza SNP-urilor a fost efectuatd la nivelul [-13910] a genei LCT;
C/C, C/T si T/T sunt o variatie de baza de ADN la nivelul [-13910] a genei
de lactaza; "~ densitatea minerala osoasa; #~ scorul devierii standard. Aportul
mediu de calciu pe zi a fost estimat In baza datelor, acumulate timp de 4 ani
de monitorizare; T- datele sunt prezentate drept medie si deviere standard.

Rezultatele comparative, care reflecta frecventa polimor-
fismului genei LCT, a genei klotho si a receptorului pentru vi-
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Statistical analysis

The prevalence between groups was compared using the y?
test. In order to estimate the prevalence of high or low serum
calcium levels, a scale of 10 and 90 percentile (1.8 mmol/L and
2.66 mmol/L) was used. The differences between the cohorts
included in the study were verified using the non-parametric
Mann-Whitney U test and the analysis of variance (ANOVA)
with 5.0 Statview program.

Results

It was established that the most frequent symptoms of lac-
tose intolerance were found in children and teenagers from
boarding school from Orhei; diarrhea episodes were more
frequent in children from Orhei (21.7%) compared to children
from Chisinau (4.2%), including 2-3 episodes of diarrhea per
year found in 8% of children from Orhei and only 1.4% - in
children from Chisinau. It was also observed that vomiting
was directly associated with the consumption of whole cow
milk and it was seen in 4.9% of children from Orhei vs. 1.4% -
in children from Chisinau.

Flatulency, being the most frequent symptom in children,
was found in 40.8% of children from Chisinau and 53.5% if
children from Orhei (in children of school age - in 34.1% of
cases). A direct association between milk consumption and
flatulence could be demonstrated in 29.6% of cases (group
from Chisinau). Flatulence that appeared after consumption
of products other than milk was similar in Chisinau and Orhei:
11.3% and 9.7% respectively.

Collaborating with the team of French scientists, we per-
formed genetic investigations aimed at studying the frequen-
cy of the LCT genetic polymorphisms, and the according
bone mineral density. The obtained results are presented in
Tablel.

Table 1
Bone growth and mineralization according to the genetic
polymorphism and calcium intake in teenagers from France

Genotype variant c/C c/T T/T
Frequency in tested 34 (27%) 55 (43%) 39 (30%)
population, n (%)

Age, years 14.7+3.3 14.1+2.9 14.0+2.4
Mean calcium intakef, 866+230 867+196 8764281
mg/day

BMD'* lumbar, g/cm? 0.902+0.182 0.883+0.179  0.873+0.182
BMD' lumbar, Z score 0.049+1.087 +0.035+1.100 -0.228+1.069
Height, SDS* 0.470+1.048 0.642+1.058 0.708+1.129

Note: SNP analyze was made at [-13910] LCT gene level; C/C, C/T and T/T are
basic variations of DNA at [-13910] lactase gene level; - bone mineral den-
sity; #- standard deviation score. Mean calcium intake was calculated based
on data collected for 4 years of survey; - data are presented as mean values
and standard deviation.

Comparative results that show the frequency of polymor-
phism of LCT gene, klotho gene and vitamin D receptor (VDR)



tamina D (VDR) la copii din Republica Moldova (or. Chisinau si
Orhei) si la cei din Franta, sunt prezentate in Tabelul 2.

Tabelul 2
Distributia polimorfismelor la nivel de promotor al genei lactazei
[-13910] LCT, klotho si VDR
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in children from Republic of Moldova (Chisinau and Orhei ci-
ties) and children from France, are presented in Table 2.

Table 2
Polymorphism of lactase gene at promoter level [-13910] LCT, klotho
and VDR

-13910 LCT klotho A749A VDRp -13910 LCT klotho A749A VDRp

cc CT+TT CC CT+TT 0 Hapl lhapl 2hapl cC CT+TT CC CT+TT OHapl 1hapl 2hap1l
Chisinau  44% 56% 71% 29% 23% 62% 15% Chisinau 44%  56% 71%  29% 23% 62%  15%
Orhei 26% 74% 72% 28% 35% 44% 21% Orhei 26%  74% 72% 28% 35% 44% 1%
Franta 32% 68% 78% 21% 27% 54% 20% France 32% 68% 78% 21% 27% 54%

Nota: klotho A749A reprezinta polimorfismul ADN (C/C, C/T sau T/T), care
creazd o schimbare de codon fard vreo schimbare in alanina de aminoacid de
codificare. Polimorfismul genei VDR este situat pe regiunea de promotor la
pozitia [-1012].

Reiesind din Tabelul 2, varianta CC a polimorfismului de
lactaza nu este semnificativ diferit In toate cele 3 cohorte stu-
diate.

O situatie similara a fost Intalnita in cazul polimorfismului
genelor klotho si a receptorului VDR. Concentratia serica de
25-OH D, a fost similara, indiferent ce genotip poarta persoa-
nele investigate (Tabelul 3).

Tabelul 3
Concentratia plasmaticd de vitamina D, [25 (OH) D,] (ng/ml), In
functie de polimorfismul LCT [-13910]

Variantele Chisindu Orhei

[-13910]  _17 apj 12-16 ani <12ani  12-16ani

LCT:

cc 13,9+0,9 (n=26) 13,3:0,8 (n=13) 21* (n=1) 16,3+1,1 (n=36)

CT+TT  15,5¢0,8 (n=36) 15714 (n=16) 18,9:0,6 18,7+1,3 (n=45)
(n=75)

Notd: *- doar un copil sub 12 ani din Orhei este purtdtor al genotipului CC al
genei lactazei. Datele sunt prezentate drept medie si deviere standard.

Ramane, 1nsa, neexplicata cauza unei frecvente atat de
reduse a variantei CC a genei [-13 910] LCT la copiii sub 12
ani din Orhei (unde a fost identificat un singur CC la 75 de
CT+TT).

Discutii

Polimorfismul genelor LCT, klotho si VDR, identificat in
esantionul de studiu din Republica Moldova (Chisindu si Or-
hei), are o frecventa similara (fara diferente statistic semni-
ficative) cu cel din populatia franceza. Atunci, cand aportul
zilnic de calciu este insuficient, mineralizarea osoasa depin-
de Intr-o mai mare masura de nivelul de vitamina D 1n sdnge,
daca polimorfismul genetic al VDR este unul lactaz-persistent.

Numeroase studii transversale si interventionale, efec-
tuate in diverse tari asupra copiilor in varsta prepubertars,
adolescenti si adulti, au demonstrat importanta aportului de
calciu 1n timpul adolescentei, indiferent de regiunea geografi-
ca - China, Europa sau America de Nord [11-15].

Malabsorbtia de lactoza poate fi asociata cu o mineraliza-
re osoasi insuficientd sau cu un risc crescut de fracturi. ins3,
malabsorbtia de lactoza nu este asociata cu hipomineraliza-

20%
Note: klotho A749A represents the DNA polymorphism (C/C, C/T or T/T),
which creates a codone change without any change of the alanine codification

amino acid. VDR gene polymorphism is situated on the promoter region in
position [-1012].

Therefore, the Table 2 shows that the CC variant of the
lactase polymorphism is not significantly different in all 3 co-
horts studied.

The same situation is found in the other polymorphism in
klotho and VDR genes. Serum levels of 25-OH D, were similar,
regardless of the genotype (Table 3).

Table 3
Vitamin D, plasma concentration [25 (OH) D,] (ng/ml), according to
the LCT polymorphism [-13910]

Variants of Chisinau Orhei

[-13 910] 12-16 years

LCT:

cC 13.9+0.9 (n=26) 13.3:0.8 (n=13) 21* (n=1) 16.3t1.1 (n=36)

CT+TT  15.5:0.8 (n=36) 15.7¢1.4 (n=16) 18.90.6 18.7+1.3 (n=45)
(n=75)

Note: *- only one child under 12 years from Orhei is a carrier of CC genotype
of the lactase gene. Data are presented as mean values and standard devia-
tions.

<12 years <12 years 12-16 years

We could not explain the small frequency of the CC vari-
ant of the gene [-13910] LCT in children under 12 years from
Orhei (where only one case of CC to 75 cases of CT+TT was
reported).

Discussion

Polymorphism of LCT, klotho and VDR genes, identified in
the study group from the Republic of Moldova (Chisinau and
Orhei), has a similar frequency (without significant statistical
differences) with the French population. If daily intake of cal-
cium is insufficient, bone mineralization depends of the plas-
ma vitamin D level, and VDR polymorphism should be func-
tional.

Numerous cross-sectional and interventional studies to
date in prepubertal children, adolescents and adults, have de-
monstrated the importance of calcium intakes during adoles-
cence different countries, regardless of the geographic region
- China, Europe or North America [11-15].

Lactose malabsorption can be associated with insufficient
bone mineralization or increased risk of fractures. Nevert-
heless, malabsorption is not associated with bone hypomi-
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rea osoasa decat dacd este manifestata prin simptome clinice
foarte severe, care impun evitarea consumului de produse
lactate (in consecintd, insemnand un aport de calciu <700
mg/zi); exista unele suspectii, cd aceasta asociere ar fi in
functie de sexe sau de varsta.

Asigurarea aportului de calciu (in special, prin lapte) si,
respectiv, mineralizarea osoasd, devine dificild la subiectii
care au intoleranta la lactoza. Aceste persoane, dupa consu-
mul de lapte, prezinta tulburdri digestive mai mult sau mai
putin severe: flatulenta, dureri abdominale, crampe, voma si
diaree. In consecints, persoanele evitd consumul de lapte, iar
odatad cu el - si aportul de calciu [16]. S-a demonstrat ca atat
adultii, cat si copiii, care sufera de malabsorbtie de lactoza,
evita consumul de lapte doar daca exista simptome clinice
clare, in special - dureri abdominale si crampe. Activitatea
lactazei are o importanta vitald pentru supravietuirea nou-
nascutilor; apoi, ea scade treptat, pana la disparitie comple-
ta la mamiferele adulte, inclusiv, la oameni [17]. La adulti,
persistenta lactazica apare in populatiile europene [18, 19].

Potrivit autoritatilor din domeniul sanatatii, persoanele
cu intoleranta la lactoza nu trebuie neaparat sa limiteze con-
sumul de produse lactate sau sa le excluda in totalitate din
regimul alimentar. O simpla limitare a aportului de lactoza
ar putea atenua simptomele gastro-intestinale [20-22]. In-
treruperea consumului de produse lactate inseamna lipsirea
de surse usor accesibile de calciu si alte elemente nutritive
importante, care, pe termen lung, ar putea avea un impact
negativ asupra sanatatii. Laptele si produsele lactate au, in
general, un impact pozitiv asupra sanatatii, cum ar fi: redu-
cerea riscului de hipertensiune arteriald, cancer colorectal si
diabet. Astfel, un studiu national multietnic, realizat in SUA,
a constatat un procent mult mai mare de hipertensiune ar-
teriala si de diabet la persoanele considerate intolerante la
lactoza [22].

Copiii si adolescentii, care nu consuma cantitatile reco-
mandate de lapte si produse lactate, nu reusesc sa-si sati-
sfaca nevoile lor 1n calciu, ceea ce 1i impiedica sa acumuleze
masa o0soasad necesara. La persoanele varstnice, consumul
unor cantitati insuficiente de produse lactate ar putea spori
riscul osteoporozei, soldata cu o frecventa sporita de fracturi
[20, 21].

Un regim alimentar, care contine cantitati insuficiente
de vitamina D, creste tensiunea arteriala prin activarea sis-
temului renina-angiotensina-aldosteron, care determina
vasoconstrictie, retentie de sodiu si de apa in organism [23].
Alte minerale continute in produsele lactate, cum ar fi mag-
neziul si potasiul, ar putea echilibra tensiunea arteriala, dar
este dificil de evaluat contributia lor individuala, deoarece
ambele se contin, de obicei, In alimente bogate in calciu [24].

Mai multe studii au aratat ca produsele lactate pot pre-
veni pierderea de masa musculara si fortd, care apar odata
cu virsta. Acest fenomen, numit sarcopenie, ar putea fi pre-
venit prin activitate fizica si o dieta bogata in produse lacta-
te si vitamina D [25]. Recomandarile, elaborate de Fundatia
Internationala de Osteoporoza si Societatea de Sarcopenie si
Casexie [25], se bazeaza pe faptul consumului regulat al pro-
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neralization unless it is associated with very severe clinical
symptoms caused by avoiding consumption of dairy products
or consumption of small amounts of milk products (less than
700 mg/day of calcium). This association is sometimes linked
to sex or age.

Link between calcium / dairy intake and bone mineralizati-
on is getting complicated in subjects that are lactose intolerant.
Such people exhibit more or less serious digestive disorders
after drinking milk: flatulence, abdominal pain / cramps, vomi-
ting and diarrhea. These people are compelled to refuse milk
consumption, which in turn decreases calcium intake [16]. It
has been clearly demonstrated that both in adults and in chil-
dren lactose malabsorption is not associated with avoidance
of milk consumption, only when there are clear clinical symp-
toms such as abdominal pain / cramps. The lactase activity has
a vital importance for the survival of newborns and then decre-
ases slowly until complete disappearance in adult mammals,
including Humans [17]. In adults, lactase persistence occurs in
European populations [18, 19].

According to health authorities it is not necessary for lacto-
se intolerant people to limit milk products consumption, or to
exclude it them from their diet. A simple restriction of lactose
intake can alleviate gastrointestinal symptoms [20-22]. Limi-
tation in consumption of dairy products means to be deprived
of easily accessible sources of calcium and other important
nutrients, with negative impact on health. Among other things,
milk and milk products have generally a positive health impact
such as reduction of the risk of hypertension, colorectal cancer
and diabetes. Thus, a national multiethnic study conducted in
the US, established a much higher percentage of hypertension
and diabetes in people who were considered lactose intole-
rant [22].

Studies have shown that children and adolescents who do
not consume the recommended quantities of milk and milk
products fail to meet their needs in calcium, which also impe-
des them to reach the peak of required bone mass. Consump-
tion of insufficient amounts of dairy products could increase
at the same time the risk of osteoporosis in elderly adults
and lead to an increased risk of pathological bone fractures
[20, 21].

It was established that a nutritional diet containing insuffi-
cient amounts of vitamin D increases blood pressure by ac-
tivating the renin-angiotensin-aldosterone system, which ca-
uses vasoconstriction as well as sodium and water retention
in the body [23]. Other minerals contained in dairy products,
such as magnesium and potassium, might be able to regulate
blood pressure, but their individual contribution is difficult to
be assessed since both nutrients are usually in foods rich in
calcium [24].

Several studies have shown that dairy products may pre-
vent loss of muscle mass and strength that occurs with age.
This phenomenon, called sarcopenia, could be prevented
thanks to physical activity and a diet rich in dairy products
and vitamin D [25]. The recommendations are made by The
International Osteoporosis Foundation and The Society on
Sarcopenia and Cachexia [25] and are based on the fact that



duselor lactate. Aceasta obisnuinta asigura cresterea masei
si fortei musculaturii scheletice [26-29, 36], imbunatateste
structura trabeculara, sporeste densitatea si masa osoasa to-
tald [25-28].

Strategiile utilizate In cazul intolerantei la lactoza se bazea-
za pe principiul ingerarii cantitatilor mici de lactoza. Cele mai
multe studii au aratat ca persoanele cu intoleranta la lactoza
nu prezinta niciun simptom dupa consumul unor cantitati
mici de alimente care contin lactoza. In general, un aport de
pana la 12 grame de lactoza intr-o singura priza (echivalentul
unui pahar de lapte), poate fi tolerata fara aparitia de simpto-
me evidente, mai ales in cazul in care alte produse alimenta-
re sunt consumate in acelasi timp [18]. Cei mai multi oameni
intoleranti la lactoz3, inclusiv copiii, pot tolera doua pahare de
lapte pe zi, daca sunt consumate in cantitati mici pe parcursul
intregii zile [30].

S-a constatat ca laptele si produsele lactate sunt mai bine
tolerate, daca sunt ingerate impreuna cu alte alimente. Lapte-
le este mai usor digerat, daca este consumat cu alimente care
interfera cu eliberarea rapida a lactozei in intestinul subtire
[18]. Ingestia de lapte, impreuna cu alte alimente solide, bo-
gate 1n fibre, incetineste golirea stomacului, oferind mai mult
timp lactazei pentru a digera lactoza in intestin [21, 30].

Este recomandat sa se opteze pentru produsele lactate fer-
mentate, unde lactobacteriile transforma lactoza in acid lac-
tic. Astfel, iaurtul este, In general, mai bine tolerat si, totodata,
contine culturi de bacterii active care favorizeaza digestia lac-
tozei [18, 30]. Mai mult decat atat, consistenta semisolida a
iaurtului incetineste golirea gastrica si tranzitul intestinal, ofe-
rind mai mult timp pentru a digera lactoza [18]. Cascavalurile
de consistentd tare (Mozzarella, Cheddar, Parmezan, Em-
mental) si cele vechi contin mai putind lactoza [18]. Laptele
cu ciocolata pare sa fie mai bine tolerat decat laptele natural,
neprocesat [18, 19]. In prezent, unii dieteticieni recomandi
alegerea produselor lactate fara lactoza sau cu continut re-
dus de lactoza. Asociatia Nationalda de Medicina din Canada,
de exemplu, mentioneaza ca produsele lactate fara lactoza
sunt substituenti ideali ai produselor lactate obisnuite pentru
persoanele cu intolerantd la lactoza [19]. Copiii prefera mai
mult laptele de vaca fara lactoza decat bauturile aromatizate
din soia; acestea, chiar daca sunt imbogatite cu calciu si alte
elemente suplimentate, nu pot substitui laptele ca echivalent
nutritional [19].

Administrarea pastilelor de lactaza ar putea face parte din
strategia de nutritie a acestor persoane [18, 19]. Adaptarea
colica este o strategie In care aportul de lactoza este crescut
in mod treptat [18]. La unele persoane, expunerea regulata la
lactoza creste eficienta bacteriilor colonice de a metaboliza
lactoza, crescand, astfel, pragul de toleranta la lactoza [20].

Concluzii

[1] La copii, flatulenta, voma si episoadele de diaree in
urma consumului de lapte sunt cele mai frecvente simptome
care ar putea reflecta intoleranta la lactoza. Reducerea apor-
tului alimentar de lactoza si nu intreruperea lui totala este su-
ficienta, In majoritatea cazurilor, pentru evitarea discomfortu-
lui produs de consumul laptelui si produselor lactate.
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regular use of milk products would have a positive impact on
muscles, increasing skeletal muscle mass and force [26-29,
36], improving trabecular structure and at the same time in-
creasing bone mineral density and bone mass [25-28].

The strategies for intolerance entail the recommendation
to ingest small amounts of lactose. Most studies have shown
that lactose intolerant people do not show any symptoms after
ingesting small amounts of foods containing lactose. In gene-
ral, a quantity of lactose that reaches up to 12 grams in a single
dose (equivalent to a cup of milk) can be tolerated without the
occurrence of obvious symptoms, especially if other foods are
consumed at the same time [18]. Most lactose intolerant peo-
ple, including children, can tolerate two cups of milk daily, it
being consumed in small quantities over the whole day [30].

It was found that milk and dairy products are better tole-
rated if ingested along with other foods incorporated into the
menu. Milk is more easily digested when consumed with foods
interfering with rapid release of lactose in the small intestine,
and therefore, the reduction in lactose charge which needs to
be digested immediately [18]. The ingestion of milk along with
other solid foods, especially foods high in solid fibers slows
gastric emptying, giving more time to lactase to digest lactose
in the intestine [21, 30].

Itis recommended to opt for dairy products such as yogurt,
cheese and chocolate milk, since yogurt and cheese are produ-
ced due to the process of milk fermentation by lactic bacteria.
During the fermentation process, a certain amount of lacto-
se is converted to lactic acid. As a result, yogurt is generally
better tolerated and at the same time contains active bacte-
rial cultures that favor the digestion of lactose [18, 30]. Mo-
reover, the semi-solid consistency of the yogurt slows gastric
emptying and intestinal transit, providing more time to digest
lactose [18]. Most cheese products of hard consistency and old
cheeses contain less lactose. Mozzarella, Cheddar, Parmesan,
Swedish Cheese Emmental, are just some examples of cheeses
that contain less lactose [18]. For uncertain reasons, chocola-
te milk tends to be better tolerated than natural unprocessed
milk [18, 19]. Currently, some dietitians recommend the choi-
ce of lactose-free and low lactose dairy products. The Natio-
nal Medical Association of Canada, for instance, mentions that
lactose-free dairy products are ideal substituents of ordinary
milk products for lactose intolerant people [19]. However, it
was found that children prefer more lactose free cow milk than
flavored soy drinks [19]. Nevertheless, fortified beverages and
other foods supplemented with calcium cannot substitute cow
milk as a nutritional equivalent.

Administration of lactase pills could be part of the nutri-
tion strategy of these individuals [18, 19]. Colic adapting is a
strategy within which the intake of lactose is gradually increa-
sed [18]. In some persons regular exposure to lactose increa-
ses the effectiveness of colonic bacteria to metabolize lactose,
thus improving the lactose tolerance threshold [20].

Conclusions

[1] In children, flatulence, vomiting and diarrhea episodes
after milk consumption are the most frequent symptoms that
could suggest lactose intolerance. Reducing and not complete
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[2] Frecventa polimorfismului nucleotidelor unice, asoci-
ate cu gena lactazei, gena klotho si cea a receptorului pentru
vitamina D este similar la copiii si adolescentii din Republica
Moldova si cei din Franta.

[3] Fenotipul lactaz-nonpersistent, pe fundalul unui aport
insuficient de calciu cu alimentele (in special, lapte si produse
lactate), este dependent, in mare masura, de vitamina D pen-
tru mentinerea in limite fiziologice a calcemiei.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

In prezent, nu existd studii care ar realiza auto-evaluarea ni-
velului de cunostinte si abilitati practice in domeniul urgentelor
obstetricale, ginecologice si neonatale ale studentilor anului
6 de la Universitatea de Stat de Medicind si Farmacie ,Nicolae
Testemitanu”.

Ipoteza de cercetare

Instrumentele de auto-evaluare pot evidentia deficientele
existente, din perspectiva studentului, in instruirea si invatarea
abilitatilor practice in domeniul urgentelor obstetricale, gineco-
logice si neonatale ale studentilor anului VI de la Universitatea de
Stat de Medicina si Farmacie ,Nicolae Testemitanu”.

Noutatea adusa literaturii stiintifice din domeniu

Programele existente de instruire pentru studiile universitare
nu asigura pe deplin acumularea competentelor si abilitatilor prac-
tice specifice In domeniul obstetricii, ginecologiei sau neonatolo-
giei. Rezultatele noastre demonstreaza necesitatea imbunatatirii
instrurii clinice, printr-un acces sporit catre programe de instrui-
re prin simulare, in scopul ameliorarii educatiei medicale.
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What is not known yet, about the topic

There are no data, which reflect the self-perceived level of
knowledge and practical skills in obstetrical, gynaecological and
neonatal emergencies among final-year students at the Nicolae
Testemitanu State University of Medicine and Pharmacy:.

Research hypothesis

Self-assessment tools can reveal deficiencies, as perceived by
students, in teaching and training of practical skills in obstetrical,
gynaecological and neonatal emergencies at the Nicolae Testemi-
tanu State University of Medicine and Pharmacy.

Article’s added novelty on this scientific topic

We showed that existing training programs in Moldova do not
provide specific acquisition of practical skills in the field of obste-
trics, gynaecology and neonatology by medical students. Our re-
sults outlines the necessity to improve the quality of clinical trai-
ning, with an increased access to simulation training programs, in
order to increase the quality of medical education.



Rezumat

Introducere. Mortalitatea materna si perinatala in Repu-
blica Moldova poate fi atribuita unor factori structurali, inclu-
siv sardcia, discriminarea si inegalitatea in Intreaga tara si, de
asemenea, este o consecintd a barierelor legate de costul de
ingrijiri, accesibilitatea culturala si geografica la asistent3, cat
si atentia medicala slaba sau lipsa atentiei pentru situatiile de
urgenta obstetricale.

Sistemul de educatie medicala din Republica Moldova se
confrunta astazi cu necesitarea conformarii la noile conditii,
care presupun adaptarea la Procesul de la Bologna. Formarea
specialistilor in cadrul USMF ,Nicolae Testemitanu” este ori-
entata spre satisfacerea nevoilor de asistenta ale individului,
familiei si comunitatii, in general, astfel incat finalitatile pro-
cesului de instruire medicala se muta astazi din zona obiecti-
velor, In zona competentelor.

Material si metode. Cercetarea actuald reprezintd un
studiu neexperimental, de tip descriptiv, selectiv. Cu scop de
a evalua nivelul curent de cunostinte si abilitati practice spe-
cifice In domeniul obstetricii, ginecologiei si neonatologiei la
sfarsitul studiilor universitare, 218 studenti ai anului VI ai
USMF ,Nicolae Testemitanu”, Facultatea de medicing, au fost
inclusi in studiu.

Rezultate. Rezultatele studiului sugereaza faptul ca pro-
gramele existente de instruire pentru studiile universitare nu
asigura acumularea suficienta a competentelor si abilitatilor
practice specifice In domeniul obstetricii, ginecologiei sau ne-
onatologiei pentru studentii USMF ,Nicolae Testemitanu” si
contureaza necesitatea optimizarii calitatii instruirii clinice.

Concluzii. Rezultatele obtinute contureaza necesitatea
optimizarii calitatii instruirii clinice, cu cresterea accesului
studentilor la programe si training-uri care sa asigure dez-
voltarea competentelor necesare pentru acordarea serviciilor
calitative in domeniul urgentelor obstetricale, ginecologice si
neonatale.

Cuvinte cheie: instruire prin simulare, deprinderi prac-
tice, obstetrica, ginecologie, neonatologie, student.

Introducere

Mortalitatea materna si perinatala in Republica Moldo-
va poate fi atribuita unor factori structurali, inclusiv saricia,
discriminarea si inegalitatea in intreaga tara, si, de asemenea,
este o consecinta a barierelor legate de costul de ingrijiri, ac-
cesibilitatea culturala si geografica la asistentd, cat si atentia
medicala slaba sau lipsa atentiei pentru situatiile de urgenta
obstetricale. Conform datelor literaturii de specialitate, circa
2/3 din cauzele deceselor materne si perinatale, sau a dezabi-
litatilor permanente ulterioare ale copiilor sunt atribuite fac-
torilor umani ca, de exemplu: calitatea insuficientd a asistentei
obstetricale si a nou-ndscutului sau lacunelor in competenta
personalului medical, in special la nivel primar [1, 6, 7]. Nume-
roase studii asupra sanatatii materne raporteaza ca fortifica-
rea continua a sistemului de Ingrijire, managementul adecvat
al sarcinii, asistenta antenatala si post-partum, cu capacitatea
de a oferi asistentd obstetricala calitativa poate reduce consi-
derabil mortalitatea materna [1, 2, 13]. Astfel, un set specific
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Abstract

Introduction. Maternal and perinatal mortality in Mol-
dova can be attributed to structural factors, including pover-
ty, discrimination and inequality across the country, and is
a consequence of cost-related barriers to care, cultural and
geographic accessibility to care and little attention or no me-
dical attention for obstetric emergencies. Medical education
system in the Republic of Moldova is currently facing the need
for compliance with the new conditions that require adaptati-
on to the Bologna process. Training at the Nicolae Testemita-
nu State University of Medicine and Pharmacy is oriented to-
wards satisfying individual, family and community needs, and
so finalities of medical training move today from objectives to
practical skills achievement.

Material and methods. A descriptive study of knowledge
and skills of 218 final year medical undergraduates at Nicolae
Testemitanu State University of Medicine and Pharmacy has
been performed. A survey had been completed by students to
gather information about their perceived level of knowledge
and practical skills specific in the field of obstetrics, gynaeco-
logy and neonatology.

Results. The study results suggest that existing training
programs do not provide sufficient accumulation of practical
skills in the field of obstetrics, gynaecology and neonatology
by the Nicolae Testemitanu State University of Medicine and
Pharmacy students and outlines the necessity to improve the
quality of clinical training.

Conclusions. Our results outlines the necessity to impro-
ve the quality of clinical training, with an increased access to
simulation based trainings and programs, that will guarantee
the development of necessary clinical skills, in order to provi-
de high quality medical services in case of obstetrical, gynae-
cological and neonates emergencies.

Key words: simulation based training, practical skills, ob-
stetrics, gynaecology, neonatology, emergency, student.

Introduction

Maternal and perinatal mortality in Moldova can be attri-
buted to structural factors, including poverty, discrimination
and inequality across the country, and is a consequence of
cost-related barriers to care, cultural and geographic accessi-
bility to care and little attention or no medical attention for
obstetric emergencies. According to the literature, about 2/3
of maternal and perinatal deaths, or subsequent disabilities in
children are attributable to human factors: insufficient quality
of obstetric and new-born care or medical staff competence
gaps, especially in primary obstetrical services [1, 6, 7]. Se-
veral authors report that continuous strengthening maternal
health care system; proper management of pregnancy, quality
obstetrical care can significantly reduce maternal mortality
and morbidity [1, 2, 13]. Thus, specific interventions such as
strengthening and training of medical staff in emergency ob-
stetrics and neonatology could contribute to reduce maternal
and perinatal mortality and lower morbidity for both: the mo-
ther and the new-born [2, 5, 13].

Medical education system in the Republic of Moldova is
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de interventii, cum ar fi consolidarea sistemului si formarea
personalului medical in domeniul urgentelor obstetricale si
neonatale ar putea contribui la diminuarea mortalitatii mater-
ne si perinatale sila o morbiditate redusa atat pentru mame, cat
si pentru nou-nascuti [2, 5, 13].

Sistemul de educatie medicala din Republica Moldova se
confrunta astazi cu necesitarea conformarii la noile conditii
care presupun adaptarea la Procesul de la Bologna [12]. Mi-
siunea principala a USMF ,Nicolae Testemitanu” o constituie
formarea de absolventi competitivi, care sa fie capabili sa se
integreze pe piata muncii din orice sistem de sanatate. Forma-
rea specialistilor in cadrul USMF ,Nicolae Testemitanu” este
orientata spre satisfacerea nevoilor de asistenta ale indivi-
dului, familiei si comunitatii, in general, astfel incat finalita-
tile procesului de instruire medicala se muta astazi din zona
obiectivelor, in zona competentelor.

Astfel, scopul studiului a fost evaluarea nivelului de
cunostinte si abilitati practice in domeniul urgentelor obste-
tricale, ginecologice si neonatale ale studentilor USMF ,Nico-
lae Testemitanu”, pentru argumentarea necesitatii de moder-
nizare a metodelor de instruire medicala la nivel universitar.

Material si metode

Cercetarea actuald reprezinta un studiu neexperimental de
tip descriptiv selectiv, efectuat in perioada aprilie-septembrie
2013. Unitatea de cercetare a fost reprezentata de catre 218
studenti ai anului VI ai USMF ,Nicolae Testemitanu”, Facultatea
de medicina. Pentru colectarea datelor statistice, a fost elaborat
un chestionar special care a inclus o lista de abilitati practice si
proceduri specifice in domeniul urgentelor obstetricale, gine-
cologice si neonatale, care sunt obligatorii in activitatea clinica.

Rezultatele obtinute dupa completarea chestionarelor au
fost analizate si interpretate folosind statistica descriptiva
simpla. Toate datele au fost reprezentate sub forma de valori
medii, iar raspunsurile au fost grupate si prezentate procen-
tual.

Aspecte etice

In cadrul studiului prezent toate persoanele chestionate
au fost informate despre scopul si obiectivele studiului, natu-
ra implicarii lor, beneficiile si riscurile potentiale in cazul in
care au ales sa participe. Participantii au fost, de asemenea,
informati ca participarea la cercetare este 1n intregime volun-
tard, iar ei se pot retrage din studiu in orice moment, fara con-
strangeri sau penalizari de orice natura. Dupa ce participantii
potentiali la studiu au fost informati despre drepturile lor, fi-
ecare persoand a semnat un acord de participare la cerceta-
re, atribuindu-se un cod numeric pentru pastrarea unui nivel
rezonabil de confidentialitate. Toate datele colectate in cadrul
studiului au fost pastrate confidentiale. Confidentialitatea a
fost garantata si prin faptul, ca rezultatele au fost interpretate
si raportate ca valori de grup.

Rezultate

In cadrul studiului nostru, din 218 studenti participanti
la studiu, 77,06% (n=168) au fost de sex feminin. Varsta me-
die a studentilor chestionati a constituit 25,8 ani. Rezultatele
obtinute au evidentiat faptul ca la sfarsitul studiilor universi-
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currently facing the need for compliance with the new condi-
tions that require adaptation to the Bologna process [12]. The
primary mission of the Nicolae Testemitanu State University of
Medicine and Pharmacy is the formation of competitive gra-
duates who are able to integrate into the labour market of any
health care system. Training specialists at the Nicolae Testemi-
tanu State University of Medicine and Pharmacy is oriented to-
wards satisfying individual, family and community needs, and
so finalities of medical training move today from objectives to
practical skills achievement.

The present study aimed to evaluate the self-perceived le-
vel of knowledge and practical skills in obstetrical, gynaeco-
logical and neonatal emergencies among final-year students
at the Nicolae Testemitanu State University of Medicine and
Pharmacy.

Material and methods

This study is a descriptive one, conducted between April
and September, 2013. Two hundred eighteen final-year medi-
cal students of Nicolae Testemitanu State University of Medi-
cine and Pharmacy participated to the study. A self-reporting
questionnaire for statistical data collection was developed.
The questionnaire was completed by students to gather infor-
mation about their perceived level of knowledge and practical
skills in the field of obstetrical, gynaecological and neonatal
emergencies that are mandatory in clinical activities. The col-
lected data were entered into Excel and coded. The results ob-
tained by questionnaires were analysed and interpreted using
simple descriptive and summary statistics. All data were re-
presented as mean values and responses were grouped and
presented as a percentage.

Ethical issues

In the present study all the respondents were informed
about the goal and objectives, the nature of their involvement,
the benefits and potential risks if they chose to participate.
Participants were also informed that participation in research
is voluntary and they can withdraw from the study at any time
without constraints or penalties of any kind. Once potential
participants in the study were informed of their rights, each
person has signed an agreement to participate in research,
assigning a numeric code to maintain a reasonable level of
privacy. All data collected in the study were kept confidenti-
al. Confidentiality was guaranteed by the fact that the results
were interpreted and reported as a group.

Results

The mean age of students that participated in the study
was 25.8 years, 77.06% (n=168) were female. At the end of
university years, most students did not consider themselves
able to recognize and evaluate without the help of a more ex-
perienced person, signs and symptoms of obstetric and neo-
natal emergencies. Thus, 71.1% of final-year medical students
lacked confidence that they are able to recognize and correctly
assess independently the signs and symptoms of eclampsia,
81.19% of students were not sure they can recognize placen-
tal abruption, 72.48% of students said they are not sure they



tare, majoritatea studentilor, nu se considerau capabili de a
recunoaste si evalua corect, fara ajutorul unei persoane mai
experimentate, semnele si simptomele urgentelor obstetri-
cale si neonatologice. Astfel, 71,1% din studentii anului VI,
Facultatea de medicind generald, nu aveau siguranta ca sunt
capabili sa recunoasca si sa evalueze corect si independent
semnele si simptomele unei eclampsii, 81,19% din studenti
nu erau deloc siguri cd pot recunoaste apoplexia utero-placen-
tard, 72,48% din studenti au declarat ca nu sunt deloc siguri ca
pot recunoaste o hemoragie post-partum, un retard fetal sau
o sarcind ectopicd. Tinem sa mentionam faptul, ca 100% din
studentii chestionati nu se considerau capabili sa recunoasca
si sa evalueze independent embolia cu lichid amniotic, inver-
sia uterina sau ruptura uterina (Tabelul 1).

Tabelul 1

Opiniile studentilor despre capacitatea proprie de a recunoaste si
evalua corect semnele si simptomele urgentelor obstetricale, gineco-
logice si neonatale

Studenti anul VI, Foarte sigur Oarecum Nu sunt deloc

Facultatea de medicina sigur sigur
(n=218)

n % n % n %
Eclampsie 0 - 63 289% 155 71,1%
Apoplexie utero-placentara 0 - 41  1881% 177 81,19%
Ruptura uterina 0 - 0 - 218 100%
Hemoragie post-partum 0 - 60  27,52% 158 72,48%
Soc hipovolemic 0 - 118 54,13% 100 45,87%
Embolie cu lichid amniotic 0 - 0 - 218 100%
Inversie uterina 0 - 0 - 218 100%
Distocie de umerasi 0 - 28 12,84% 190 87,16%
Hipoxie fetala 0 - 55 2523% 163 74,77%
Detresa respiratorie anou- 0 - 61  27,98% 157 72,02%
nascutului
Sarcind ectopica 0 - 60  27,52% 158 72,48%
Sepsis puerperal 0 - 68 31,19% 150 68,81%
Retard fetal 0 - 60  27,52% 158 72,48%

Chestionarele prezentate participantilor la studiu au inclus
intrebari referitoare la perceptia studentilor despre nivelul pro-
priu de pregatire si capacitatea de a interveni corect si deplin
pentru gestionarea patologiilor obstetricale, ginecologice si ne-
onatale de urgenta. Toti cei 218 studenti chestionati In cadrul
studiului prezent, au declarat ca nu se considera pregatiti in-
deajuns pentru a interveni corect si a gestiona de sine statator
urmatoarele situatii urgente obstetricale, ginecologice si neo-
natale: eclampsia, apoplexia utero-placentard, hemoragia post-
partum, ruptura uterind, embolia cu lichid amniotic, inversia
utering, distocia de umerasi, detresa respiratorie a nou-nascu-
tului, retardul fetal, sarcina ectopica sau sepsisul puerperal.

Din analiza nivelului de pregatire pentru efectuarea mane-
vrelor clinice obstetricale, ginecologice si neonatale esentiale,
s-a constatat ca majoritatea studentilor care au participat la
studiu au declarat ca sunt bine pregatiti si nu necesita suprave-
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can recognize a postpartum haemorrhage, intrauterine foetal
growth restriction or an ectopic pregnancy. We mention the
fact that 100% of students surveyed did not consider themsel-
ves able to recognize and assess independently amniotic fluid
embolism, uterine inversion or uterine rupture (Table 1).
Table 1

Student’s opinions about their own ability to recognize and evaluate

the signs and symptoms of obstetrical, gynaecological and neonatal
emergencies

Final-year medical students  Absolutely Somewhatsafe Notat all sure

(n=218) convinced

n % n % n %
Eclampsia 0 - 63  28.9% 155 71.1%
Placental abruption 0 - 41  1881% 177 81.19%
Uterine rupture 0 - 0 - 218 100%
Postpartum haemorrhage 0 - 60  27.52% 158 72.48%
Hypovolemic shock 0 - 118 54.13% 100 45.87%
Amniotic fluid embolism 0 - 0 - 218 100%
Uterine inversion 0 - 0 - 218 100%
Shoulder dystocia 0 - 28 12.84% 190 87.16%
Foetal hypoxia 0 - 55  2523% 163 74.77%
Respiratory distress of the 0 - 61 2798% 157 72.02%
newborn
Ectopic pregnancy 0 - 60 27.52% 158 72.48%
Puerperal sepsis 0 - 68 31.19% 150 68.81%
Intrauterine growth restric- 0 - 60 27.52% 158 72.48%

tion

The questionnaires completed by the participants inclu-
ded questions about students’ perception of their level of pre-
paredness and capacity to intervene properly and to manage
obstetrical gynaecological and neonatal emergencies. All 218
students said they are not prepared enough to manage inde-
pendently the following obstetrical, gynaecological and neo-
natal emergencies: eclampsia, placental abruption, postpar-
tum haemorrhage, uterine rupture, amniotic fluid embolism,
uterine inversion, shoulder dystocia, newborn respiratory
distress, puerperal sepsis or ectopic pregnancy.

The analysis of the level of skills for clinical obstetrical,
gynecological and neonatal maneuvers, showed that most
students considered they are well trained and do not require
supervision or help of a more experienced person for correct
history taking (91.28%). Around 31.19% students said they
are well trained and have the necessary skills to perform in-
dependently the obstetrical clinical examination, Leopold pal-
pation and external pelvimetry and 23.85% students repor-
ted they are well trained to detect and correctly interpret the
foetal heart rate (Table 2). Around 10.55% final-year medical
students reported that they have sufficient skills to perform
independently, without supervision or help of a more experi-
enced person, a vaginal speculum exam, 80.73% students felt
confident to perform independently the pelvic gynaecological
examination, and 71.11% said they did not have the skills nee-

ded to collect by themselves a cytological Papanicolaou smear
(Table 2).
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gherea sau ajutorul unei persoane mai experimentate pentru
colectarea corecta a anamnezei (91,28%); 31,19% din studenti
au declarat ca sunt bine pregatiti si poseda competentele ne-
cesare pentru a efectua de sine statator un examen clinic ob-
stetrical, palparea dupa Leopold si pelvimetria, iar 23,85%
din studenti au declarat ca sunt bine pregatiti si poseda
competentele necesare pentru a detecta si interpreta corect
batdile cordului fetal (Tabelul 2). Din totalitatea studentilor
anului VI chestionati, 10,55% au relatat ca poseda abilitati su-
ficiente pentru a efectua de sine statator, fara supravegherea
sau ajutorul unei persoane mai experimentate, un examen cu
specul vaginal; 80,73% din studenti au considerat ca nu pose-
da competentele necesare pentru a efectua de sine statator un
examen ginecologic pelvin, iar 71,11% dintre ei au declarat ca
nu poseda competentele necesare pentru a recolta de sine sta-
tator un frotiu citologic Papanicolaou (Tabelul 2).

Datele prezentate in Tabelul 2 reflecta faptul, ca niciun stu-
dent nu a considerat ca la sfarsitul studiilor universitare po-
seda abilitati suficiente pentru a acorda asistenta calitativa in
cazul hemoragiilor obstetricale, sa efectueze un chiuretaj ute-
rin sau vacuum aspirarea cavitatii uterine, suturarea laceratiei
de vagin sau de perineu, decolarea manuala de placenta sau
tamponament uterin, operatie cezariana sau histerectomie.
Niciun student, la sfarsitul studiilor universitare, nu s-a con-
siderat suficient de pregatit pentru a acorda de sine statator
asistenta necesara in cazul resuscitarii neonatale, nasterii va-
ginale In prezentatie craniand sau pelvina, acordarii asistentei
in caz de distocie de umerasi, aplicarii forcepsului sau a ven-
tuzei obstetricale.

Discutii

Una dintre cele mai mari provocari in educarea viitorilor
medici este predarea si achizitionarea abilitatilor practice si a
rationamentului clinic. Aceste abilitati implica capacitatea de a
recunoaste si analiza problema clinic3, si de a formula solutiile
corespunzatoare. Conform opiniei lui Okubo I. si colab. (2012),
dobandirea de competente si rationament clinic prin cursuri
este dificila, acestea fiind cel mai bine Invatate prin rezolvarea
problemelor in contextul cazurilor clinice [8]. Desi abilitatile
clinice reprezinta doar unul din domeniile de invatare, care nu
poate fi evaluat izolat de performantele profesionale generale,
opiniile despre nivelul propriu de pregatire si increderea in
aptitudinile clinice proprii sunt folosite ca indicator subiectiv
al competentelor clinice [3, 4, 7].

Rezultate asemandtoare au fost constatate in alte stu-
dii, care au investigat nivelul de pregatire al studentilor si
rezidentilor pentru rolul lor de medic profesionist. El Zubeir
M. si Rizk D. (2001), au evaluat increderea si competentele
studentilor in ultimul an la medicind in domeniul obstetricii
si ginecologiei. Autorii au utilizat o scara de 10 puncte pentru
ca studentii sd indice nivelul lor de sigurantd si competenta
in urmatoarele abilitati clinice: colectarea anamnezei, efectu-
area examenului pelvin, interactiunea si comunicarea cu pa-
cientul, gandire clinicd si managementul pacientului dificil.
Cercetatorii au constatat un nivel mai mare de incredere al
studentilor in colectarea anamnezei obstetricale sau gineco-

MJHS 3/2015

The data presented in Table 2 reflects the fact that no
student at the graduation of the university, felt confident to
possess sufficient skills to provide quality assistance for ob-
stetrical haemorrhage, to perform independently an uterine
curettage or vacuum aspiration of the uterine cavity, suturing
lacerations of the vagina or perineum, manual removal of pla-
centa, caesarean section or hysterectomy. None of the final
year students felt ready to perform newborn resuscitation in-
dependently, assists a vaginal delivery, a shoulder dystocia or
a vacuum delivery.

Discussion

One of the biggest challenges in educating future doctors
is the teaching and acquisition of practical skills and clinical
judgment. These skills involve the ability to recognize and
analyse the clinical problem, and formulate appropriate so-
lutions. According to Okubo I. et al. (2012), skills and clinical
judgment acquisition is difficult through courses, which are
best learned by solving problems in the context of clinical ca-
ses [8]. Although clinical skills is just one area of learning that
cannot be assessed isolated from the overall job performance,
self-opinions and confidence about the level of training and
clinical skills are used as subjective indicator of clinical com-
petences [3, 4, 7].

Similar results were found in other studies that have in-
vestigated the preparedness of students and residents for
their role as professional physicians. El Zubeir M. and Rizk
D. (2001) reviewed confidence and skills level in the field of
obstetrics and gynaecology of medical students in the last
year. The authors used a 10-point scale for students to indica-
te their level of confidence and competence for the following
practical skills: history collection, pelvic exam, interaction
and communication with the patient, clinical thinking and di-
fficult patient management. The researchers found a higher
level of confidence of students for obstetrical or gynecolo-
gical anamnesis collection (8.06£1.89) and communication
with patients (7.83+1.63). Lowest levels of student safety
were observed in performing pelvic exam (5.74£2.66 on 10
point scale) [3]. Premadasa I. et al. (2007) studied final-year
students self-confidence to perform basic clinical skills. The
authors found that most of students were confident that have
clinical routine skills (88%), ECG interpretation (87%), in-
sertion of an intravenous line (72%), insertion of a urethral
catheter (73%). At the same time, only half of students were
confident that possess skills for obstetrical and gynecologi-
cal maneuvers: epizioraphy (42.5%), physiological childbirth
assistance (35.5%), cervical smear collection (22.5%) [10].
Sabourin J. et al. (2014), conducting a study on confidence le-
vel of students for normal vaginal birth assistance, found that
only 13.9% of students felt they were ready to assist indepen-
dently or with minimal supervision uncomplicated vaginal
birth [11].

A similar study was conducted by Pierides K. et al. (2013),
which aimed the validation of a list of skills for self-evaluation
by medical students of confidence in their abilities to mana-



Tabelul 2

Autoevaluarea pregatirii pentru efectuarea procedurilor si manevre-

lor clinice/chirurgicale specifice in domeniul obstetricii, ginecolo-
giei si neonatologiei la sfarsitul studiilor universitare

Studenti anul VI, Sunt bine pre- Necesit Nu sunt deloc
Facultatea de medicina  gatit(a) si nu ajutorul sau pregatit
(n=218) necesit supraveg- supravegherea

herea sau ajutorul unei persoane

unei persoane mai mai experi-

experimentate mentate

n % n % n %
Colectarea anamnezei 199  91,28% 19 872% - -
Examen clinic obstetri- 68 31,19% 130 59,63% 20 917%
cal, palparea d-a Leop-
old, pelvimetrie
Examen ginecologic - - 42 1927% 176 80,73%
pelvin
Examen cu specul vaginal 23 10,55% 81 37,16% 114 52,29%
Tuseu vaginal - - 42 1927% 176 80,73%
Recoltarea frotiului - - 63 289% 155 71,11%
endocervical, frotiu
Papanicolaou
Detectarea si interpre- 52 23,85% 70  32,11% 96  44,04%
tarea BCF
Asistarea nasterii vagi- - - - - 218 100%
nale (prezentare
craniand)
Asistarea nasterii vagi- - - - - 218 100%
nale (prezentare pelvind)
Asistentd in distocie de - - - - 218 100%
umerasi
Aplicarea forcepsului, - - - - 218 100%
ventuzei obstetricale
Decolarea manuala a - - - - 218 100%
placentei
Tamponament uterin - - - - 218 100%
Suturarea epiziotomiei - - - - 218 100%
sau a laceratiilor cervi-
cale/vaginale
Chiuretaj uterin - - - - 218 100%
Aspirare vacuum - - - - 218 100%
manuala
Suturarea rupturii - - - - 218 100%
uterine
Operatie cezariana - - - - 218 100%
Histerectomie totald/ - - - - 218 100%
subtotala
Laparoscopie - - - - 218 100%
diagnosticd/chirurgicala
Examen ecografic ob- - - - - 218 100%
stetrical
Examinarea nou-ndscu- - - - - 218 100%
tului si aprecierea
scorului Apgar
Evaluarea detresei respi- - - - - 218 100%
ratorii a nou-ndscutului
Evaluarea deshidratdrii - - - - 218 100%
nou-ndscutului
Resuscitare neonatala - - - - 218 100%

Table 2

Evaluarea abilitdtilor practice in urgentele obstetricale, ginecologice si neonatologice

The students’ opinion about their level of skills for clinical /surgical
procedures and manoeuvres in the field of obstetrics, gynaecology
and neonatology at the end of university years

Final-year medical stu- I am well pre- I require help  Notatall
dents (n=218) pared and do not or supervision prepared

require supervi- of a more expe-

sion or help of  rienced person

a more experi-

enced person

n % n % n %
History taking 199 91.28% 19 872% - -
Obstetrical clinical exami- 68 31.19% 130 59.63% 20 9.17%
nation, Leopold palpation,
pelvimetry
Gynaecological pelvic - - 42 19.27% 176 80.73%
examination
Vaginal speculum exam 23 10.55% 81 37.16% 114 52.29%
Vaginal bimanual exam - - 42 19.27% 176 80.73%
Collecting endocervi- - - 63 289% 155 71.11%
cal smear, Papanicolaou
smear
Detection and interpreta- 52 2385% 70 32.11% 96 44.04%
tion of FHR
Assisting a vaginal births - - - - 218 100%
in cephalic presentation
Assisting a vaginal breech - - - - 218 100%
birth
Management of shoulder - - - - 218 100%
dystocia
Application of obstetri- - - - - 218 100%
cal forceps or vacuum
delivery
Manual removal of pla- - - - - 218 100%
centa
Uterine plugging - - - - 218 100%
Suturing episiotomy or - - - - 218 100%
cervical / vaginal lacera-
tions
Uterine curettage - - - - 218 100%
Manual vacuum aspiration - - - - 218 100%
Suturing the uterine - - - - 218 100%
rupture
Caesarean section - - - - 218 100%
Hysterectomy (total / - - - - 218 100%
subtotal)
Laparoscopy - - - - 218 100%
Obstetrical ultrasound - - - - 218 100%
exam
Examination and assess- - - - - 218 100%
ment of the newborn /
Apgar score
Evaluation of the newborn - - - - 218 100%
respiratory distress
Evaluation of the newborn - - - - 218 100%
dehydration
Neonatal resuscitation - - - - 218 100%
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logice (8,06+1,89) si In comunicarea cu pacientii (7,83+1,63).
Nivelele cele mai joase ale sigurantei studentilor au fost con-
statate in efectuarea examenului pelvin (5,74+2,66 pe scara
de 10 puncte) [3]. Premadasa I. si coaut. (2007) au studiat
increderea rezidentilor la finisarea stagiului de rezidentiat in
efectuarea abilitatilor clinice de baza. Autorii si au constatat ca
majoritatea rezidentilor au fost siguri ca poseda abilitatile cli-
nice de rutina (88%), interpretarea EKG (87%), insertia unei
linii intravenoase (72%), insertia unui cateter uretral (73%).
In acelasi timp, numai jumatate din rezidenti au fot siguri ci
poseda abilitati pentru efectuarea manevrelor obstetricale si
ginecologice: epiziorafie (42,5%), asistenta unei nasteri fizio-
logice (35,5%), recoltarea frotiului cervical (22,5%) [10].

Sabourin J. si coaut. (2014), efectudnd un studiu despre
gradul de incredere al studentilor in asistenta nasterii vagina-
le normale, au constatat ca numai 13,9% din studenti au con-
siderat ca sunt pregatiti pentru a asista independent sau cu
o supraveghere minima o nastere vaginala necomplicata [11].

Un studiu asemanator a fost efectuat de catre Pierides K.
si coaut. (2013), care au avut drept scop repartizarea si vali-
darea unei liste de competente, pentru auto-evaluarea de ca-
tre studentii de la medicinad a increderii in capacitatile proprii
de a gestiona situatiile clinice in obstetrica si ginecologie [9].
Spre deosebire de rezultatele noastre, majoritatea studentilor
australieni (75,8%) s-au simtit siguri si bine pregatiti pen-
tru a recunoaste si gestiona cele mai frecvente si importan-
te conditii obstetricale si ginecologice. Increderea a fost mai
mare printre studentii de sex feminin. Conform opiniei autori-
lor, documentarea competentelor studentilor la medicina este
utild pentru structurarea curriculum-ului national in obstetri-
ca si ginecologie 1n institutiile medicale [9].

Concluzii

Rezultatele studiului au evidentiat deficiente in nivelul de
pregatire profesionald universitarda in domeniul urgentelor
obstetricale, ginecologice si neonatale in cadrul USMF ,Nico-
lae Testemitanu”.

Rezultatele obtinute contureaza necesitatea optimizarii
calitatii instruirii clinice, cu cresterea accesului studentilor
la programe si training-uri care sa asigure dezvoltarea
competentelor necesare pentru acordarea serviciilor calitative
in domeniul urgentelor obstetricale, ginecologice si neonatale.
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ge clinical situations in obstetrics and gynaecology [9]. Unlike
our results, most Australian students (75.8%) felt confident
and prepared to recognize and manage the most common
obstetrical and gynaecological conditions. Confidence was hi-
gher among female students. According to the authors, docu-
menting medical student’s skills is useful for structuring the
national curriculum in medical institutions [9].

Conclusions

Our results showed deficiencies in the university training
in obstetrical, gynaecological and neonatal emergencies at
the Nicolae Testemitanu State University of Medicine and
Pharmacy. Existing training programs in Moldova do not pro-
vide specific acquisition of practical skills in the field of ob-
stetrics, gynaecology and neonatology by medical students.
Our results outlines the necessity to improve the quality of
clinical training, with an increased access to simulation trai-
ning programs, in order to increase the quality of medical
education.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Putine studii stiintifice descriu, comparativ, circumstante-
le producerii, repartizarea pe sexe si gravitatea combustiilor
in functie de zonele climaterice ale planetei. Etiologia com-
bustiilor in functie de zona climaterica, in care acestea s-au
produs, de asemenea, nu a fost sistematizata in datele accesi-
bile de literatura.

Ipoteza de cercetare

Existd diferente semnificative in tipul agentului termic le-
zional, repartizarii pe sexe, locului si circumstantelor de pro-
ducere a arsurilor, asociate cu zonele climaterice ale planetei.

Noutatea adusa literaturii stiintifice din domeniu

Sunt prezentate date originale referitoare la cauzele lezi-
unilor termice, circumstantele de producere, particularitatile
agentului termic lezional si repartizarii pe sexe si pe categorii
de varsta a pacientilor arsi.

Rezumat

Introducere. Arsurile termice devin evenimente din ce In
ce mai frecvente In lumea contemporana. Diversitatea agenti-
lor termici lezionali, geografia si circumstantele de producere,
demografia victimelor necesitd o sistematizare prin prisma
mai multor parametri. Cunoasterea aspectelor mentionate
permite o estimare mai reala a riscurilor, o alocare mai ratio-
nala a resurselor si o organizare mai buna a asistentei medi-
cale urgente, a serviciului de situatii exceptionale, precum si a
reabilitarii victimelor.

Material si metode. A fost sistematizata cazuistica arsuri-
lor termice pe un numar de 1840 de pacienti din trei zone cli-
materice (tropicald, subtropicala si continentala) prin prisma
repartizarii pe sexe, grupurilor de varstd, circumstantelor de
producere si agentilor termici lezionali. Statistica descriptiva.

Rezultate. Din punct de vedere a agentului termic lezional,
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What is not known yet, about the topic

Few scientific studies describe in comparison the circum-
stances of burn occurrence, gender repartition and the seve-
rity of the burns according to different climate zones on the
planet. The etiology of the burns according to climate zones
has not been systematized in literature either.

Research hypothesis

Significant differences exist regarding the type of the che-
mical agent, gender repartition, the place and circumstances
of burn occurrence, associated with climate zones of the pla-
net.

Article’s added novelty on this scientific topic

Original data is presented regarding the cause of thermal
burns, circumstances of occurrence, particularities of the le-
sional thermal agent, gender and category repartition of pa-
tients with burns.

Abstract

Introduction. Nowadays burns become more and more
frequent in our contemporary world. The variety of lesional
thermal agents, geography and circumstances of occurrence,
victims’ demography need a multi-parameter systematization.
Knowing the above-mentioned aspects make it possible to es-
timate better the risks, to gestionate financial resources and
better organize the first medical aid, exceptional situations’
service, as well as victims’ rehabilitation.

Material and methods. A number of 1840 patients with
thermal burns from 3 climate zones (tropical, subtropical and
continental), taking in consideration their gender repartition,
age groups, circumstances of occurrence and lesional thermal
agents. Descriptive statistics.

Results. Analysing the lesional thermic agent we notice
significant differences in the cause, place of occurrence and



se constata diferente semnificative in cauzele, locul producerii
si repartizarea pe sexe a cazurilor de combustii. Cunoasterea
particularitatilor cazuisticii regionale permite o planificare si
organizare mai buna a serviciilor de asistentd medicala urgen-
ta si specializata si celor de situatii exceptionale.

Concluzii. Repartizarea pe sexe a pacientilor arsi, cat si
proportia copiilor afectati de combustii (toate cauzele fiind
insumate), este similara pe mapamond, indiferent de zona cli-
materica studiatd. Cazurile de combustii se Intdlnesc de doua
ori mai frecvent 1n zona tropicald (in majoritate - tentative
suicidare prin autocombustie la tinere de 14-35 de ani, aflate
in stare de afect sau de depresie), decat in zona continentala.

Cuvinte cheie: zone climaterice, boala arsilor, agenti ter-
mici lezionali.

Introducere

Studierea detaliatda a impactului arsurilor asupra orga-
nismului uman a cunoscut o intensificare semnificativa in
ultimele decenii ale sec. XX. Lucrarile fundamentale, scrise in
consecintd, au conturat noua specialitate - Combustiologia si
au delimitat specialitatea de combustiolog. Intensificarea cer-
cetarilor se datoreaza atat progresului tehnologic, cat si celui
din arta militara, care a crescut frecventa si a generat, in ulti-
mii 30 de ani ai sec. XX, noi tipuri de arsuri (de exemplu, cele
provocate de laser, in special cel din cadrul armelor ofensive).

in acest context, conform datelor expertilor din Statele Uni-
te ale Americii (Presno J., Albarran A., 1969), intr-un eventual
conflict militar cu aplicarea armei termonucleare, in primele
24 de ore vor fi mai mult de 75 de milioane de persoane afec-
tate prin actiunea agentilor termici. De aceea, In prezent, cand
la armamentul termonuclear s-a adaugat si armamentul laser;
studiile in domeniul arsurilor prezinta un interes deosebit, in
special 1n aspectele organizarii si planificarii apararii civile.

Cercetarile stiintifice din ultimele decenii arata c3, in majo-
ritatea cazurilor, arsurile se manifesta printr-o patologie gene-
ralizatd, In care este implicat intregul organism, cu o mare va-
riatie patologica, in primul rand, a hemodinamicii, echilibrului
hidro-electrolitic, statutului metabolic si termoreglarii. Si doar
in cazul leziunilor termice cu suprafata foarte redusa, se pro-
duce un rasunet local.

Cercetdrile au constatat multe aspecte ale bolii arsilor, ca
de exemplu, alterarile microstructurii celulare, metabolismului
celular, au precizat rolul prostaglandinelor, al altor factori im-
plicati in procesul inflamator, care au condus la schimbarea pa-
radigmelor si principiilor tratamentului local si celui sistemic.

Un interes deosebit pentru combustiologie il constituie
progresele biotehnologiei, in special aspectele ce tin de cres-
terea tesuturilor cutanate artificiale, cu grefarea lor in zonele
afectate. In contextul acestor evolutii stiintifice, s-a realizat si
prezenta lucrare, care a avut drept scop studierea etiologiei
combustiilor in diferite conditii climaterice ale globului pa-
mantesc (zonele tropicala, subtropicala si continentala).

Material si metode
Studiul dat a fost realizat pe 1840 de pacienti arsi, dinte
care, 1286 de pacienti au provenit din regiunile cu climat tro-
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gender repartition of burn cases. Knowing particularities of
regional casuistry offers a chance to better plan and organize
first medical aid, specialized medical assistance and the ser-
vice of exceptional situations.

Conclusions. Gender repartition of patients with burns as
well as the proportion of affected children (with all causes in-
cluded) is similar worldwide, regardless of climate zone studi-
ed. Combustion cases are twice more frequent in the tropical
zone than in the continental zone (the majority of cases are
suicide attempts through auto combustion in young women,
14-35 years, with depression or in an affective state).

Key words: climate zones, burns, lesional thermal agents.

Introduction

Detailed study of the burns’ impact on the human body was
intensified in the last decades of the XX century. The funda-
mental works written in consequence have contoured a new
branch - Combustiology and a new speciality - combustiolo-
gist. Intensification of researches is due to the technologic pro-
cess as well as military activity that have raised the frequency
and have generated in the last 30 years of the XX century new
types of burns (for example laser burns of offensive guns).

In this context, according to expert data from United States
of America (Presno J., Albarran A., 1969), in case of a milita-
ry conflict with the use of thermonuclear weapon, in the first
24h there will be 75 million people affected by thermal agents.
That is why, today when laser weapons have been added to
thermonuclear weapons, studies in this domain have an incre-
ased interest, especially regarding organization and planning
of civil protection.

Scientific researches from the last decades show that in the
majority of cases, burns present as a generalized pathology in-
volving the entire human body, with a large range of clinical
manifestations, first of all hemodynamic instability, hydroelec-
trolytic disturbances, affected metabolic and thermal regulati-
on state. Only burns with a small affected surface have a local
impact.

Studies have established many aspects of combustional di-
sease such as: alterations in cellular microstructure and cell
metabolism, the prostaglandins’ role and other factors invol-
ved in the inflammation process that changed the theories and
local, as well as systemic treatment.

High interest in combustiology is shown by biotechnology,
especially in such fields as growing artificial skin and its graf-
ting on affected areas. In this context of scientific evolution
this research was made with the aim of etiology study of burns
in different climate conditions on earth (tropical, subtropical
and continental zones).

Material and methods

This study included 1840 patients with burns, 1286 of
which were from regions with tropical climate (Cuba and
Guinea), 191 patients were from regions with subtropical cli-
mate (Tunisia) and 363 patients were from regions with con-
tinental climate (Moldova, Moscow, Harkov, Minsk). Casuistry
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pical (Cuba si Guineea), 191 de pacienti - din climatul subtro-
pical (Tunisia) si 363 de pacienti - din climatul continental
(Moldova, or. Moscova, or. Harkov, or. Minsk). A fost sistema-
tizatd cazuistica arsurilor termice prin prisma repartizarii pe
sexe, grupurilor de varsta, circumstantelor de producere si
agentilor termici lezionali.

Statistica descriptiva.

Rezultate

Repartizarea pacientilor arsi, inclusi in studiu, in functie
de zonele climaterice, este prezentata in Tabelul 1. Frecventa
arsurilor a fost mai mare la femei in zona tropicala si subtro-
picala - 55% si 60% fata de, respectiv, 45% si 40%, la barbati.
in zona continental3, in schimb, raportul este invers: barbatii
reprezinta 56%, iar femeile - 44%.

Tabelul 1
Numarul pacientilor arsi, studiati in functie de zona climaterica
(n=1840)

Zonele Statul sau localitatea %
Tropicala Cuba si Guineea (n=1286) 70
Subtropicala Tunisia (n=191) 10
Continentala Moldova (n=217) 20

Moscova (n=30)
Harkov (n=80)
Minsk (n=36)

In zona tropicala si subtropicald, au predominat arsurile la
varsta de 14-25 de ani; in cea continentala - predominarea a
fost Intre 26 si 35 de ani. Numarul mare de cazuri de arsuri
printre femeile tinere In zona tropicala se explica prin tentati-
vele frecvente de suicid prin autoincinerare.

in schimb, nu au fost atestate diferente semnificative in frec-
venta arsurilor la copii (Tabelul 2). Totusi, procentul de arsuri
la copii este mare - 16% din numarul de pacienti spitalizati.

Tabelul 2

Proportia copiilor cu combustii in functie de zonele climaterice
Zona pacienti, dintre ei copii, dupé gen

n n (%) masculin, n (%) feminin, n (%)

Tropicala 1286 207 (16%) 110 (53%) 97 (47%)
Subtropicala 191 32 (16%) 15 (47%) 17 (53%)
Continentald 363 63 (17%) 32 (51%) 31 (49%)
Total 1840 302 (16,4%) 156 (51,7%) 146 (48,3%)

Dupa caracterul agentilor termici, in zona tropicald, ma-
joritatea arsurilor au fost de la flacara (incendii). Asadar, din
numarul total de 483 de barbati din zona tropicala, 307 (64%)
au capatat arsuri de la flacara. Din numarul total de 596 de
femei, de la flacara au capatat arsuri 428 (81%) de persoane.
Copii au fost 207, dintre care, de la flacara au capatat arsuri
121 (58%).

in aceasti zon3, arsurile de la actiunea lichidului fierbinte
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was studied from the aspect of gender repartition, age groups,
circumstances of occurrence and lesional thermal agents.
Descriptive statistics.

Rezults

Repartition of patients with burns included in the study ac-
cording to climate zones is presented in Table 1. The frequency
of burns was higher in women from tropical and subtropical
zones - 55% and 60% vs 45% and 40% in men respectively. In
the continental zone the ratio is opposite: frequency in men is
56% and in women - 44%.

Table 1
Number of patients with burns studied according to the climate
zone (n=1840)

Zones State or location %
Tropical Cuba and Guinea (n=1286) 70
Subtropical Tunisia (n=191) 10
Continental Moldova (n=217) 20

Moscow (n=30)
Harkov (n=80)
Minsk (n=36)

In the tropical and subtropical zones burns prevail at ages
14-25 y.o., in the continental zone - 26-35 y.0. A high number
of cases in young women in tropical zones are due to frequent
suicide attempts through auto incineration.

Instead, no significant differences in the frequency of burns
in children have been attested (Table 2). However, the percent-
age of burns in children is high - 16% of the total number of
hospitalized patients.

Table 2
Proportion of children with combustions according to climate zones
. gender
patients,  out of them

Zone n children, n (%)

PP males,n (%) females, n (%)
Tropical 1286 207 (16%) 110 (53%) 97 (47%)
Subtropical 191 32 (16%) 15 (47%) 17 (53%)
Continental 363 63 (17%) 32 (51%) 31 (49%)

Total 1840 302 (16.4%) 156 (51.7%) 146 (48.3%)

In the tropical zone, the cause of the burns, in the majority
of cases was due to flames (fire). So, out of a total number of
483 men from the tropical zone, 307 (64%) had burns from
flame exposure. Out of a total number of 596 women, 428
(81%) had burns from flame exposure. Out of a total number
of 207 children, 121 (58%) had burns from flame exposure.

In this zone, burns due to hot liquids is only 17.2%, this
low frequency is caused by reduced contact with hot liquids
(less time spent in the kitchen, predominance of solid foods
and cold beverages). The situation changes dramatically in



la femei este de doar 17,2%, deoarece ele au mai putin contact
cu lichidul fierbinte (durata redusa de timp, petrecutd in buca-
tdrie, predominarea alimentatiei solide si a bauturilor racori-
toare). Imaginea se schimba brusc 1n zona subtropicala si cea
continentala. Aici, partea feminina capata majoritatea arsurilor
de la lichidul fierbinte - 75,8% (in zona subtropicald) si 82,8%
(In cea continentald). in schimb, barbatii, atdt in zona tropicala,
cat si in cea continentala, majoritatea arsurilor le capata de la
flacara, deoarece sunt mai putin ocupati in menaj si mai multin
productie. Aceeasi situatie se atesti si la copii. In zona tropicali
ei capata arsuri de la foc (In special, de la focurile de tabarg, in
timpul jocului), In cea continentala - de la lichid fierbinte (cau-
za-origine aici fiind neatentia adultilor). Restul cauzelor de ar-
suri (electrice, chimice, solare, actinice etc.) se Intdlnesc relativ
rar (Tabelul 3), cu toate ca cele electrice, odata produse, sunt
extrem de grave.

Tabelul 3
Repartizarea pacientilor dupa caracterul agentului termic, in functie
de zonele climaterice
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Table 3
Patients repartition according to the type of thermal agent depend-
ing on climate zones

Climate Males (M) Type of thermal agent, n (%)

Zona cli- Barbati (B) Caracterul agentului termic, n (%)

matericd Femei (F)

Copii (¢) focdes- lichid  curent sub-  sub-  raze fulger

zone Females (F)
Children (C) flames hot electri- chemi- radio- sun- light-
liquid city cal sub-active rays ning
stances sub-
stances
Tropical M (1=483) 307 151 11 6 3 2 3
(n=1286) " "~ (64%) (31.3%) (2.3%) (1%) (0.5%) (0.4%) (0.5%)
428 102 1 7 3 1
F(n=596) (81%) (17.2%) (0.1%) (1.1%) (0.5%) (0.1%)
121 84 2
CO=207) (s80) (@1%) (1%) ] -
Subtmpi-M (ne64) 27 31 3 2 ) 1 )
cal B (42.1%) (48.4%) (4.7%) (3-2%) (1.6%)
(n=191)
23 72
F=95)  (24200) (75.8%) ~ .
15 17
CO=32) o) (53%) ’ ; ’ ’
Conti- M (n=186) 152 10 12 1 2 7 2
nental - (81.7%) (5.3%) (6.4%) (0.6%) (1.2%) (3.7%) (1.2%)
(n=363)
17 109 1 4 1 - -
F(n=132) (12.8%) (82.8%) (0.7%) (3%) (0.7%)
29 32 2
CI=63)  uew) (51%) (3%) I
Total 1153 620 22 20 9 10 6
(n=1840) (62.7%) (33.6%) (1.2%) (1.1%) (0.5%) (0.6%) (0.3%)

chis fierbinte electric stante stante solare
chimi- radioac-
ce tive
TropicalﬁB(n_483] 307 151 11 6 3 2 3
(n=1286) ® L= (64%) (31,3%) (2,3%) (1%) (0,5%) (0,4%) (0,5%)
428 102 1 7 3 1
F(n=59) g106)  (17,2%) (0,1%) (1,1%) (0,5%) ~ (0,1%)
121 84 2
CO=207) (580)  (41%) (1%)
Subtropi-B( —64) 27 31 3 2 . 1 )
cala = (42,1%) (48,4%) (4,7%) (3,2%) (1,6%)
(n=191) 2 s
F(n=95) " (24206) (758%) ’ ) )
15 17
CO=32)  4700)  (53%) ; T
Continen-B (n=186) 152 10 12 1 2 7 2
tald - (81,7%) (53%) (6,4%) (0,6%) (1,2%) (3,7%) (1,2%)
n=363
¢ ) Fne132) V7 109 1 4 1 - -
- (12,8%) (82,8%) (0,7%) (3%) (0,7%)
29 32 2
CO=63) 4oy (51%) B%) ] ] :
Total 1153 620 22 20 9 10 6
(n=1840) (62,7%) (33,6%) (1.2%) (1,1%) (0,5%) (0,6%) (0,3%)

Majoritatea arsurilor s-au produs la domiciliu. ins3, daci
in conditii tropicale, barbatii au capatat arsuri la domiciliu
in 58,6% din cazuri, apoi, in zona continentala, la domiciliu
arsuri au capatat doar 10,6% dintre barbati; restul (77%) - la
locul de lucru. Partea femining, atat in zona tropicalg, cat siin
cea continentala, se accidenteaza termic relativ rar lalocul de
munca - in 7% si, respectiv, 10,6%. in toate zonele, in peste
95% din cazuri, copiii capata arsuri la domiciliu (Tabelul 4).

Dupa gravitatea lor, in zona tropicala, arsuri de gradul I1IB-
IV au inregistrat 62,2% din cazuri, dintre care: cu afectarea de

the subtropical and continental zones. Here, women get their
burns from hot liquids - 75.8% (subtropical zone) and 82.8%
(continental zone). Men instead, are less involved in house
holding and more in industry. The same situation is attested
in children. In the tropical zone children get their burns from
flames (especially from bonfires during games), in the conti-
nental zone - from hot liquids (caused by adults’ inattention).
The rest of the burns’ causes (electric, chemical, solar, actinic
etc.) are less frequently seen, even though electrical burns,
once occurred, are extremely severe.

The majority of burns have occurred at home. But, if in tro-
pical regions men experienced burns at home in 58.6% of ca-
ses, in continental regions men experienced burns at home only
in 10.6% of cases, the rest of the cases (77%) occurred at the
work place. Women, in tropical and continental zones accident
themselves relatively rarely at their workplaces: 7% and 10.6%
respectively. In all climate zones, more than 95% of children get
burns at home (Table 4).

According to the degree of the burns, in tropical zones bur-
ns of IIIB-IV degree were registered in 62.2% of the cases, of
which: less than 5% of skin surface (SS) affected - 285 (22%)
cases, up to 20% of SS affected - 245 (19.2%) cases, up to 40%
of SS affected - 125 (9.7) cases, over 40% of SS affected - 145
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Tabelul 4
Repartizarea pacientilor in functie de locul accidentarii

Barbati (B)
Femei (F) la domiciliu la loc%l de acclldent terllt?tlva de
Copii (C) munca rutier suicid

Zona tropicald

B (n=483) 283 (58,6%) 167 (34,6%) 18(3,7%) 15 (3,1%)
F (n=596) 394 (66,1%) 43 (7,2%) 4(0,7%) 155 (26%)
C (n=207) 196 (94,7%) 2 (0,9%) 6(29%) 3(1,5%)
Zona subtropicald

B (n=64) 40 (62,5%) 21(32,5%) 3 (5%)

F (n=95) 74 (77,8%) 7 (7,4%) 5(53%) 9(9,5%)
C (n=32) 31 (97%) - 1 (3%)

Zona continentald

B (n=168) 18 (10,6%) 129 (77%) 16(9,5%) 5 (2,9%)
F (n=132) 114 (86,4%) 14(10,6%) 2(1,5%) 2(1,5%)
C (n=63) 60 (95%) 2 (3,1%) 1(1,9%)

Total (n=1840) 1210 (65,8%) 385 (20,9%) 56 (3,0%) 189 (10,3%)

pana la 5% din suprafata corpului (SC) au fost 285 (22%) de
pacienti, pana la 20% SC - 245 (19,2%) de pacienti, pana la
40% SC - 125 (9,7%) de pacienti si cu arsuri de peste 40% SC
- 145 (11,3%) de pacienti. Din numarul total de pacienti, 486
(37,8%) au avut arsuri superficiale de gr. I-II-IIIA (Tabelul 5).

Tabelul 5
Repartizarea pacientilor dupa suprafata si profunzimea arsurii,
inclusiv copiii. Zona tropicala

Gradul arsurii
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Table 4

Repartition of patients according to the place of occurrence

Males (M)

Females (F) at home at work carac suicide
Children (C) cident attempt
Tropical zone

M (n=483) 283 (58.6%) 167 (34.6%) 18 (3.7%) 15 (3.1%)
F (n=596) 394 (66.1%) 43 (7.2%)  4(0.7%) 155 (26%)
C (n=207) 196 (94.7%) 2 (0.9%) 6(29%) 3 (1.5%)
Subtropical zone

M (n=64) 40 (62.5%) 21(32.5%) 3(5%) -

F (n=95) 74 (77.8%) 7 (7.4%) 5(53%) 9 (9.5%)
C (n=32) 31 (97%) 1(3%) -
Continental zone

M (n=168) 18 (10.6%) 129 (77%) 16(9.5%) 5 (2.9%)
F (n=132) 114 (86.4%) 14 (10.6%) 2 (1.5%) 2 (1.5%)
C (n=63) 60 (95%) 2 (3.1%) 1(1.9%) -

Total (n=1840) 1210 (65.8%) 385 (20.9%) 56 (3.0%) 189 (10.3%)

(11.3%) cases. Out of the total number of patients, 486 of pati-
ents (37.8%) had superficial burns of I-II-11I1A degree (Table 5).

Therefore, patients with burns, transported in shock, with
less than 25% of SS affected were - 475 (36.9%), with more
than 25% of SS affected - 244 (18.9%) of patients.

Table 5
Repartition of patients according to surface and burn degree, chil-
dren inclusive. Tropical zone

Burn degree

Supra- .
fatg n I1IB - IV (suprafata arsa) Skin
» % [_NLA surface, n I1IB - IV (skin surface)
arsa, % - % I-1ITA
0, - 0, - 0, - 0, 0,
(<5%) (5-20%) (21-40%) (41-60%) (>60%) (<5%) (5-20%) (21-40%) (41-60%) (>60%)
397 170 397 170
<5 567 - - - - . . ; ]
70%)  (30%) S 567 00y 30%)
82 97 165
6-15 344 ; ; ; ) 82 97 165 ) )
(24%)  (28%) (48%) 615 3% ag)  (28%)  (48%)
7 11 44 69
16-25 131 - - . 7 11 44 69 . ;
(53%)  (84%) (336%) (527%) 1625 131 (5399)  (84%)  (33.6%) (52.7%)
3 24 35
2635 62 - ; ; ) ) 3 24 35 ) )
(4,8%) (38,7%) (56,5%) 26-35 62 (4.8%) (38.7%) (56.5%)
4 11 17 2
36-45 34 - 4 11 17 2
(118%) (324%) (50%)  (58%) 36-45 34 - (11.8%) (324%) (50%)  (58%)
1 4 1 911
46-60 35 - 1 4 19 11
0, 0, 0, 0, - - -
(28%) (114%)  (543%) (315%) 4660 35 (28%) (114%) (543%) (315%)
1 598 15 98
>60 113 - - - ; }
(133%)  (86,7%) >60 113 (133%) (86.7%)
36 285 245 125 36 109 86 285 245 125 36 109

Total 1286 4
(37,8%) (22%) (192%) (9,7%) (2,8%) (85%)

In consecintd, pacienti arsi, transportati in stare de soc,
au fost: cu SC afectata <25% - 475 (36,9%) de pacienti, cu SC
afectata >25% - 244 (18,9%) de pacienti.

4
Total 12
ota 86 (37.80) (22%)

(192%) (97%)  (2.8%)  (8.5%)
In the tropical zone, from all the patients with more than

5% of SS affected, 30.9% had deep burns of I1IB-1V degree, and

69.1% had superficial burns (Table 6). Out of them, transpor-



in zona subtropicali, cu arsuri profunde, de gr. IIIB-1V, pe
mai mult de 5% din suprafata corpului, au fost 30,9% din pa-
cienti, iar cu arsuri superficiale - 69,1% din pacienti (Tabelul
6). Dintre acestia, transportati in stare de soc: cu SC afecta-
ta <25% - 53 (27,7%) de pacienti, cu SC afectatd >25% - 29
(15,2%) de pacienti.

Tabelul 6
Repartizarea pacientilor dupa suprafata si profunzimea arsurii,
inclusiv copiii. Zona subtropicala

Gradul arsurii

Supra-
fata n
arsd, % I-1ITA

I1IB - IV (suprafata arsa)

(<5%)  (5-20%) (21-40%) (41-60%) (>60%)

<5 91 82(90%) 9(10%) - - - -

6-15 43 28(65%) 11 (25,5%)4 (9,5%)
16-25 26 19(73%) 6(23%) 1(4%) - - -

26-35 2 2 (100%) - - -
36-45 15 3(20%) 2(133%) 1(66%) 7 (46,7%) 2 (13,4%) -
4660 - - - - - - -

>60 14 - 1(72) - - 6 (42,8%) 7 (50%)

roral 191 132 29 8 7 8 7
(69,1%) (153%) (42%) (36%) (42%)  (36%)

In zona continentald, numairul pacientilor cu arsuri grave a
fost semnificativ mai mare, si a constituit 76,3% din numarul
total de pacienti (In majoritate, barbati). Explicatia este cd ma-
joritatea cazurilor de arsuri grave au fost produse la locul de
munca (In zona tropicala - mai mult la femei, in tentativa de
suicid), Tabelul 7.

Tabelul 7
Repartizarea pacientilor dupa suprafata si profunzimea arsurii,
inclusiv copiii. Zona continentala

Gradul arsurii

Etiologia arsurilor in diferite conditii climaterice

ted in shock with less than 25% of SS affected were 53 (27.7%)
patients, and with more than 25% of SS affected - 29 (15.2%)
patients.

Table 6
Repartition of patients according to surface and burn degree, chil-
dren inclusive. Subtropical zone

Burn degree

Skin
surface, n
% I-1ITA

IIIB - 1V (skin surface)

(<5%)  (5-20%) (21-40%) (41-60%) (>60%)

<5 91  82(90%) 9 (10%) - - - -
6-15 43 28(65%) 11 (25.5%)4 (9.5%) - - -
16-25 26 19(73%) 6(23%) 1(4%) - - -
2635 2 - - 2 (100%) - - -

36-45 15 3(20%) 2(13.3%) 1(6.6%) 7 (46.7%) 2 (13.4%) -

46-60 - - - - - - -
60 14 - 172) - - 6 (42.8%) 7 (50%)
Toral 191 132 29 8 7 8 7

(69.1%) (153%) (42%) (3.6%) (42%) (3.6%)

In the continental zone the number of patients with severe
burns was significantly higher - 76.3% ouf of the total number
of patients (the majority being males). This is explained by the
fact that most of the burns occurred at the workplace (com-
pared to the tropical zone where severe burns occurred more
frequently in women in suicide attempts), Table 7.

Table 7
Repartition of patients according to surface and burn degree, children
inclusive. Continental zone

Supra-
fata n I1IB - IV (suprafata arsa)
arsi, % [-1A
(<5%)  (5-20%) (21-40%) (41-60%) (>60%)
63 22
< a @ew) ’
14 13 93
6-15 43 (1L,6%) (10,8%) (77.6%)
4 18 27 6
16-25 26
(73%) (327%) (49%) (11%)
2 3 16 9
2635 2 67 (10%)  (533%) (30%)
2 11 21 5 1
6-45 1
36-45 15 (oo 275%) (525%) (125%) (2,5%)
3 3 2
46- - - - R
6-60 30%)  (50%) 20%)
1 1 12 9
60 M uy (44) i (52,1%) (39,1%)
Total 191 86 71 162 20 13 11

(23,7%) (19.6%) (44,6%) (55%) (3.6%)  (3%)

Skin n Burn degree
sur- I-11A 11IB - IV (skin surface)
face,
% (<5%)  (5-20%) (21-40%) (41-60%) (>60%)
<5 91 63 22 - - -
(74%)  (26%)
6-15 43 14 13 93 - -
(11.6%) (10.8%) (77.6%)
16-25 26 4 18 27 6 -
(73%)  (327%) (49%) (11%)
26-35 2 2 3 16 9 -
(6.7) (10%)  (53.3%) (30%)
36-45 15 2 11 21 5 1
(5%) (27.5%) (52.5%) (12.5%) (2.5%)
46-60 - - 3 3 - - 2
(30%)  (50%) (20%)
>60 14 1 1 - - 12 9
(4.4) (4.4) (521%)  (39.1%)
Total 191 86 71 162 20 13 11

(23.7%) (19.6%) (44.6%) (5.5%) (3.6%) (3%)
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Aici, transportati in stare de soc au fost: cu SC afectata
<25% - 219 (60,3%) de pacienti, iar cu SC afectatd >25% -
103 (28,4%) de pacienti.

Frecventa mare a cazurilor de arsuri produse in tentativa
de suicid in zona tropicala necesita o atentie deosebita. La baza
acestei probleme stau conditiile climaterice. Din numarul total
de pacienti din zona tropicald, 173 (13,2%) au capatat arsuri
in tentative de suicid, dintre care 3 (1,7%) persoane - copii de
pana la 14 ani, 155 (89,6%) - femei si numai 15 (8,7%) - bar-
bati. Dupa varsta, majoritatea cazurilor au cuprins persoane
cu varsta intre 14 si 35 de ani. in zona continentali au fost
inregistrate doar 7 (1,9%) cazuri (Tabelul 8).

Tabelul 8
Repartizarea pacientilor arsi in scop de suicid in functie de varsta si
zona climaterica

tentativd gexul, varsta, ani

n

suicid, % B/F <14 14-25 26-35 36-45 46-60 >60

Zona tropicald

1286 173  B15 2 5 4 1 1 2
(13,4%) (88%) (134%) (33%) (27%) (6,6%) (6,6%) (134%)
F155 1 98 33 12 5 6

(91,2%) (0,6%) (63,2%) (21,3%) (7.7%) (3.3%) (3.9%)

Zona subtropicald

191 9 BO - - - - - -
(47%) (0%)
F9 - 5 2 - 1 1
(100%) (56%) (22%) (11%) (11%)
Zona continentald
363 7 B5 - 2 3 - - -
(1,9%) (71%) (40%) (60%)
F2 - 1 1 - - -
(29%) (50%) (50%)
Total 189 3 111 43 16 7 9
(10,3%) (1L,6%) (588%) (22,7%) (84%) (3,7%) (48%)
Discutii

in diferite conditii climaterice, fie ele continentale, tropi-
cale sau subtropicale, agentii naturali care pot provoca arsuri,
sunt aceiasi, Insa potentialul lor lezional, circumstantele pro-
ducerii si capacitatea de rezistentd a organismului uman sunt
diferite.

In conditiile tropicale, rolul principal il joaca factorul solar,
care are un potential lezional foarte mare - fie prin actiunea di-
recta arazelor solare, fie prin interactiunea cu un organism cu o
rezerva biologici si rezistentd redusi. in zona tropicali a Cubei,
actiunea directa a soarelui timp de 10-15 min asupra pielii ne-
adaptate, mai ales intre orele 12 si 16, poate produce arsuri de
gradul II. Cu toate acestea, arsurile produse de radiatia solara
directa se intalnesc relativ rar. Localnicul este atat de bine aco-
modat, incat se incadreaza perfect in armonia naturii si folo-
seste acest factor solar in scop curativ. Actiunea razelor solare
in tropice i favorizeaza activitatea, munca de zi cu zi, dispozi-
tia si 1i asigura o sandtate excelentd, daca el are o comportare
adecvata si o activitate bine organizatd. Aparitia arsurilor in
zona tropicala are loc, cel mai frecvent, la persoanele venite,
slab pregatite, neadaptate, neinstruite, sau la cele bastinase,
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Here, 219 (60.3%) patients were transported in a shock
state with less than 25% of SS affected, and 103 (28.4%) of
patients — with more than 25% of SS affected.

The high frequency of burns from suicidal attempts in the
tropical zone deserves increased attention. The root of the
problem is the climate conditions. From the total number of
patients from the tropical zone, 173 (13.2%) got their burns
from suicidal attempts, 3 (1.7%) were children younger than
14 y.0., 155 (89.6%) - women and only 15 (8.7%) men. Ac-
cording to the age group, the majority of patients were 14-35
y.o. In the continental zone, only 7 (1.9%) cases were recorded
(Table 8).

Table 8
Repartition of patients with burns from suicidal attempts according
to age and climate zone

n suicide  gender, age, years
attempt, M/F
% <14 14-25 26-35  36-45 46-60 >60
Tropical zone
1286 173 M 15 2 5 4 1 1 2
(13.4%) (8.8%) (13.4%) (33%) (27%) (6.6%) (6.6%) (13.4%)
F155 1 98 33 12 5 6

(91.2%) (0.6%) (63.2%) (21.3%) (7.7%) (3.3%) (3.9%)

Subtropical zone

191 9 MO - - - -
(4.7%) (0%)
F9 - 5 2 - 1 1
(100%) (56%) (22%) (11%) (11%)
Continental zone
363 7 M5 - 2 3 -
(1.9%) (71%) (40%) (60%)
F2 - 1 1 -
(29%) (50%) (50%)
Total 189 3 111 43 16 7 9
(10.3%) (1.6%) (588%) (22.7%) (84%) (3.7%) (4.8%)
Discussions

In different climate conditions, continental, tropical or sub-
tropical, natural agents that can produce burns are the same,
but their lesional potential, the circumstances of occurrence
and resistance capacity of the human body are different.

In tropical conditions, the main role is played by the solar
factor, which has a very high lesional potential: through di-
rect influence of the sunrays or through the interaction with
an organism with reduced biological reserve and resistance.
In the tropical zone of Cuba, the direct action of sunrays for
10-15 minutes on a non-adapted skin, especially between
12-16 PM, can produce burns of Il degree. Nevertheless, sun-
burns are rarely seen here. Locals are so well adapted that fit
perfectly in the harmony of nature and use this solar factor
in curative purposes. Solar rays action favours their activity,
everyday work, mood and provides them excellent health if
they have an adequate behaviour and a well-organized ac-
tivity. Sunburns are seen in this region in tourists, weakly
prepared, non-adapted, non-trained, or in people from so-



provenite din categoriile social vulnerabile. In conditii tropi-
cale, arsurile se asociaza frecvent cu boala hipertermica, care,
deseori, duce la deces.

in multe zone tropicale (Cuba, Guineea) se foloseste pe
larg alcoolul pur sau in amestec cu petrol in diferite scopuri
casnice, iar din cauza deficitului de energie electrica, aceste
componente se mai folosesc in calitate de combustibil pentru
candele, care explodeaza usor, provocand multe incendii si, re-
spectiv, victime cu arsuri grave. De asemenea, o mare parte din
casele de locuit sunt acoperite cu frunze de palmier. La cea mai
mica neatentie, ele se aprind usor, producand arsuri grave (in
aceste situatii, cele mai frecvente victime sunt copiii).

Un factor extrem de negativ in conditii tropicale este fuma-
tul, care, fiind foarte raspandit in societate, devine si o cauza
frecventa de producere de incendii, soldate cu arsuri grave.
Nu mai putin importanta este si starea melancolica in conditii
tropicale, care scade atentia si favorizeaza aparitia arsurilor,
mai ales de la incendii si lichide fierbinti. Mai rar se intalnesc
arsurile prin electrocutare sau cele chimice.

Un factor important in aparitia acestor arsuri este situatia
foarte limitata de activitate, atat sociala cat si fizica a femeilor
din regiunile tropicale mentionate. Se pare c3, totusi, factorul
determinant de baza al acestor tragedii este climatul tropical.

In majoritatea cazurilor (76,7%), femeile care au intre-
prins tentativa de suicid prin autoincinerare, afirmau ca nu-si
amintesc nimic din ceea ce se petrecea cu fiecare dintre ele in
ultimele minute de pana la actiunea disperatd; 23,3% dintre
ele au pomenit de emotii, conflicte sentimentale, sociale, fa-
miliale etc. ins3, post-factum, regretau adanc cele intimplate.

Majoritatea femeilor din zonele tropicale studiate nu lu-
crau, nu aveau studii, de aceea tot viitorul si-1 vedeau in cadrul
familiei (actuale sau viitoare). Pierderea prietenului sau a so-
tului pentru ele este o tragedie insurmontabila.

Concluzii

(1) in general, repartizarea pe sexe a pacientilor arsi, cat
si proportia copiilor afectati de combustii (toate cauzele fiind
insumate), este similara pe mapamond, indiferent de zona cli-
materica studiata.

(2) Din punct de vedere a agentului termic lezional, se
constatd diferente semnificative in cauzele, locul producerii
si repartizarea pe sexe a cazurilor de combustii. Cunoasterea
particularitatilor cazuisticii regionale permite o planificare si
organizare mai buna a serviciilor de asistentd medicala urgen-
ta si specializata si celor de situatii exceptionale.

(3) Cazurile de combustii se intalnesc de doua ori mai frec-
vent in zona tropicala (in majoritate - tentative suicidare prin
autocombustie la tinere de 14-35 de anij, aflate in stare de afect
sau de depresie), decat in zona continentala.
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cial vulnerable classes. In tropical conditions, burns are fre-
quently associated with hyperthermia disease, which often
leads to death.

In certain regions of Cuba and Guinea pure or mixed with
petroleum, alcohol is widely used in different household pur-
poses, and because of the lack of electricity these two com-
pounds are used as fuel for gas lamps, that easily explode
causing many fires and burn victims respectively. Also, a big
majority of houses are covered with palm tree leafs. In lack of
attention, they are easily set of fire, causing severe burns (in
these situations the most frequent victims are children).

An extremely negative factor in tropical zones is smoking,
widely spread, it is frequently the cause of fires. Also, melan-
cholic states in tropical zones play a significant role by reduc-
ing attention and therefore causing burns from fires and hot
liquids. Burn from electric shock and chemical burns are seen
less frequent.

An important factor in burn occurrence in tropical areas is
the limited daily activity of women, both social and physical.
Tropical climate seems to be the determinant factor of these
tragedies.

In the big majority of cases (76.7%), women that had sui-
cidal attempts through auto incineration affirm that they do
not remember anything that happened to them during min-
utes before the auto incineration, 23.3% of them mentioned
sadness, sentimental, family or social conflicts etc. However,
they regretted their actions post-factum.

The majority of women in the studied tropical zones did
not work, did not benefit from education that is why they
planned their future in their actual or future family. The loss of
a boyfriend or husband is an insuperable tragedy:.

Conclusions

(1) Generally speaking, gender repartition of patients with
burns, as well as the proportion of affected children is similar
worldwide (all cases being summed), regardless of the studied
climate zone.

(2) Taking in consideration the lesional thermal agent we
can relate significant differences in the cause, place of occur-
rence and gender repartition of combustion cases. Knowing
particularities of regional casuistry offers a chance to better
plan and organize first medical aid, specialized medical assis-
tance and the service of exceptional situations.

(3) Combustion cases are twice more frequent in the tropi-
cal zone than in the continental zone (the majority of cases are
suicide attempts through auto combustion in young women,
14-35 years, with depression or in an affective state).
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Normativele provizorii de consum ale analgezicelor opi-
oide (AO) in stationarele de nivel tertiar din Republica Mol-
dova au fost stabilite in baza unor date istorice, provenite din
timpurile sovietice. De atunci, determinantii consumului de
AO s-au modificat substantial. in consecinti, nu se cunoaste
consumul real de AO 1n institutiile mentionate, comparativ cu
normativele provizorii In vigoare.

Ipoteza de cercetare

Consumul real de analgezice opioide este semnificativ di-
ferit (mai mare) decat cel stipulat In normativele provizorii
oficiale in vigoare.

Noutatea adusa literaturii stiintifice din domeniu

Au fost argumentate noi normative provizorii de consum
ale analgezicelor opioide pentru sectiile stationarelor de pro-
fil tertiar, inclusiv, de profil pediatric, in scopul propunerii lor
pentru adoptare oficiala.

Rezumat

Introducere. Pe parcursul a 15 ani (1999-2013), incidenta
prin tumori maligne In Republica Moldova a crescut cu
160,16%, fapt care conditioneaza, inevitabil, cresterea consu-
mului de AO. Totusi, nu au fost efectuate, deocamdata, studii
autohtone, care ar argumenta normativele de determinare a
necesarului de analgezice opioide (AO) atat in conditii de am-
bulatoriu la 1000 de persoane pe an, cat si de stationar, pentru
1 pat, dupa profil, pe an.
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What is not known yet, about the topic

The provisional regulations regarding consumption of opi-
oid analgesics in this level of hospitals have been established
basing on historical data coming from the period of Soviet
Union. From that time, determinants of OA consumption, have
substantially changed. Due to this fact, the real consumption
of OA in these institutions, compare to provisional regulations
is not known.

Research hypothesis

The real consumption of opioid analgesics is significantly
different (higher) then the number stipulated (stated) in the
official provisional regulations.

Article’s added novelty on this scientific topic

There have been substantiated new norms for OA con-
sumption these hospitals departments, including pediatric de-
partment, therefor in order to be official approved.

Abstract

Introduction. During 15 years (1993-2013) the incidence
of malignant tumors in the Republic of Moldova increased by
160.16% and this fact unavoidable determined the increase of
OA consumption. However, still there are no domestic studies
which will determine the norms of OA needs, both, for 1000
of patients per year in outpatient department and for 1 bed
inpatient per year.



The consumption of opioid analgesics in tertiary level hospitals

Material si metode. Studiu descriptiv, selectiv, de analiza
a consumului de AO in conditii de stationar de nivel tertiar,
care a vizat perioada anilor 2011-2013 si 8 institutii, dintre
care 2 - pentru copii. Datele primare au fost colectate din re-
gistrele de evidenta ale AO si din rapoartele de activitate ale
institutiilor medicale vizate in studiu, care, ulterior, au fost
numerizate si analizate in tabele Excel (Microsoft Office). Sta-
tistica descriptiva.

Rezultate. Doar in anii 2011-2013, consumul total de AO
in cele 8 spitale, incluse 1n studiu, a crescut de la 254.260 de
fiole pe an la 278.928 de fiole pe an (+9,7%). in particular, da-
tele denota o crestere anuald a consumului de Promedol (sol.
inj. 2% - 1 ml) in oncologia pediatrica: in 2012 vs. 2011 - cu
153,0%, in 2013 vs. 2012 - cu 31,81%. Aceeasi tendinta se
atestad si in sectia hematologie pentru copii: in 2012 consumul
de Promedol a crescut fata de 2011 cu 66,6%, iar in 2013 fata
de 2012 - cu 120,0%. Considerabil a crescut si consumul de
Omnopon (sol. inj. 2% - 1 ml) In pediatria oncologica: daca in
2011 acest medicament nu era utilizat, atunci cresterea pen-
tru anul 2013 a fost de 350% fatda de 2012 (totusi, in valori
absolute, acest indicator este nesemnificativ - de doar 90 de
fiole la 30 de paturi). in aceeasi perioada, consumul de AO in
institutiile medico-sanitare de nivel tertiar a fost cel mai mare
1n anul 2013, iar medicamentul cel mai frecvent utilizat a fost
Fentanil (sol. inj. 0,005% - 2 ml) - 56,53% din consumul total
de opioizi.

Concluzii. Analiza datelor de consum ale AO pe sectii din
cadrul institutiilor medico-sanitare de nivel tertiar, a permis
stabilirea indicatorilor de consum real la un pat de stationar
pe an. Acesti indicatori s-au dovedit a fi mult mai mari, com-
parativ cu normativele provizorii de consum, aprobate prin
ordinul MS RM. Au fost calculati indicatori de consum pentru
AO pentru un pat stationar pe an in sectiile de profil pediatric
in institutiile medico-sanitare republicane, precum si pentru
unele sectii de profil chirurgical si oncologic (maturi), pentru
care, deocamdatd, nu exista normative provizorii, aprobate
oficial.

Cuvinte cheie: analgezice opioide, normativ provizoriu de
consum.

Introducere

Respectarea normelor stabilite in domeniul utilizarii an-
algezicelor opioide (AO) in scopuri medicale are un impact
major asupra situatiei privind managementul rational al aces-
tor medicamente. Evaluarea sistemului de asigurare cu AO
si al consumului acestora a fost realizata in 3 etape consecu-
tive, prima fiind axata pe o abordare complexd a probleme-
lor ce tin de utilizarea licita si ilicita a drogurilor in diverse
sectoare ale sanatatii publice si ale reglementarilor nationale
si internationale in acest domeniu, cu evidentierea evolutiei
cadrului legislativ; a 2-a etapa a cuprins analiza consumului
de AO 1n conditii de ambulatoriu pentru perioada 2011-2013
[1, 2]; a 3-a etapa - studiul consumului de AO 1n conditii de
stationar de nivel tertiar pentru aceiasi perioada, rezultatele
caruia sunt expuse in prezenta lucrare.

In conformitate cu prevederile articolului 19 al Conventiei
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Material and methods. Selective and descriptive study of
OA consumption in inpatient department of tertiary level ho-
spitals, which covers the period of 2011-2013 and 8 instituti-
ons, of which 2 are of pediatric profile. The primary data have
been collected from the evidence reports on OA consumption
and from activity reports of the mentioned institutions, which
subsequently have been digitized and analyzed in Excel tables
(Microsoft Office). Descriptive statistics.

Results. Only in 2011-2013 the total consumption of OA
in these 8 hospitals, increased from 254,260 ampoules per
year to 278,928 ampoules per year (+9.7%). In particular, data
shows annual consumption increase of Promedol ampoules 2%
- 1 ml in pediatric oncology: in 2012 vs. 2011 - with 153.0%,
in 2013 vs. 2012 - with 31.81%. A similar trend is for pediatric
hematology department: in 2012 the consumption of Promedol
increased compare to 2011 with 66.6%, and in 2013 compare
to 2012 - with 120.0%. Considerably increased the consumpti-
on of Omnopon (ampoules 2% - 1 ml) in pediatric oncology: if
in 2011 this product was not used, then the increase for 2013
was 350% compare to 2012 (however, in absolute terms, this
parameter is not significant - only 90 ampoules for 30 beds). In
the same period of time, the consumption of OA in medical in-
stitutions of the tertiary level was the highest in 2013, but the
most frequent used medicine from the total consumption of OA
was Fentanil (ampoules 0,005% - 2 ml) - 56,53%.

Conclusion. The analyzed data for consumption of OA in
medical institutions of tertiary level allowed to establish the
parameters of real consumption for 1 bed per year. These pa-
rameters proved to be much higher compare to provisional
regulations of consumption approved by Minister of Health of
Republic of Moldova. There have been calculated consumption
parameters of OA for 1 bed in pediatric departments of repu-
blican medical institutions, as well as for some surgical and
oncology departments for adults, for which there are still no
provisional norms officially approved.

Key words: opioid analgesics, provisional regulations of
consumption.

Introduction
Compliance with the standards established by the use of
opioid analgesics in medical purposes has a major impact over
the situation regarding the rational management of these pro-
ducts. Assurance system with OA and their consumption was
carried out in 3 consecutive steps: the first step was focused
on a complex approach to the problems related to legal and
illegal use of these drugs in different sectors of public heal-
th, according to the national and international regulations in
this area, highlighting the development of the legislative fra-
mework; 2™ step included the analysis of consumption OA in
outpatient for the period 0f 2011-2013 [1, 2]; 3" step - a study
over consumption of OA in inpatient tertiary level hospitals,
for the same period of time and the results are presented in
this article.
= Referring to the art. 19 of Single Convention on Narcotic
Drugs from 30.03.1961 - “Estimates of Drug Require-
ments”, Republic of Moldova is obliged to furnish to the



unice asupra stupefiantelor din 30.03.1961 - ,Evaluarea nece-
sarului de stupefiante”, Republica Moldova este obligata sa tri-
mita Organului international de control (L. engl. International
Narcotics Control Board) [3], in fiecare an, evaluarile Inregis-
trate pe formularele furnizate de catre aceasta institutie inter-
nationald, ce tin de urmatoarele probleme:

= cantitatile de AO, consumate In scopuri medicale si sti-

intifice;

= cantitdtile de AO, utilizate in vederea fabricarii altor AO,

pentru preparatele din tabelul III si pentru substantele
care nu sunt incluse in conventia mentionata [4];

= cantitatile de AO, aflate in stoc la ziua de 31 decembrie a

anului pentru care se raporteaza evaluarile;

= cantitdtile de AO, necesare a fi addugate la stocurile spe-

ciale.

Din partea Republicii Moldova, aceasta informatie este
trimisa de catre Comitetul Permanent de Control asupra Dro-
gurilor (in continuare - Comitet) de pe langa Ministerul Sa-
natatii (MS), care realizeaza functia de coordonare privind
circulatia, evidenta si controlul asupra acestor substante. In
conformitate cu prevederile Regulamentului, aprobat de MS
[5], Comitetul are drept atributii monitorizarea circulatiei le-
gale a substantelor narcotice si psihotrope si a precursorilor,
promovarea politicii de stat In problema circulatiei acestor
produse, ocrotirea sanatatii omului, combaterea narcomaniei
si narcobusinessului.

Dreptul intreprinderii farmaceutice de a desfasura activi-
tati cu AO, cu substante psihotrope si cu precursori este legali-
zat prin Autorizatie, eliberata de Comitet, la cererea solicitan-
tului, cu prezentarea documentelor stipulate in Regulamentul
mentionat mai sus [5]. Agentul economic care efectueaza im-
portul/exportul acestor substante este obligat sa prezinte tri-
mestrial Comitetului darea de seama despre cantitatile impor-
tate/exportate, cu indicarea statelor (tarilor), din/in care s-a
realizat importul/exportul. Ceilalti detinatori ai Autorizatiei
prezinta dari de seama trimestriale si anuale cu privire la ac-
tivitatea lor referitoare la utilizarea acestor substante [5, 6].

Volumul consumului de AO in Republica Moldova se regle-
menteaza prin normativele stabilite de Ministerul Sanatatii
[7]. Aceste normative este necesar, Insa, sa fie periodic reva-
zute, cel putin din simplul motiv ca se modifica determinantii
consumul de AO, cum ar fi intensificarea activitatii chirurgica-
le si a sectiilor/paturilor de reanimare, implementarea noilor
metode de tratament, cresterea incidentei tumorilor maligne,
cu un increment de peste 5% la fiecare 2 ani etc. In aceasti
ordine de idei, cu titlu ilustrativ, in Tabelul 1 este reflectat ex-
cedentul anual al incidentei tumorilor maligne in Republica
Moldova (perioada anilor 1999-2013).

Studierea consumului de AO 1n conditii de stationar de
nivel tertiar tine, primordial, de evaluarea corespunderii nor-
mativelor provizorii de consum, aprobate prin ordinul Minis-
terului Sanatatii, cu consumul real al acestor medicamente.
Reiesind din cele expuse, scopul prezentei lucrari este argu-
mentarea noilor normative de consum ale AO in spitalele de
nivel tertiar. Pentru atingerea scopului, au fost stabilite urma-
toarele sarcini:

Consumul de analgezice opioide in spitalele de nivel tertiar

International Narcotics Control Board [3] each year esti-
mated records using special forms, provided by this in-
ternational institution, for the following matters:

= quantities of drugs to be consumed for medical and sci-

entific purposes;

= quantities of drugs to be utilized for the manufacture of

other drugs, of preparations in Schedule 1], and of sub-
stances not covered by this Convention;

= stocks of drugs to be held as at 31 December of the year

to which the estimates relate;

= quantities of drugs necessary for addition to special

stocks.

On behalf of Republic of Moldova, this information is fur-
nished by the Permanent Committee on Drug Control (furt-
her - Committee) of the Ministry of Health, which coordinates
circulation, evidence and control on these drugs. According
to law and legislation approved by MH [5], the Committee is
empowered to monitor the legal circulation of narcotics, psy-
chotropic and precursors, to promote the state policy in drugs
circulation problem, protection of human health, combating
drug addiction and drug trafficking.

The right for a pharmaceutical unit to perform activities
with OA, psychotropic and precursors is based on a special
authorization , issued by the Committee at the request of ap-
plicant and supported with documents stipulated in the regu-
lations mentioned above [5].

The economic agent, which imports/exports these sub-
stances is obliged quarterly to present to the Committee,
reports including the total amount of substances imported/
exported and states (countries) in which/from which were
substances imported/exported. The other holders of Autho-
rization shall present quarterly and annual reports on use of
these substances in their units [5, 6].

The OA consumption volume in the Republic of Moldova
is regulated by the norms approved by Ministry of Health [7].
These norms need to be revised at least for the simple reason
that the number of determinants using OA is changing, beca-
use of increase surgical activities, implementing new methods
of treatment, increase of malignant tumors incidences with a
grow of more than 5% every 2 years etc. Relying to this, as an
example, Table 1 reflects the annual excedent of malignant tu-
mors incidence in the Republic of Moldova (1999-2013).

Studying OA consumption in inpatient department of ter-
tiary level hospitals has as a target to estimate compliance to
provisional norms of consumption, approved by Ministry of
Health and real consumption of these medicines. Based on the
above, the target for this article is to find out arguments for
new norms (normative) of OA consumption in tertiary level
hospitals. In order to reach the target, there were established
the following tasks:

= estimate the dynamic of OA consumption in tertiary level

hospitals;

= compare OA consumption with official norms;

= calculation of new norms for OA consumption for tertia-

ry level hospitals.
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Tabelul 1

Excedentul anual al incidentei tumorilor maligne in Republica Moldo-
va, perioada anilor 1999-2013 (datele sunt raportate la 100.000 lo-
cuitori)
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Table 1

Annual incidence excedent of malignant tumors in Republic of
Moldova du-ring 1999-2013 years (the data are reported referring
to 100.000 people)

Anii Incidenta Excedentul anual (%) Years Incidence Annual excedent (%)
1999 148,1 - 1999 148.1 -

2001 163,1 10,10 2001 163.1 10.10

2003 176,6 8,20 2003 176.6 8.20

2005 193,4 9,51 2005 193.4 9.51

2007 209,3 8,20 2007 209.3 8.20

2009 225,6 7,80 2009 225.6 7.80

2011 227,0 0,62 2011 227.0 0.62

2013 237,2 4,50 2013 237.2 4.50

= evaluarea dinamicii consumului anual de AO in spitalele
de nivel tertiar;

= compararea consumului de AO cu normativul oficial;

= calculul noilor normative de consum al AO pentru spita-
lele de nivel tertiar.

Material si metode

Studiu descriptiv, selectiv, de analiza a consumului de AO
in conditii de stationar de nivel tertiar, care a vizat perioada
anilor 2011-2013 si 8 institutii, dintre care 2 - pentru copii.
Datele primare au fost colectate din registrele de evidenta
ale AO si din rapoartele de activitate ale institutiilor medicale
vizate in studiu, care, ulterior, au fost numerizate si analiza-
te in tabele Excel (Microsoft Office). In baza datelor privind
consumul de AO, s-a determinat nivelul mediu pe trei ani.
Luand in consideratie numarul de paturi pentru fiecare sectie,
s-a calculat consumul mediu pentru un pat pe an, care poate
fi propus in calitate de normativ provizoriu de consum pentru
sectiile pediatrice nominalizate. Pentru profilul pediatric sunt
aprobate normative provizorii de consum generale, cu coefici-
entul 0,2 la 1 pat pentru Morfind clorhidrat, sol. inj. 1% - 1 ml.
Pentru celelalte 3 AO, utilizate in sectiile de profil pediatric,
normative provizorii de consum, la moment, nu sunt stabili-
te. Ulterior, datele obtinute in urma analizei au fost compara-
te cu normativele existente, in scopul evaluarii corespunderii
acestora cu consumul real, stabilit dupa profilul sectiilor din
stationar. Statistica descriptiva.

Rezultate

Ca si In cazul utilizarii AO in conditii de ambulatoriu [2],
nomenclatura AO, administrate pacientilor in conditii de
stationar, este limitata la 4 denumiri. Consumul total de AO
pentru perioada 2011-2013 in cele 8 institutii medico-sanita-
re publice de nivel tertiar este prezentat in Figura 1.

Doua din AO se regasesc in toate institutiile medico-sani-
tare, supuse auditului, acestea fiind Fentanil, sol. inj., 0,005% -
2 ml si Promedol, sol. inj., 2% - 1 ml, pentru care s-a atestat o
crestere in 2012 fata de 2011 cu 10,78% si 10,16%, respectiv,
si 0 usoara scadere a cantitatii utilizate in 2013 fata de 2012
cu 1,27% si 13,19%, respectiv.

Material and methods

Selective and descriptive study of OA consumption in in-
patient department of tertiary level of hospitals, which co-
vers the period of 2011-2013 and 8 institutions of which 2
- for children. The primary data have been collected from
the evidence registers on OA and from activity reports of the
mentioned institutions which subsequently have been digi-
tized and analyzed in Excel tables (Microsoft Office). Based
on AO consumption data, there was determined the average
level for three years. Taking into consideration the number
of beds for each department, it was calculates the average
consumption per year for each bed, which can be used as
a provisional parameter (norm) for the mentioned pediatric
departments. For pediatric profile there are approved gene-
ral provisional consumption norms, with the coefficient 0.2
to one bed for Morphine hydrochloride, ampoules 1% - 1 ml.
For those 3 other OA, used in pediatric profile, provisional
consumption norms are not established. Subsequently, the
data obtained from the analysis was compared with existing
standards, in order to assess their compliance with actual
consumption, established according to inpatient profile de-
partment. Descriptive statistics.

Results

The same way as OA are used in outpatient [2], the nomen-
clature of OA used for patients in inpatient is limited to 4 pro-
ducts. The total consumption of OA during 2011-2012 in those 8
medical institutions is presented in Figure 1.

Two of OA are used in all medical institutions were study
was carried out and these are Fentanil, ampoules, 0.005% -
2 ml and Promedol, ampoules, 2% - 1 ml, which have shown an
increase in 2012 compare to 2011 with 10.78%, and 10.16%
respectively, and a small decrease of used quantity in 2013
compare to 2012 with 1.2% and 13.19%, respectively.

Estimated consumption was performed separately, in
which during the period of analysis there have been used the
OA mentioned above. Also, there have been quantified the
OA consumption in pediatric departments and the highest
was for Fentanil, ampoules, 0.005% - 2 ml in anesthesiology
department and Promedol, ampoules, 2% - 1 ml in pediatric



Estimarea consumului a fost rea-
lizata separat, pe sectiile spitalicesti,
in care, pe parcursul perioadei de
analiza, au fot utilizate AO respecti-
ve. In paralel, a fost cuantificat con-
sumul de AO 1n sectiile de pediatrie,
cel mai mare fiind cel de Fentanil, sol.
inj., 0,005% - 2 ml in sectia de anes-
teziologie si Promedol, sol. inj,, 2% -
1 ml, in sectiile de oncologie pediatri-
ca si ORL (Tabelul 2).

Datele analizei denota o crestere
sporita a consumului de Promedol,
sol. inj. 2% - 1ml 1n oncologia pedi-
atrica de la an la an, constatandu-se
in 2012 o crestere fata de 2011 cu
153%, iar in 2013 fata de 2012 - cu
31,81%. Aceeasi tendinta se atestad si
in sectia hematologie pentru copii.
in 2012, consumul a crescut fata de
2011 cu 66,6%, iar In 2013 fata de
2012 - cu 120%. Considerabil a cres-
cut si consumul de Omnopon, sol. inj.
2% - 1 ml in pediatria oncologica.
Daca pentru 2011 nu sunt date pri-
vind consumul de Omnopon, atunci

Tabelul 2

141.641

156.918
154.925

F

P

Consumul de analgezice opioide in spitalele de nivel tertiar

2013
2012
2011

M (o)

Fig. 1 Consumul total de analgezice opioide (fiole) in
stationarele de nivel tertiar, perioada 2011-2013.
Legenda: F - fentanil (sol. inj.,, 0,005% - 2 ml); P - promedol
(sol.inj. 2% - 1 ml); M - morfina clorhidrat (sol. inj.,

1% -1 ml); O - omnopon (sol. inj., 2% - 1 ml).

Fig. 1 Total consumption of opioid analgesics
(ampoules) in inpatients of tertiary level hospitals,
during 2011-2013.

F - fentanil (ampoules, 0.005% - 2 ml); P - promedol
(ampoules, 2% - 1 ml); M - morphine hydrochloride (am-
poules, 1% - 1 ml); O - omnopon (ampoules, 2% - 1 ml).

Consumul de AO in conditii de stationar de nivel tertiar, profil

pediatrie, in perioada anilor 2011-2013

Table 2

oncology and otorhinolaryngology de-
partments (Table 2).

Data shows annual consumption
increase every year for Promedol, am-
poules 2% - 1 ml in pediatric oncolo-
gy: in 2012 compare to 2011- with
153.0% and in 2013 compare to 2012
- with 31.81%. A similar trend is for
pediatric hematology department. In
2012 the consumption of Promedol in-
creased compare to 2011 with 66.6%,
and in 2013 compare to 2012 - with
120.0%. Considerably increased the
consumption of Omnopon, ampoules
2% - 1 ml in pediatric oncology. If in
2011 this product was not used then
the increase for 2013 was 350% com-
pare to 2012, in absolute terms, the
consumption was just only 90 ampo-
ules for 30 beds.

These data confirm once again the
need to develop and approve provisio-
nal norms of consumption in pediatric
profile, taking into consideration the
complexity of cases encountered in
pediatrics profile.

Opioid analgesics consumption in inpatients of tertiary level hospi-
tals, pediatric profile, during 2011-2013 years

Consumul pe ani (fiole) Consum in Annual consumption Average
. . nr. medie pe nr. (ampoules) consum-
Denumire sectie paturi an pentru Ward name beds ption for 1
2011 2012 2013 media
1 pat 2011 2012 2013 average bed /year
Promedol, solutie injectabild, 2% - 1ml Promedol, ampoules, 2% - 1 ml
Chirurgie oro-maxilo-facial 30 10 70 0 2667 0,89 Oro-maxillo-facial 30 10 70 0 2667  0.89
Combustiologie 30 50 40 25 3833 128 e
. . Combustiology 30 50 40 25 38.33 1.28
Hematologie pentru copii 30 30 50 110 63,33 2,11
. Pediatric Hematology =~ 30 30 50 110 6333 211
Oftalmologie 40 20 O 10 10,00 0,25
Oncologie pediatrica 30 130 330 435 29833 9,94 Ophthalmology 420 0 10 1000 025
Pediatric Oncology 30 130 330 435 29833 9.94
ORL 5 748 180 185 37100 824 Otorhinol 1 45 748 180 185 371.00 824
Reanimare copii 6 5 10 0 5,00 0,83 01? m.o ryngology : '
Pediatric ICU 6 5 10 0 5.00 0.83
Total - 993 680 765 - -
Total - 993 680 765 - -
Morfind clorhidrat, solutie injectabild, 1% - 1 ml ) ;
orfind clorhidrat, soluie injectabild, 1% - 1m Morphine hydrochloride, ampoules, 1% - 1 ml
Oncologie pediatrica 30 0 0 85 2833 094 .
Pediatric Oncology 30 0 0 85 2833 094
Hematologie pentru copii 30 85 15 0 33,33 1,11 o
Pediatric Hematology 30 85 15 0 3333 111
Total - 85 15 85 - -
Total - 85 15 85 - -
o .
Omnopon, solutie injectabild 2% - 1 ml Omnopon, ampoules, 2% - 1 ml
Hematologie pentru copii 30 25 0 35 20,00 0,67 Pediatric Hematology 30 25 0 35 20.00 0.67
Oncologie pediatricé 30 0 20 90 36,67 1,22 Pediatric Oncology 30 0 20 90 36.67 1.22
Total - 25 20 125 - - Total - 25 20 125 - -
Fentanil, solutie injectabild 0,005% - 2 ml Fentanil, ampoules, 0.005% - 2 ml
ATI nou-nascuti 18 30 40 30 3333 1,85 ICU newborn 18 30 40 30 3333 185
Reanimare pediatrica 18 38 3800 211 Pediatric intensive care 18 - - 38 3800 211
Total - 30 40 68 - - Total - 30 40 68 - -
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in 2013 acesta a crescut cu 350% fata de 2012, in valori ab-
solute, Insa, consumul fiind de doar 90 de fiole la 30 de paturi.

Datele obtinute confirma inca o data necesitatea elaborarii
si aprobarii normativelor provizorii de consum in pediatrie,
ludnd in consideratie complexitatea cazurilor intalnite in pro-
filul pediatric.

Tabelul 3
Indicele de consum al AO la 1 pat/an, comparativ cu normativele
provizorii aprobate de consum in stationar

Normativ provizoriu apro- Consum real estimat

bat (fiole/pat/an) (fiole/pat/an)
ia" R iy Jrg — by by
— A = R = 2 N

Denumirea sectiei ’§ E E = == 'E E E E = —

£ s ZEE1. 38 B ZE

S Z_ L3V 8s Zo 2o 3«

S £ 3E S SS £ESE L

g7 8- B~ FpzE it Ev g

EZEs 52 £S5 £ B £

=2 o0k AR £33 =23 SR £ £3
Cardiologie 1 1,5 55 1,5 1,23 - 3,09 -
Chirurgie 6 8,5 58 6 5,08 - 68,4 5
Chirurgie toracica 2 5 150 5 15,5 3,2 83,3 -
Combustii 9,5 13 115 11 - - 11,9 -

Gastroenterologie 3 0,5 5,5 1 6,95 8,81 76,7 -

Ginecologie 3 9 14 4 1,19 4,26 27,9 -
Hematologie 2,5 12 36 5 6,32 12,3 9,08 -
Neurologie 0,5 0,5 1 0,6 2,62 - 6,79 91,8
Oncologie 25 155 60 10 6,47 260 834 -
Otorinolaringologie 2 6 3,5 0,6 - - 1,33 -
Reanimare 9 10 145 100 229 144 740 869
Terapie 3 2 5 04 389 431 332 152
Traumatologie 3 5 21 2 - - 42,0 -
Urologie 5 5 31 7 13,0 28 23,2 -
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The parameter of OA consumption per year for 1 bed com-
pare to provisional norms of consumption approved for inpati-
ent are stated in Table 3 (in the table there are only OA to which
have been access). The other OA mentioned in the order of MH
RM [7], neither were nor are present in the pharmaceutical
market of Moldova. It is obvious inadequacies established nor-
ms with actual consumption. For some hospitals departments

Table 3
OA consumption parameter for 1 bed/ year compare to provisional
norms of consumption approved for inpatient

Estimated real consump-
tion (ampoules/bed/

Approved provisional
norms (ampoules/bed/

year) year)
h S <
= N =
2 ~ @ X [P EEDEN @ R
Ward name § £ 8 = 3 é g 3 3 ]
S — 3 2 2 S E] g 2
e 2 2 2—- 2! 8 2 2
o O a, o © a=
25 E & EE RS E § ZE
o d o == 0 o4 g e S E S
S Qo S E — S D oS o =
£33 8. 8- EX £33 28~ ER
a8 o S 7= TN o o 2 1 I © 0
S EEBsES 5255 E2
SES7T ER 23 SESRERES
Cardiology 1 1.5 55 1.5 1.23 - 3.0 -
Surgery 6 8.5 58 5.08 - 684 5
Thoracic surgery 2 5 150 5 155 32 833 -
Combustiology 9.5 13 115 11 - - 119 -
Gastroenterology 3 0.5 55 1 695 881 76.7 -
Gynecology 3 9 14 4 1.19 4.26 279 -
Hematology 2.5 12 36 5 6.32 123 9.08 -
Neurology 0.5 0.5 1 0.6 2.62 - 6.79 918
Oncology 25 155 60 10 647 260 834 -

6 35 0.6 - - 133 -
10 145 100 229 144 740 869

Otorhinolaryngology 2
9
3 2 5 04 3.89 431 332 152
3
5

Intensive care

General medicine
5 21 2 - - 420 -
5 31 7 13.0 28 232 -

Traumatology

Urology

Indicele de consum al AO la 1 pat/an, comparativ cu nor-
mativele provizorii aprobate de consum in stationar, sunt re-
date n Tabelul 3 (in tabel sunt date doar acele AO, pentru care
a fost asigurata accesibilitatea fizicd). Celelalte AO, indicate
in ordinul MS RM [7], nici nu au fost si nici nu sunt prezen-
te pe piata farmaceutica a Republicii Moldova. Este evidenta
necorespunderea normativelor cu consumul real stabilit. Pen-
tru unele sectii nu s-a constatat consum de AO, respectiv, este
necesar de a le exclude din ordin. Pentru unele sectii, specifi-
cate 1n ordin, nu este relevant indicatorul; de exemplu - item-
ul ,neurologie” - analiza efectuata denota un consum pe trei
sectii de profil: anestezie, reanimare si terapie intensiva, indi-
catorul real fiind cu mult mai mare; pentru Morfind clorhidrat,
sol. inj. 1% - 1 ml - de 5 ori mai mare, pentru Promedol, sol. inj.
2% - 1 ml - de 13,5 ori mai mare, iar pentru Fentanil, sol. inj.
0,005% - 1 ml - de 150 ori mai mare.

have been not noted OA consumption which mean it is needed
to exclude them from the order. For some departments, speci-
fied in the order, the parameters are not relevant; for example
the item “neurology” - the study shows the consumption of OA
in 3 departments of this profile: anesthesiology, reanimation
and intensive therapy: the real parameters being much higher;
for Morphine hydrochloride, ampoules 1% - 1 ml is 5 times hi-
gher, for Promedol, ampoles 2% - 1 ml - is 13.5 times higher, and
for Fentanil, ampoules 0,005% - 1 ml - is 150 times higher.

More than this, there are some departments with an in-
creased consumption of OA, for which there were not establi-
shed norms of consumption (for example, anesthesiology and
chemotherapeutic, where it found the highest consumption in
each analyzed medical institution, Table 4).
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Tabelul 4
Indicele de consum al AO la 1 pat/an in sectii pentru care nu este
stabilit normativ provizoriu de consum

Consumul de analgezice opioide in spitalele de nivel tertiar

Table 4
OA consumption parameter for 1 bed/ year for wards were provi-
sional norms of consumption are not established

Consum real estimat
(fiole/pat/an)

. ) EE 2 z :
Denumirea sdlii de operatii sau S5 E = =
a sectiei spitalicesti < ! § 2 = g

S X & = — n N
s SE SE =4
£ = 8‘ — O — =
2 ¢ s £5
S = = X (=)
=2 o& £] £o5
Anestezie, sala angiografie - - - 51,77
Anestezie si reanimare - - 273,83 354,06
Anesteziologie cardiacd 0,79 - 0,69 700,16
Anesteziologie, chirurgie generala 0,19 - 19,35 194,35
Anesteziologie, interventii de urgenta 20 - 4,86 559,72
Anesteziologie, maternitate 56,33 41,75 178,33 278,98
Anesteziologie, sald septica - - 13,89
Anesteziologie generala 7,75 - 61,25 3059
Anesteziologie si reanimatologie 33,15 255,7 340,31 897,05
Chimioterapie 12,21 19,43 15,41 -
Dializa si transplant renal 0,22 - 9,67 -
Mamologie 0,90 - 19,10 -
Microchirurgia gatului 591 10,98 25,00 -
Proctologie 39,89 3,70 108,56 -
Radioterapie 1,77 4,10 3,58 -

Mai mult decat atat, exista sectii cu un consum sporit de
AO, pentru care nu au fost stabilite normative de consum (de
exemplu, anesteziologia, unde s-a constatat cel mai mare con-
sum in fiecare institutie medico-sanitara analizata si pentru
chimioterapie, Tabelul 4).

Rezultatele obtinute pot servi drept argumente pentru
modificarea prevederilor legislative referitor la normativele
provizorii de consum, stabilite atat pentru conditii de ambu-
latoriu [1], cat si pentru conditii de stationar.

Discutii

Analiza consumului AO in institutiile medico-sanitare pu-
blice de nivel tertiar pentru perioada anilor 2011-2013 a fost
realizata in scopul evaluarii corespunderii normativelor pro-
vizorii de consum existente pentru AO in stationar cu situatia
reala.

Este evident ca normativele provizorii de consum ale AO in
stationar pentru un pat pe an nu corespund consumului real,
deoarece timp de 15 ani s-au produs multiple schimbari - atat
legislative, cat si de ordin socio-economic, demografic, s-a mo-
dificat incidenta bolilor etc. Cu atat mai mult, nici accesibili-
tatea fizica nu este asiguratd pentru toata nomenclatura AO.

Rezultatele obtinute sunt relevante si semnificative pentru
activitatea practica, deoarece modificarea ulterioard a norma-
tivelor de consum va servi drept suport pentru determinarea

Estimated real consumption
(ampoules/bed/year)

<

2 R R

S = 8 3 a
Name of operating theaters § — 2 2 =

hospital ward = = = S

or hospital war T < E g g £

= . . Eq

g8 8 Z2E =)

=3 = o — = >

£2 5. 5¢ £8

[=]

= 83 &’ £3
Anesthesiology, angiography room - - - 51.77
Anesthesiology and reanimation - - 273.83 354.06
Cardiac anesthesiology 0.79 - 0.69 700.16
Anesthesiology, general surgery 0.19 - 19.35 194.35
Anesthesiology, emergency 20 - 4.86 559.72
Anesthesiology, maternity 56.33  41.75 178.33 278.98
Anesthesiology, septic hall - - 13.89
General anesthesiology 7.75 - 61.25 3059

Anesthesiology and reanimathology  33.15 255.7 340.31 897.05

Chemotherapy 12.21 19.43 15.41 -
Dialysis and kidney transplantation ~ 0.22 - 9.67 -
Mammology 0.90 - 19.10 -
Neck microsurgery 591 1098  25.00 -
Proctology 39.89 3.70 108.56 -
Radiotherapy 1.77 4.10 3.58 -

Obtained results can serve as arguments for legislative
changings, regarding provisional norms of consumption esta-
blished both for outpatient [1], as well as for inpatient.

Discussions

Studying OA consumption in medical institutions of ter-
tiary level during the period of 2011-2013 has as a target to
estimate compliance of existent provisional norms of OA con-
sumption compare to real situation.

It is evident that existent provisional norms of OA con-
sumption do not correspond to real consumption, because
during 15 years there have been not occurred many changes
- including legislative and socio-economic, demographic and
diseases incidence etc. Moreover, it is not ensured availability
for all AO nomenclature.

Obtained results for practical activity are relevant and sig-
nificant because subsequent amendment of the consumption
norms will serve as support for real determination of needs
in these drugs, according to the inpatient ward profile and
compliance to art. 19 of Single Convention on Narcotic Drugs
from 30.03.1961 “Estimates of Narcotic Drugs Requirements”.
Similarly, there have been not performed any studies and exis-
ting regulations, approved in 1999, were established based on
“historical data” from the former USSR without being analyzed
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necesarului real In aceste medicamente, in functie de profilul
sectiei in stationar, cu respectarea prevederilor Conventiei
unice asupra stupefiantelor din 30.03.1961, stipulate 1n Artico-
lul 19 ,Evaluarea necesarului de stupefiante”. Anterior, studii
similare nu au fost efectuate, iar normativele existente, apro-
bate Inca in 1999, au fost stabilite in baza ,datelor istorice”,
provenite din fosta URSS, fara a fi analizata situatia reala din
Republica Moldova. Ins3, dupa cum s-a mentionat mai sus, pe-
riodicitatea revederii si ajustarii normativelor la fiecare 2-3
ani este determinata de modificarea multiplilor factori, care
determina consumul de AO.

Asadar, in scopul prevenirii incalcarilor legislatiei privind
circulatia AO in Republica Moldova si respectarii prevederilor
Conventiilor Internationale, reiesind din rezultatele obtinute
in urma analizei consumului de AO 1n conditii de ambulatoriu
si stationar de nivel tertiar, se propune:

* modificarea Normativelor provizorii de consum ale an-
algezicelor opioide 1n stationarele de nivel tertiar pentru
un pat pe an si introducerea normativelor pentru sectiile
specializate, de profil chirurgical si oncologic, pentru
care consumul de AO nu a fost, deocamdat3, reglementat
prin aplicarea normativelor;
aprobarea si introducerea in practicd a normativelor
provizorii de consum ale analgezicelor opioide 1n statio-
narele de nivel tertiar pentru un pat pe an pentru profilul
pediatric.

Concluzii

(1) Au fost constatate diferente semnificative intre consu-
mul real de analgezice opioide, exprimat in fiole/pat/an in sec-
tiile spitalelor de nivel tertiar, inclusiv de profil pediatric, fata
de normativele provizorii, aprobate de Ministerul Sanatatii.

(2) Intensificarea activitatii chirurgicale si a sectiilor/pa-
turilor de reanimare, implementarea noilor metode de trata-
ment, cresterea incidentei tumorilor maligne, cu un increment
de peste 5% la fiecare 2 ani, impune revizuirea periodica a
normativelor provizorii de consum ale analgezicelor opioide
in stationarele de nivel tertiar pentru un pat pe an.

(3) Au fost determinati indicatori de consum ale AO pentru
sectiile de profil pediatric din institutiile medico-sanitare re-
publicane, precum si pentru unele sectii cu profil chirurgical
si oncologic (maturi), pentru care nu exista, deocamdata, nor-
mative provizorii aprobate.
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the actual situation in Moldova. However, as mentioned abo-
ve, the periodicity of reviewing the norms and adjusting them
every 2-3 years is determined by changing of multiple factors
which interferes with consumption of OA.

Therefore, in order to avoid and prevent legislation vio-
lation of OA circulation in the Republic of Moldova and also
compliance with the International Conventions, based on the
results obtained from the analysis of OA consumption in out-
patient and inpatient conditions at tertiary level hospitals, it
is proposed:

= changing norms of consumption of opioid analgesics

provisional in inpatient of tertiary level hospitals for 1
bed per year and introducing regulations for specialized
wards, surgical and oncological profile, for which con-
sumption of OA has not been regulated yet;

= approval and applying into practice of provisional regu-

lations for opioid analgesics consumption for pediatric
profile in tertiary level hospitals for 1 bed per year.

Conclusions

(1) It was observed significant differences between real
consumption of opioid analgesics expressed in vials / bed /
year in tertiary level hospitals wards, including pediatric pro-
file, compare to the provisional regulations approved by the
Ministry of Health.

(2) Enhancing of surgical activities and wards/bed reani-
mation, implementing of new methods of treatment, increa-
sing incidence of malignant tumors, with a grow of more than
5% every 2 years, regular review of provisional norms of opi-
oid analgesics consumption in inpatient bed/year in tertiary
level hospitals.

(3) There have been determined parameters of OA con-
sumption in pediatric profile wards in the republican medical
institutions and some surgical and oncology departments for
adults, for which there were not provisional regulations ap-
proved yet.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Hipertensiunea portala in ciroza hepatica este cauzatd, in
primul rand, de cresterea rezistentei intrahepatice in urma
deregldrii arhitectonicii hepatice si formarii nodulilor de re-
generare. Ulterior, are loc cresterea volumului fluxului portal
sub actiunea substantelor vasoactive, care agraveaza sindro-
mul de hipertensiune portala si complicatiile lui. Deocamda-
t3, nu au fost elucidate pe deplin mecanismele fiziopatologice
care duc la agravarea modificarilor hemodinamicii portale in
ciroza hepatica si nu au fost definitivate cdile de corectie ale
acestor modificari.

Ipoteza de cercetare

Cunoasterea mecanismelor patofiziologice ale dezvoltarii
si progresarii hipertensiunii portale permit de a identifica cai
terapeutice noi pentru corectia modificarilor hemodinamicii
hepatice la pacientii cu ciroza hepatica.

Noutatea adusa literaturii stiintifice din domeniu

Articolul evalueaza datele literaturii raportate recent, care
se refera la fiziopatologia modificarilor hemodinamicii porta-
le si a optiunilor de tratament indreptat spre corectarea far-
macologica ale acestor modificari.

Rezumat

Introducere. Ciroza hepatica reprezinta cea mai frecven-
td cauza a hipertensiunii portale. Hipertensiunea portala este
un sindrom clinic definit prin cresterea patologica a presiunii
venoase portale. in cazul in care gradientul presiunii portale
(diferenta dintre presiunea din vena porta si vena cava infe-
rioard, cu valoarea normala sub 6 mmHg) creste peste 10-12
mmHg, are loc progresarea complicatiilor hipertensiunii por-
tale. Factorul principal in fiziopatologia hipertensiunii portale
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What is not known yet about the topic

Portal hypertension in liver cirrhosis is caused primarily
by increased intrahepatic resistance as a result of liver archi-
tectonics disturbance and formation of regenerative nodules.
Subsequently, increases portal flow volume under the action
of vasoactive substances, which worsens the portal hyperten-
sion syndrome and its complications. For now, have not been
fully elucidated pathophysiological mechanisms which leads
to advancing of portal hemodynamics changes in liver cirrho-
sis and have not been finalized the ways for correcting of these
changes.

Research hypothesis

The knowledge about the development and progression of
pathophysiological mechanisms of portal hypertension allow
to identify new therapeutic ways for correcting of hemodyna-
mic changes in patients with liver cirrhosis.

Article’s added novelty on this scientific topic

Article evaluates literature data reported recently, which
refers to the pathophysiology of portal hemodynamic changes
and treatment options directed to pharmacological correction
of these changes.

Abstract

Introduction. Liver cirrhosis is the most common cause of
portal hypertension. Portal hypertension is a clinical syndro-
me defined by a pathological increase in portal venous pre-
ssure. If the portal pressure gradient (the difference between
the pressure in the portal vein and inferior vena cava, with the
normal value <6 mmHg) increase >10-12 mmHg, complicati-
ons of portal hypertension progresses. The main factor in the



este rezistenta sporita la fluxul sanguin portal, care apare ca
urmare a modificarilor morfologice in bolile hepatice cronice.
Ulterior, are loc cresterea fluxului sanguin portal, ca urmare a
vasodilatatiei arteriolare splanhnice si a dezvoltarii circulatiei
hiperdinamice sistemice, care joaca un rol important si dra-
matic in mentinerea si agravarea sindromului de hipertensi-
une portala.

Material si metode. Au fost analizate publicatiile anilor
1986-2014 din baza de date PubMed, selectate prin cuvintele-
cheie: ciroza hepaticd, hipertensiune portala, hemodinamica
splanhnic3, fibrogeneza. Datele obtinute au fost, ulterior, sis-
tematizate si analizate.

Rezultate. Un numar mare de substante cu efect vasoactiv,
cum ar fi gastrina, monoxidul de azot, polipeptida intestinala
vasoactiva, colecistochinina, secretina si glucagonul sunt im-
plicate in reglarea hemodinamicii splanhnice si hepatice. Ce-
lulele endoteliale sinusoidale si celulele hepatice stelate sunt
implicate In reglarea fluxului sanguin sinusoidal, iar vasodi-
latatoarele potentiale, cum ar fi monoxidul de azot, endote-
lina-1 si tromboxanul A, joaca un rol important in echilibrul
vasodilatatie/vasoconstrictie si reprezinta o componenta im-
portanta a patofiziologiei cresterii presiunii portale in ciroza.

Concluzii. Pentru mentinerea fluxului necesar de sange si
a metabolismului normal intr-un ficat sanatos sunt implica-
te mai multe mecanisme homeostatice. In ciroza hepatica si
hipertensiunea portald, aceste mecanisme nu sunt in stare sa
raspunda adecvat cerintelor de modificare a hemodinamicii,
ceea ce duce la agravarea insuficientei hepatice si a sindromu-
lui de hipertensiune portala.

Cuvinte cheie: ciroza hepatica, hipertensiune portala, he-
modinamica splanhnic3, fibrogeneza.

Introducere

Cea mai frecventa cauza a hipertensiunei portale (HTP)
este ciroza hepatica care reprezinta stadiul final al bolilor
hepatice cronice. in ciroza hepatics, odati cu progresarea fi-
brozei si dezvoltarea nodulilor de regenerare, are loc modi-
ficarea arhitectonicii vasculare hepatice, cu diminuarea pa-
tului vascular intahepatic, care determina cresterea presiunii
venoase portale. HTP este responsabilad pentru cele mai grave
complicatii ale cirozei hepatice: hemoragiile digestive vari-
ceale, ascita, encefalopatia portosistemica, hipersplenismul,
sindromul hepatopulmonar, hipertensiunea portopulmonara,
gastropatia portal-hipertensiva, hipersplenismul, circulatia
hiperdinamica sistemica.

Sindromul de HTP se poate dezvolta in cazul in care he-
modinamica portald este alteratd din cauza afectiunilor care
pot deregla circulatia sanguina la nivel prehepatic, intrahe-
patic sau posthepatic. Dupa cum s-a mentionat mai sus, HTP
se intalneste cel mai frecvent in ciroza hepatica (>90%), iar
blocajul fluxului sanguin este predominant sinusoidal. Fac-
torul primordial al dezvoltarii HTP in ciroza hepatica este
rezistenta vasculara intrahepatica, care creste odata cu dimi-
nuarea spatiului vascular in urma dereglarii arhitecturii he-
patice.

Hemodinamica portald in ciroza hepaticd

pathophysiology of portal hypertension is increased resis-
tance to portal blood flow that occurs due to morphological
changes in chronic liver diseases. Subsequently, occurs the
increasing of portal blood flow as a result of splanchnic arte-
riolar vasodilatation and systemic hyperdynamic circulation
development, which plays an important and dramatic role in
maintaining and advancing of portal hypertension syndrome.

Material and methods. Were analyzed publications in
PubMed database, 1986-2014 years selected by keywords:
cirrhosis, portal hypertension, splanchnic hemodynamics, and
fibrogenesis. The obtained data were collated and analyzed.

Results. A large number of substances having a vasoactive
effect, such as gastrin, nitrogen monoxide, vasoactive intes-
tinal polypeptide, cholecystokinin, secretin and glucagon are
involved in the regulation of hepatic and splanchnic hemody-
namics. Sinusoidal endothelial cells and hepatic stellate cells
are involved in regulation of sinusoidal blood flow, but po-
tential vasodilators such as nitrogen monoxide, endothelin-1
and thromboxane A, play an important role in the balance of
vasodilatation/vasoconstriction and it is a major component
in the pathophysiology of portal pressure increasing in cir-
rhosis.

Conclusions. To maintain necessary blood flow and a nor-
mal metabolism in a healthy liver are involved several home-
ostatic mechanisms. In liver cirrhosis and portal hypertension
these mechanisms are not able to respond appropriately to
requirements of hemodynamics changes, which lead to advan-
cing of hepatic failure and portal hypertension syndrome.

Key words: cirrhosis, portal hypertension, splanchnic he-
modynamics, fibrogenesis.

Introduction

The most common cause of portal hypertension is liver cir-
rhosis which represents the final stage of chronic liver disease.
In liver cirrhosis, with fibrosis progression and development
of regenerative nodules, changes and the hepatic vascular ar-
chitectonics with the decreasing of intrahepatic vascular bed,
which increases the portal venous pressure. The portal hyper-
tension is responsible for the most severe complications of
liver cirrhosis: variceal gastrointestinal bleeding, ascites, por-
tosystemic encephalopathy, hypersplenism, hepatopulmonary
syndrome, porto-pulmonary hypertension, portal-hypertensi-
ve gastropathy, hypersplenism, hyperdynamic systemic circu-
lation.

Portal hypertension syndrome may develop if portal he-
modynamics is disturbed due to the diseases that can impair
blood circulation at prehepatic, intrahepatic or posthepatic
level. As mentioned above, portal hypertension occurs most
frequently in liver cirrhosis (>90%), and the blockage of blo-
od flow is predominantly sinusoidal. The primary factor in the
development of portal hypertension in liver cirrhosis is in-
trahepatic vascular resistance which increases simultaneous
with the decreasing of vascular space as a result of disturban-
ce liver architecture.



Portal hemodynamics in liver cirrhosis

Material si metode

Au fost analizate publicatiile anilor 1986-2014 din baza
de date PubMed (Serviciul Librariei Nationale de Medicina a
Institutului de Sanatate al Statelor Unite; US National Library
of Medicine, National Institute of Health), selectate prin cuvin-
tele-cheie: ciroza hepatica, hipertensiune portald, hemodina-
mica splanhnic3, fibrogeneza. Datele obtinute au fost, ulterior,
sistematizate si analizate. Dupa examinarea tuturor articole-
lor selectate, au fost alese cele care se refereau la fiziopatolo-
gia modificarilor hemodinamicii hepatice la pacientii cu ciroza
hepatica. Informatia obtinuta a fost sistematizata; apoi, au fost
prezentate principalele aspecte contemporane ale fiziopato-
logiei modificarilor hemodinamicii portale in ciroza hepatica.

Rezultate

Hemodinamica portald in conditii fiziologice

Alimentarea cu sange a ficatului este realizata prin inter-
mediul a doua surse (vena porta si artera hepatica) si i revi-
ne 25% din debitul cardiac. La persoanele sanatoase, 70% de
sange ajunge la ficat prin sistemul portal, iar 30% - prin artera
hepatica. Cu toate ca afluxul de sange prin artera hepatica e
mult mai mic decat prin vena portd, sangele arterial asigura fi-
catul cu peste 50% din necesarul de oxigen. In ciroza hepatic3,
ficatul este extrem de dependent de perfuzia arteriald, deoa-
rece odatd cu avansarea procesului cirotic, scade contributia
fluxului sanguin portal in perfuzia ficatului.

In conditii fiziologice, fluxul sanguin hepatic total este de
1200-1500 ml/min, dintre care, debitului portal ii revin 800-
1200 ml, iar celui din artera hepatica - in jur de 400 ml. Aflu-
xul sanguin hepatic prin sistemul venos si cel arterial este
reglat prin mecanisme reflexe care asigura un debit sanguin
constant. Viteza medie a fluxului sanguin in trunchiul venei
porte este de 17-27 cm/s.

Arhitectura microscopica a ficatului este dispusa in cor-
doane de celule hepatice radiate in jurul venei centrale. Trac-
tul portal consta dintr-o triada care contine o ramura a venei
porte, o arteriola hepatica si un canalicul biliar [1]. Lobulul fi-
catului, in cea mai mare masura, este format din hepatocite si
colangiocite. Ins3, in afard de aceste celule epiteliale, care sunt
foarte importante din punct de vedere functional si structural,
ficatul contine si alte celule de o importanta tot atat de majora:
celule endoteliale sinusoidale, celule Kupffer si celule hepati-
ce stelate. Hepatocitele reprezinta aproximativ 80% din masa
celulara totala a ficatului [2]. Hepatocitele exercita functiile
fiziologice esentiale, cum ar fi reglarea metabolismului glu-
cidic si lipidic, clearance-ul si inactivarea medicamentelor,
etanolului, diverselor toxine, hormonilor si substantelor vaso-
active. Una din cele mai importante functii ale hepatocitelor
este cea de sinteza a proteinelor plasmatice, inclusiv sinteza
albuminei, proteinei C reactive, fibrinogenului, complemen-
tului si a factorilor de coagulare. La pacientii cu insuficienta
hepaticd acutd sau cronicd, apoptoza hepatocitelor joacda un
rol important pentru insuficienta functiei metabolice [3]. In
cazul in care ficatul este expus substantelor hepatotoxice, cum
ar fi medicamentele si alcoolul, sau, in cazul hepatitei virale B
sau C, are loc activizarea fibrogenezei si initierea procesului
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Material and methods

Were analyzed publications of PubMed database 1986-
2014 years (National Bookshop Department of Medicine of the
United States Institute of Health, US National Library of Medi-
cine, National Institutes of Health), selected by keywords: cir-
rhosis, portal hypertension, splanchnic hemodynamics, fibro-
genesis. The obtained data were systematized and analyzed.
After the examination of all selected articles, were chosen
those which related to the pathophysiology of hepatic hemo-
dynamic changes in patients with liver cirrhosis. The informa-
tion obtained was systematized, and then were submitted the
main aspects of contemporary pathophysiology of portal he-
modynamic changes in liver cirrhosis.

Results

Portal hemodynamics in physiological conditions

Liver blood supply is achieved through two sources (the
portal vein and hepatic artery) and it rests 25% of cardiac
output. In healthy persons 70% of the blood reaches the li-
ver through the portal system, and 30% through the hepatic
artery. Although the blood flow through the hepatic artery is
much smaller than the portal vein, arterial blood provides the
liver over 50% of oxygen. In cirrhosis, liver is very much de-
pendent on arterial perfusion, because with the advancement
of cirrhotic process decreases the contribution of portal blood
flow volume in liver perfusion.

In physiological conditions the total liver blood flow volu-
me is 1200-1500 ml/min, of which 800-1200 ml rests to por-
tal flow and 400 ml rests to hepatic artery. The hepatic blood
flow through venous and arterial system is controlled by re-
flex mechanisms that ensure a constant blood flow. The mean
speed of blood flow in the portal vein trunk is 17 to 27 cm/s.

The microscopic architecture of the liver is arranged in
cords of radiated liver cells into the central vein. Portal tract
consists of a triad which contains a branch of the portal vein,
hepatic arteriole and a bile duct [1]. The hepatic lobule mostly
consists of hepatocytes and cholangiocytes. But besides these
epithelial cells that are important in terms of structural and
functional, liver contains other cells of great importance: sinu-
soidal endothelial cells, Kupffer cells and hepatic stellate cells.
The hepatocytes represent 80% of total cell weight of the liver
[2]. Hepatocytes exert essential physiological functions such
as regulation of carbohydrate and lipid metabolism, clearance
and inactivation of drugs, ethanol, various toxins, hormones
and vasoactive substances. One of the most important functi-
ons of hepatocytes is the synthesis of plasma proteins, inclu-
ding the synthesis of albumin, C-reactive protein, fibrinogen,
complement and coagulation factors. In patients with acute or
chronic liver failure, hepatocyte apoptosis plays an important
role for impaired metabolic function [3]. If the liver is exposed
to hepatotoxic substances such as drugs, alcohol or viral he-
patitis B or C, occurs the activation of fibrogenesis and begins
the cirrhotic process with the development of regenerative
nodules and hepatocellular failure [4, 5]. The altered metabo-
lic function of the liver is manifested by impaired degradation
of various vasoactive substances. This phenomenon is very
important for understanding the pathophysiology of systemic
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cirotic cu dezvoltarea ulterioara a nodulilor de regenerare si
a insuficientei hepatocelulare [4, 5]. Alterarea functiei meta-
bolice a ficatului se manifesta prin afectarea degradarii diferi-
tor substante vasoactive. Acest fenomen este foarte important
pentru intelegerea patofiziologiei hemodinamicii sistemice si
splanhnice in ciroza hepatica.

Celulele Kupffer reprezintda macrofagele ficatului si ele
constituie 80% din totalul de macrofage tisulare ale sistemu-
lui reticuloendotelial al corpului uman si circa 15% din totalul
de celule hepatice [2]. Celulele Kupffer au o importanta mare
pentru functia imuna a ficatului [6, 7]. In plus, celulele Kupffer
joaca un rol important in expresia citokinelor proinflamatorii,
cum ar fi factorul de necroza tumorala-a (TNF-a), interleuki-
na-1 (IL-1) si interleukina-6 (IL-6) [8]. Mai mult decat atét, ele
joacd un rol important in clearance-ul de endotoxine, in apa-
rarea de infectii microbiene si contribuie la producerea de NO
care, dupa cum se stie, reprezinta o substanta vasoactiva cu
efect vasodilatator [9].

Celulele hepatice stelate se afla in spatiul Disse si sunt in
strans contact cu hepatocitele si celulele endoteliale sinusoi-
dale. Ele sunt bogate in vitamina A si participa in depozitarea
hepatica de esteri ai retinilului [10]. Celulele hepatice stelate
sunt, de asemenea, implicate activ in fibrogeneza si In meta-
bolism. Ele sunt implicate in degradarea matricei, iar inhibi-
torul tisular al metaloproteinazei-1 (TIMP-1) s-a dovedit a fi
un factor important care contribuie esential la supravietuirea
celulelor hepatice stelate. Contracararea actiunii TIMP-1 poa-
te fi o tinta pentru tratamentul antifibrogenezic [11, 12]. Celu-
lele hepatice stelate poseda proprietati contractile importante
si ele joacd un rol deosebit 1n reglarea presiunii portale [13].
Astfel, asa agenti vasoactivi cum ar fi endotelina-1 (ET-1), an-
giotensina II si trombina, induc contractia celulelor hepatice
stelate [11, 13]. Deci, celulele hepatice stelate participa direct
la reglarea fluxului portal si, In cele din urm3, a presiunii por-
tale [14]. Acest fenomen este asociat si cu NO si CO, care induc
relaxarea celulelor hepatice stelate si, prin urmare, are loc re-
ducerea presiunii portale [11, 12].

Celulele endoteliale sinusoidale poseda functii fiziologice
extrem de specializate, deoarece acestea servesc in calitate de
sursa a mai multor substante bioactive [15]. Ele sunt implicate
in reglarea si productia de citokine proinflamatorii si peptide
vasoactive hemodinamic importante, inclusiv NO, endoteline-
le, prostanoizii si prostaglandinele [16, 17].

Avand 1n vedere cele expuse mai sus se, poate de concluzi-
onat ca diferite tipuri de celule hepatice sunt profund implica-
te in modificarile hemodinamice si In evolutia complicatiilor
extrahepatice ale bolilor grave ale ficatului. Astfel, afectarea
degradarii de catre hepatocite a substantelor vasoactive,
productia de vasodilatatoare in celulele hepatice stelate si in
celulele endoteliale sinusoidale, precum si afectarea functiei
imune si a clearance-ului legate de functia celulelor Kuppfer -
induc producerea citokinelor proinflamatorii si a substantelor
care joaca un rol important pentru dezvoltarea HTP si care
sunt direct implicate in fiziopatologia complicatiilor extrahe-
patice ale hemodinamicii. Pe de alta parte, cresterea presiunii
portale duce la deschiderea sunturilor porto-sistemice. Prin
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and splanchnic hemodynamics in liver cirrhosis.

The Kupffer cells represent the macrophages of the liver
and they are 80% of the total tissue macrophages of the re-
ticuloendothelial system of the human body, and about 15%
of total liver cells [2]. Kupffer cells have a great importance
for the immune function of the liver [6, 7]. In addition, Kupffer
cells have an important role in the expression of proinflam-
matory cytokines such as tumor necrosis factor-a (TNF-a),
interleukin-1 (IL-1) and interleukin-6 (IL-6) [8]. Moreover,
they play an important role in the clearance of endotoxins, in
the defense of microbial infections and in the production of
nitrogen monoxide (NO), which, as is known, is a vasoactive
substance, having a vasodilator effect [9].

The hepatic stellate cells are located in space of Disse and
they are in close contact with hepatocytes and sinusoidal en-
dothelial cells. They are rich in vitamin A and participate in
hepatic storage of retinyl esters [10]. Hepatic stellate cells are
also actively involved in fibrogenesis and metabolism. They
are involved in matrix degradation, and tissue inhibitor of me-
talloproteinase-1 (TIMP-1) proved to be an important factor
that has an essential contribution to the survival of hepatic
stellate cells. Counter action of TIMP-1 may be a target for an-
tifibrogenic treatment [11, 12]. Hepatic stellate cells have im-
portant contractile properties and they play an important role
in the regulation of portal pressure [13]. Thus, such vasoactive
agents, like endothelin-1 (ET-1), angiotensin II and thrombin
induce contraction of hepatic stellate cells [11, 13]. So, hepatic
stellate cells directly are involved in regulation of portal flow
and, therefore, the portal pressure [14]. This phenomenon is
associated with NO and CO, which induce relaxation of hepatic
stellate cells and, therefore, the reduction of portal pressure
[11,12].

Sinusoidal endothelial cells have highly specialized phy-
siological functions because they serve as a source of several
bioactive substances [15]. They are involved in regulation
and production of proinflammatory cytokines and hemody-
namically important vasoactive peptides, including NO, endo-
thelins, prostanoids and prostaglandins [16, 17].

Considering the above, it can be concluded that different
types of liver cells are deeply involved in the hemodynamic
changes and in the evolution of extrahepatic complications of
severe liver disease. Thus, impaired degradation of vasoactive
substances by hepatocytes, production of vasodilators in he-
patic stellate cells and sinusoidal endothelial cells, as well as
impaired immune function and clearance related to the Kup-
pfer cell function - induce the production of proinflammatory
cytokines and substances that play a important role for the de-
velopment of portal hypertension and are directly involved in
the pathophysiology of extrahepatic complications of hemo-
dynamics. On the other hand, increased portal pressure rise
to the portosystemic shunts. Through collateral circulation va-
sodilatory substances bypass the liver, and so it is avoided the
process of degradation and their metabolism.

Fibrogenesis

The fibrotic process leads to displacement of normal liver
parenchyma with conjunctive tissue and represents the pri-
mary cause of chronic liver failure. In cirrhosis, liver is a scar
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circulatia colaterala, substantele vasodilatatoare ocolesc fica-
tul si, in asa fel, este evitat procesul metabolizarii si degradarii
lor.

Fibrogeneza

Procesul fibrotic duce la inlocuirea parenchimului hepa-
tic normal cu tesut conjunctiv si reprezintda cauza principa-
14 a insuficientei hepatice cronice. In ciroza hepatic, ficatul
este unul cicatricial, in care fibroza avansata a bulversat si a
restructurat arhitectonica hepatici normali. In ciroza are loc
denaturarea parenchimului hepatic si reducerea arhitecturii
vasculare. Procesul fibrogenetic se prezinta ca un raspuns ci-
catrizant la leziunile hepatice cronice inflamatorii sau degene-
rative, unde apare un dezechilibru intre formarea si degrada-
rea tesutului fibrotic [11]. Matricea extracelulara se gaseste in
spatiul Disse si se compune din fibronecting, laminina, cola-
gen de tip 1V, VI, XIV si XVIII si proteoglicanul heparan sulfat.
La realizarea matricei extracelulare contribuie aproape toate
tipurile de celule ale ficatului: hepatocitele produc laminina
si colagen de tip XVII], celulele endoteliale sinusoidale secre-
ta fibronectina si colagenul de tip 1V, celulele epiteliului biliar
produc glicoproteine (tenascinad), iar celulele hepatice stelate
produc toate componentele matricei: colagen, glicoproteine,
proteoglicani. Procesele inflamatorii sau degenerative acti-
vizeaza celulele hepatice stelate care poseda capacitati con-
tractile, proliferative si fibrogenice. Ele sunt situate in spatiul
subendotelial intre hepatocite, celulele Kupffer si celulele en-
doteliale sinusoidale, astfel Incat acestea interactioneaza re-
ciproc prin intermediul a numeroase procese celulare care se
extind In spatiul Disse [13]. Activarea paracrina si autocrina
ale celulelor hepatice stelate prin intermediul factorului tu-
moral de crestere {3, care este considerat ca cea mai puterni-
ca citokina fibrogenic3, initiaza procesul fibrotic in ficat [11].
In plus, celulele hepatice stelate participa in diverse functii
fiziologice, inclusiv activarea raspunsului imun, secretia de
citokine si chiar sunt implicate in angiogeneza [10]. Paralel
are loc activarea celulelor hepatice stelate in miofibroblaste.
Contractiile lor contribuie la reglarea fluxului sanguin sinuso-
idal si la procesul de angiogeneza in ficatul cirotic [13]. Astfel,
celulele hepatice stelate contribuie la reglarea fluxului de san-
ge intrahepatic si, In cele din urm3, actiunea lor influenteaza
presiunea portald. De rand cu celulele endoteliale sinusoi-
dale care exercita un efect paracrin prin intermediul sinteti-
zarii NO, celulele hepatice stelate reprezinta o componenta
dinamica importantd a rezistentei hemodinamice la nivel
sinusoidal in ciroza hepatica. Raspunsul inflamator joaca un
rol important in fibrogeneza, deoarece inflamatia precede in-
totdeauna fibroza. Activarea sistemului imun induce fibroza
prin intermediul lipopolizaharidelor bacteriene [18]. Celule-
le Kupffer, de asemenea, activizeaza celulele hepatice stelate
prin cresterea secretiei de citokine proinflamatorii, inclusiv de
TNF-a si proteine monocitare chemoatractante [19, 20]. Dar
celulele natural killer au un efect antifibrotic prin anihilarea
activitatii celulelor hepatice stelate.

Deci, celulele hepatice stelate participa activ In procesul de
fibrogeneza intr-un ficat afectat si au fost identificate mai mul-
te tinte pentru terapii antifibrotice eficiente [12, 21].
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one, where advanced fibrosis has disturbed and restructured
normal liver architectonics. In cirrhosis, occur the distortion
of liver parenchyma and the decrease of vascular architectu-
re. The fibrogenic process is presented as a healing response
to chronic inflammatory or degenerative liver damage, where
there is an imbalance between the formation and degradation
of fibrotic tissue [11]. The extracellular matrix is found in the
space of Disse and consists of fibronectin, laminin, collagen
type 1V, VI, XIV and XVIII and heparan sulfate proteoglycan.
In the achieving of extracellular matrix contributes almost all
cell types of the liver: hepatocytes produce laminin and colla-
gen type XVIII, sinusoidal endothelial cells secrete fibronectin
and type 1V collagen, biliary epithelium cells produce glyco-
proteins (tenascin) and hepatic stellate cells produce all the
components of the matrix: collagen, glycoproteins, proteogly-
cans. The inflammatory or degenerative processes activate the
hepatic stellate cells which have contractile, proliferative and
fibrogenic capacities. They are located in the subendothelial
space between the hepatocytes, Kupffer cells and sinusoidal
endothelial cells, so that, they interact with each other thro-
ugh a number of cellular processes which extend in the spa-
ce of Disse [13]. Paracrine and autocrine activation of hepatic
stellate cells by tumor growth factor ,, which is considered
as the most powerful fibrogenic cytokine, initiates the fibrotic
process in the liver [11]. In addition, hepatic stellate cells par-
ticipate in various physiological functions, including the acti-
vation of the immune response and cytokine secretion, and
even are involved in angiogenesis [10]. Simultaneously occurs
the activation of hepatic stellate cells in myofibroblasts. Their
contractions help to regulate sinusoidal blood flow and angi-
ogenesis process in cirrhotic liver [13]. The hepatic stellate
cells help to regulate intrahepatic blood flow and, eventually,
their action influences the portal pressure. Along with sinu-
soidal endothelial cells which exert a paracrine effect through
synthesizing NO, hepatic stellate cells represent an important
dynamic component of hemodynamic resistance at sinusoidal
level in liver cirrhosis. The inflammatory response plays an
important role in fibrogenesis, because inflammation always
precedes fibrosis. The activation of the immune system indu-
ces fibrosis through bacterial lipopolysaccharide [18]. Kupffer
cells also activates hepatic stellate cells by increasing the se-
cretion of proinflammatory cytokines, including TNF-a and
monocyte chemoattractant proteins [19, 20]. But natural kil-
ler cells have antifibrotic effect through annihilation of hepatic
stellate cells activity.

So, hepatic stellate cells actively participate in the process
of fibrogenesis in affected liver and it were identified several
targets for effective antifibrotic therapies [12, 21].

Regulation of splanchnic and hepatic blood flow

The homeostasis of hepatic blood flow plays an important
role in the functionality of the human body, because in the li-
ver, primarily occurs very important biochemical processes
related to the synthesis of biologically active substances and
the detoxification of toxic substances, drug and hormones me-
tabolism. As noted above, at rest, the liver receives 25% of the
total cardiac output through two ways: the hepatic artery and
portal vein, the latter being responsible for 75% of the total
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Reglarea fluxului sanguin splanhnic si hepatic

Homeostaza fluxului sanguin hepatic joaca un rol deose-
bit in functionalitatea organismului uman, deoarece in ficat,
in primul rand, au loc procese biochimice foarte importante
ce tin de sinteza substantelor biologic active si de detoxifie-
rea substantelor toxice, metabolizarea medicamentelor si a
hormonilor. Dupa cum s-a mentionat mai sus, ficatul primes-
te 25% din debitul cardiac total in repaus prin intermediul a
doua cai: artera hepatica si vena port3, aceasta din urma fiind
responsabila de 75% din debitul total sanguin hepatic [22].
Fluxul sanguin hepatic este egal cu raportul dintre gradien-
tul presiunii in venele hepatice si rezistentd postsinusoidala.
In cazul sindromului de hipertensiune portala pe de o parte
are loc deschiderea colateralelor portosistemice, iar pe de
alta parte - cresterea afluxului mesenterial. Fluxul sanguin
hepatic poate fi masurat prin aprecierea clearance-ului indo-
cianinului verde. Metoda consta In masurarea si compararea
concentratiei indocianinului verde in vena hepatica si intr-o
artera periferica [23]. Pentru a mentine functia hepatica adec-
vata cererilor metabolice care sunt in permanenta schimbare,
fluxul sanguin hepatic trebuie sa fie reglabil pentru a acoperi
necesitatile in oxigen. De exemplu, consumul regional crescut
de oxigen este urmat de cresterea proportionala a fluxului de
sange in teritoriul splanhnic. Cu toate acestea, ficatul in sine
nu este in stare sa controleze fluxul portal. El in mare masura
depinde de fluxul sanguin din organele impare a cavitatii ab-
dominale care sunt drenate in vena porta. Prin urmare, sunt
implicate diferite mecanisme de reglementare a homeostazei
hemodinamice si metabolice.

Mecanisme de reglare extrinseca

in mod normal fluxul sanguin splanhnic creste dupa luarea
mesei [24]. Mecanismele acestor fenomene sunt in mare parte
necunoscute. Vasele sanguine splanhnice sunt bogat inerva-
te de nervii simpatici ai ganglionilor simpatici prevertebrali.
Conform datelor lui Benoit, sporirea activitatii nervoase sim-
patice, care de rand cu actiunea acizilor grasi cu lant lung si a
glucozei sunt partial responsabile pentru cresterea initiald a
debitului cardiac [25]. Controlul extrinsec neuronal al fluxului
sanguin intestinal este predominant exercitat prin interme-
diul vasoconstrictiei simpatice mediata de sistemul alfa-adre-
nergic. Activitatea simpatica reduce fluxul sanguin intestinal
prin cresterea rezistentei vasculare a arteriolelor si venelor,
iar administrarea beta-blocantelor descreste fluxul sanguin
hepatic si presiunea portala (actiune asupra receptorilor be-
ta-adrenergici) [26].

In conditii normale, complianta vasculari a ficatului este
suficientd pentru a mentine homeostaza presiunii, dar la
pacientii cu ciroza hepatica, odata cu cresterea compliantei
vasculare sistemice si reducerea compliantei vasculare hepa-
tice si portale, creste presiunea portala si gradul de deschide-
re a sunturilor porto-sistemice si, astfel, se mareste riscul de
sangerare din varice esofagiene [27, 28]. Luarea mesei creste
riscul sdngerarilor variceale si mai mult din cauza amplificarii
afluxului hepatic [29].

A fost dovedit ca modificarile hemodinamicii splanhnice
pot afecta functia altor organe. De exemplu, mai multe studii
experimentale si clinice au oferit dovezi in favoarea existentei
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hepatic blood flow [22]. The hepatic blood flow is equal to the
ratio of the pressure gradient in hepatic veins and postsinuso-
idal resistance. In the case of portal hypertension syndrome,
on the one hand occurs the opening of portosystemic colla-
terals, and on the other hand - the increasing of mesenterial
influx. The hepatic blood flow can be measured by apprecia-
tion of green indocyanine clearance. The method consists in
the measuring and comparing of the concentration of green
indocyanine in hepatic vein, and in a peripheral artery [23]. To
maintain liver function adequate to metabolic demands which
are constantly changing, hepatic blood flow must be adjusted
to meet the oxygen needs. For example, the increased regional
consumption of oxygen is followed by proportional increase
of blood flow in the splanchnic territory. However, the liver it-
self is not able to control the portal flow. It largely depends on
blood flow of odd organs of the abdominal cavity which are
drained into the portal vein. Therefore, are involved different
regulatory mechanisms of hemodynamic and metabolic ho-
meostasis.

Extrinsic regulatory mechanisms

Normally, splanchnic blood flow increases after the meal
[24]. The mechanisms of these phenomena are largely unk-
nown. The splanchnic blood vessels are richly innervated by
sympathetic nerves of the paraspinal sympathetic ganglia. Ac-
cording to Benoit, the increased of sympathetic nerve activity,
which along with the action of long chain fatty acids and glu-
cose are partly responsible for the initial increase of cardiac
output [25]. The extrinsic neural control of intestinal blood
flow is predominantly carried out by means of sympathetic va-
soconstriction mediated by alpha-adrenergic system. Sympa-
thetic activity reduces intestinal blood flow by the increasing
vascular resistance of arterioles and veins, and the adminis-
tration of beta-blockers decrease the hepatic blood flow and
portal pressure (action on beta-adrenergic receptors) [26].

In normal circumstances, the liver vascular compliance is
sufficient to maintain homeostasis pressure, but in patients
with liver cirrhosis with increased systemic vascular com-
pliance and decreased portal vascular compliance, increases
portal pressure and the openness of portosystemic shunts,
and thus, increases the risk of bleeding from esophageal va-
rices [27, 28]. The meal increases the risk of variceal bleeding
due to hepatic inflow amplification [29].

It was found that splanchnic hemodynamic changes may
affect the function of other organs. For example, several clini-
cal and experimental studies have provided evidence for the
existence of a direct link between liver and kidney function
[30, 31]. In support of this hypothesis may be mentioned that
in cirrhosis occurs the decrease of renal blood flow as a result
of portal pressure increase and concomitant elevation of ET-1
level in renal venous bed [32, 33]. It has been proven clini-
cally and experimentally that so-called hepatorenal reflex de-
pends on liver blood flow and namely this moment underlies
the emergence mechanisms of renal dysfunction in advanced
chronic liver disease [34]. According to Lautt, hepatorenal re-
flex is activated by adenosine from the space of Mall and its
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unei legdturi directe intre functia ficatului si a rinichilor [30,
31]. In suportul acestei ipoteze poate fi mentionat ci in ciro-
za hepatica are loc reducerea fluxului sanguin renal urmare
cresterii presiunii portale si a elevarii concomitente a nivelu-
lui ET-1 in patul venos renal [32, 33]. A fost dovedit clinic si
experimental ca asa-zisul reflex repatorenal depinde de fluxul
sanguin hepatic si ca anume acest moment sta la baza meca-
nismelor aparitiei disfunctiei renale in bolile cronice avansate
ale ficatului [34]. Conform datelor lui Lautt, reflexul hepatore-
nal este activat de adenozina din spatiul Mall si sinteza ei este
strict legata de fluxul sanguin hepatic [31]. Este de mentionat
faptul ca spatiul Mall ocupa un teritoriu mic de lichid care se
afld in zona portala si Inconjoara arteriolele hepatice, venulele
portale si ducturile biliare. Reducerea fluxului sanguin portal
creste nivelul de adenozina si conduce la vasodilatarea arteri-
olara hepatica si, ulterior, activarea nervilor senzoriali.

Dupa cum se stie, ficatul se alimenteaza cu sange prin
intermediul arterei hepatice si venei porte. Din punct de ve-
dere homeostatic, acest lucru este unic, deoarece asigura un
flux sanguin constant catre ficat printr-un sistem-tampon al
circuitului hepatic arterial [35]. Conform ipotezei sistemului-
tampon al circulatiei hepatice arteriale, reducerea fluxului de
sange portal va provoca o acumulare locald de adenozina care,
aflandu-se preponderent in zonele paravazale ale spatiului
Mall, influenteaza rezistenta arteriala hepatica si induce
vasodilatatie locald [36]. Mecanismele homeostatice metabo-
lice mentin o livrare constanta de oxigen, in timp ce mecanis-
mele homeostatice miogenice mentin o presiune intravascula-
ra constanta [37].

Mecanisme locale de reglare

Un numar mare de substante cu efect vasoactiv, cum ar fi
gastrina, polipeptida intestinala vasoactiva, colecistochinina,
secretina si glucagonul sunt implicate fin in reglarea hemo-
dinamicii splanhnice si hepatice [38]. Asa cum s-a mentionat
anterior, celulele endoteliale sinusoidale si celulele hepatice
stelate sunt implicate in reglarea fluxului sanguin sinusoidal,
iar vasodilatatoarele potentiale, cum ar fi NO, ET-1 si trom-
boxanul A, joacd un rol important in echilibrul vasodilatatie/
vasoconstrictie si reprezinta o componenta importanta a pa-
tofiziologiei cresterii presiunii portale in ciroza [39-42].

Deci, pentru mentinerea fluxului necesar de sange si a me-
tabolismului normal intr-un ficat sanatos, sunt implicate mai
multe mecanisme homeostatice. Pe cand, in timpul dezvoltarii
cirozei hepatice si a hipertensiunii portale, aceste mecanisme
nu sunt in stare sa raspunda adecvat cerintelor de modificare
a hemodinamicii, ceea ce duce la agravarea insuficientei hepa-
tice si a sindromului de HTP.

Rolul inflamatiei, translocatiei bacteriene si a infectiei
in ciroza hepatica

Este bine cunoscut faptul ca pacientii cu ciroza hepatica
sunt mai predispusi catre infectiile bacteriene si, in special, ca-
tre peritonita bacterianad spontana, infectii ale tractului urinar
sau ale cailor respiratorii, infectii anaerobe, cum ar fi Clostri-
dium difficile [43, 44]. Capacitatea redusa de a efectua un clea-
rance eficient al bacteriilor este legatd, in primul rand, de afec-
tarea functiei imune celulare ale macrofagilor si monocitelor.
De asemenea, deprimarea functiei fagocitare a neutrofilelor si

MJHS 3/2015

synthesis is strictly related to hepatic blood flow [31]. It sho-
uld be noted that the space of Mall occupies a small territory of
fluid, which is in the portal area, surrounding hepatic arterio-
les, venules and portal bile ducts. The decrease of portal blood
flow increase adenosine levels and leads to hepatic arteriolar
vasodilation and subsequent activation of the sensory nerves.

As we know, the liver is supplied with blood through the
hepatic artery and portal vein. In terms of homeostatic, this is
unique, because it provides a constant blood flow to the liver
through a buffer system of hepatic arterial circuit [35]. Accor-
ding to the hypothesis of the buffer system of hepatic arterial
circulation, reduction of portal blood flow will cause alocal ac-
cumulation of adenosine which being mainly in the parabasal
areas of the space of Mall, influence hepatic arterial resistance
and induce local vasodilation [36]. The metabolic homeostatic
mechanisms maintain a constant supply of oxygen, while the
myogenic homeostatic mechanisms maintain a constant intra-
vascular pressure [37].

Local regulating mechanisms

A large number of vasoactive substances such as gastrin,
vasoactive intestinal polypeptide, cholecystokinin, secretin
and glucagon are fine involved in regulating splanchnic and
liver hemodynamics [38]. As was stated above, sinusoidal en-
dothelial cells, and hepatic stellate cells are involved in regula-
ting the sinusoidal blood flow but potential vasodilators, such
as NO, ET-1 and thromboxane A, play an important role in the
balance of vasodilatation/vasoconstriction and represents an
important component of increase portal pressure pathophysi-
ology in cirrhosis [39-42].

So, are involved several homeostatic mechanisms. to main-
tain necessary blood flow and normal metabolism in a healthy
liver. While, during the development of liver cirrhosis and por-
tal hypertension these mechanisms are not able to respond
appropriately to change requirements of hemodynamics, whi-
ch leads to aggravation of liver failure and portal hypertension
syndrome.

The role of inflammation, bacterial translocation and
infection in liver cirrhosis

It is well known that patients with liver cirrhosis are more
predispose to bacterial infections and, in particular, to sponta-
neous bacterial peritonitis, urinary tract or respiratory tract
infections, anaerobes infections such as Clostridium difficile
[43,44]. The low capacity to make an efficient clearance of bac-
teria is related primarily to impaired cellular immune function
of macrophages and monocytes. As well, phagocyte function
suppression of the neutrophil and the deficiencies that appear
in the complement system plays an important role in the im-
munosuppression of patients with liver cirrhosis [45, 46, 47].
On the other hand, the increase of intestinal permeability in
liver cirrhosis and portal hypertension facilitate the transition
of the bacteria from the gastrointestinal tract to mesenteric
lymph nodes. Bacterial translocation from the intestine, pri-
marily Escherichia coli, plays a significant role in the develo-
pment of spontaneous infections, in particular of the sponta-
neous bacterial peritonitis [48]. The presence of bacteria or
bacterial products in splanchnic lymph nodes, ascites fluid or
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deficientele care apar 1n sistemul complementar joacad un rol
important in imunosupresia pacientilor cu ciroza hepatica [45,
46, 47]. Pe de alta parte, cresterea permeabilitatii intestinale
in ciroza hepatica si HTP faciliteaza tranzitia de bacterii din
tractul gastro-intestinal la ganglionii limfatici mezenteriali.
Translocatia bacteriana din intestin, In primul rand a Esche-
richiei coli, joaca un rol semnificativ in dezvoltarea infectiilor
spontane, in special, a peritonitei bacteriene spontane [48].
Prezenta bacteriilor sau a produselor bacteriene in ganglio-
nii limfatici splanhnici, In lichidul ascitic sau in circulatia te-
ritoriului splanhnic, contesta in mod semnificativ echilibrul
homeostazei hemodinamice si a statutului circulator hiperdi-
namic. Translocatia bacteriana activeaza monocitele si limfo-
citele, dupa care, cresc nivelurile de citokine proinflamatorii
circulante, cum ar fi TNF-« si IL-6 care, actionand ca o ,furtu-
na de citokine”, duce la activarea ulterioara a NO [49]. Acest
raspuns inflamator mareste si mai mult disfunctia circulatorie
si agraveaza statutul vasodilatator [50]. Au fost propusi mai
multi markeri care ar sugera prezenta efectului translocatiei
bacteriene. A fost constatat ca proteina care raspunde de con-
jugarea lipopolizaharidelor este sintetizata in ficat ca raspuns
la bacteremie, iar nivelele ei crescute la pacientii cu ciroza
coreleaza cu activarea diferitelor sisteme vasoactive, citokine
proinflamatorii si a NO [51]. Mai multe studii au fost dedica-
te aprecierii ADN-ului bacterian in plasma si derivatii ei la
pacientii cu ciroza hepatica [52, 53]. La pacientii cu ciroza, in-
festarea lichidului ascitic este frecventa (de exemplu, in peri-
tonita bacteriana spontanad), iar aceasta reprezinta un impor-
tant factor de risc pentru dezvoltarea disfunctiilor circulatorii
sistemice si renale [54, 55]. Procesul infectios-inflamator, in
unele cazuri, poate genera un raspuns sistemic al organismu-
lui care este exprimat prin febra, cresterea FCC, dezvoltarea
insuficientei respiratorii, activarea sistemului imunitar si,
chiar dezvoltarea sepsisului [56]. Patologiile infectioase bac-
teriene severe si, in special, peritonita bacteriana spontana,
reprezintad principalele cauze pentru dezvoltarea SHR (apro-
ximativ 33% din pacientii cu peritonita bacteriana spontana
dezvolta SHR) [57, 58]. Tratamentul indreptat spre ameliora-
rea sindromului de suprapopulare bacteriand, imbunatatirea
tranzitului intestinal si al sistemului imun reduce translocatia
bacteriana. Astfel, administrarea tratamentului antibacterial,
a prebioticelor, probioticelor si a medicamentelor care spo-
resc tranzitul intestinal, au efect benefic [59, 60]. Conform
unei meta-analize, beta-blocantele pot reduce, de asemenea,
timpul de tranzit gastrointestinal si, respectiv, pot reduce su-
prainfectarea bacteriana prin translocatie intestinald [61]. In
contrar, Mandorfer si colegii sai, cercetand efectele beta-blo-
cantelor neselective asupra pacientilor cu ciroza hepatica, au
ajuns la concluzia ca aceasta grupa de medicamente reduce
semnificativ presiunea portala si scade riscul sangerarilor va-
riceale, Insd administrarea lor indelungata are efecte nefaste
asupra aparitiei si evolutiei peritonitei bacteriene spontane
si a SHR [62]. Conform datelor acestor autori, administrarea
de duratd a beta-blocantelor neselective in perioada pretrans-
plant, duce la o supravietuire redusa a acestor pacienti in pe-
rioada posttransplant. Cercetatorii recomanda de a evita ad-
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the splanchnic territory circulation contests significantly the
balance of hemodynamic homeostasis and hyperdynamic cir-
culatory status. Bacterial translocation activates monocytes
and lymphocytes, and then increase circulating proinflamma-
tory cytokines levels, such as TNF-a and IL-6, acting as a “cy-
tokine storm” leads to further activation of the NO [49]. This
inflammatory response increases circulatory dysfunction and
aggravate vasodilator status [50]. There have been proposed
several markers that suggest the presence of bacterial translo-
cation effect. It was found that the protein responsible for con-
jugation of lipopolysaccharide is synthesized by the liver as
a response to bacteremia, and its high levels in patients with
cirrhosis correlates with the activation of different vasoacti-
ve systems, proinflammatory cytokines and NO [51]. Several
studies have been devoted to assessing of the bacterial DNA
in plasma and its derivatives in patients with cirrhosis [52,
53]. In patients with liver cirrhosis, ascites fluid infestation is
frequently (eg. spontaneous bacterial peritonitis), and this is
an important risk factor for the development of systemic cir-
culatory and renal dysfunction [54, 55]. In some cases infec-
tious-inflammatory process may cause a systemic response of
the body, which is expressed by fever, increased heart beats,
development of respiratory failure, activation of immune sys-
tem, and even the development of sepsis [56]. Severe bacte-
rial infections pathologies, in particular, spontaneous bacte-
rial peritonitis, are the main causes for the development of
hepatorenal syndrome (HRS). Approximately 33% of patients
with spontaneous bacterial peritonitis develop HRS [57, 58].
Treatment directed at melioration of overcrowding bacterial
syndrome, improvement of intestinal transit and immune sys-
tem reduces bacterial translocation. Thus, administration of
antibacterial treatment, the prebiotics, probiotics and drugs
that enhance intestinal transit have a beneficial effect [59, 60].
According to a meta-analysis beta-blockers may also reduce,
gastrointestinal transit time, that may reduce bacterial super-
infection by intestinal translocation [61]. In contrary, Mandor-
fer et al, studying the effects of non-selective beta-blockers
to patients with liver cirrhosis, concluded that this group of
drugs significantly reduce portal pressure and decreases the
risk of variceal bleeding, but their prolonged administration
have adverse effects on the emergence and evolution of spon-
taneous bacterial peritonitis and HRS [62]. According to these
authors term administration of non-selective beta-blockers
in pretransplant period lead to reduced survival of these pa-
tients in posttransplant period. Researchers recommend avo-
iding administration of nonselective beta-blockers in patients
with liver cirrhosis complicated with spontaneous bacterial
peritonitis.

Thus, it can be stated that bacterial infections in liver cir-
rhosis plays an important role in aggravation of portal hyper-
tension complications. Pathophysiological mechanisms of
superinfection are very complex. Intestinal bacterial translo-
cation leads to the activation of proinflammatory mediators
by development of a homeostatic imbalance in hepatic hemo-
dynamics, which worsens liver failure and portal hypertensi-
on syndrome. These changes may induce acute renal failure
and diverse systemic circulatory dysfunction, which can con-
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ministrarea beta-blocantelor neselective la pacientii cu ciroza
hepatica complicata cu peritonita bacteriana spontana.

Astfel, se poate de afirmat ca infectiile bacteriene in ciro-
za hepatica joaca un rol important in agravarea complicatiilor
HTP. Mecanismele patofiziologice ale suprainfectarii sunt
foarte complexe. Translocarea bacteriana intestinala duce la
activarea mediatorilor proinflamatorii cu dezvoltarea unui
dezechilibru homeostatic al hemodinamicii hepatice care
agraveaza insuficienta hepatica si sindromul de HTP. Aces-
te modificari pot induce insuficienta renald acuta si diverse
disfunctii circulatorii sistemice care, ulterior, pot contribui la
dezvoltarea sindromului de insuficienta multiorganica.

Concluzii

In ultimii ani, s-au imbunatitit considerabil cunostintele
cu privire la mecanismele proceselor patologice in bolile he-
patice cronice. Complicatiile hemodinamicii portale, splanhni-
ce si sistemice 1n ciroza hepatica sunt legate de procesul infla-
mator si fibrotic in ficat, precum si de translocarea bacteriana
intestinala. Aceste complicatii extrahepatice cuprind modifi-
cari in numeroase sisteme si organe si pot fi considerate ca un
sindrom de insuficienta multiorganica. Vasodilatarea arteriala
si complianta vasculara crescuta sunt direct legate de modi-
ficirile cardiace si hemodinamice. In SHR si hipertensiunea
porto-pulmonara predomina vasoconstrictia care, conform
mecanismelor fiziopatologice, este reactiva si compensatorie.

In ciroza hepatica, modificirile hemodinamice hepatice si
splanhnice sunt in stransa legatura cu dereglarile hemodina-
micii centrale, cu functia cordului, cu modificarile circulatorii
in pulmoni si rinichi. Disfunctiile sistolice si diastolice ale cor-
dului pot contribui la dezvoltarea SHR, parte componenta a
asa-numitului sindrom cardio-renal.

Cunoasterea mecanismelor de dezvoltare a complicatiilor
cirozei hepatice este esentiala in ceea ce priveste alegerea
optiunii farmacologice vasoactive cu efecte specifice asupra
fibrogenezei si ale sindromului de HTP.
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tribute to the development of multiorgan failure syndrome.

Conclusions

In recent years, have greatly improved the knowledge on
the mechanisms of pathological processes in chronic liver di-
seases. Complications of portal, splanchnic and systemic he-
modynamics in liver cirrhosis are related to inflammatory and
fibrotic process in the liver and the intestinal bacterial trans-
location. These extrahepatic complications include changes
in systems and organs and can be considered as a syndrome
of multiorgan failure. Arterial vasodilation and increased vas-
cular compliance are directly related to cardiac and hemo-
dynamic changes. In HRS and portopulmonary hypertension
prevails vasoconstriction, which is reactive and compensatory
under pathophysiological mechanisms.

In cirrhosis splanchnic and hepatic hemodynamic changes
are closely related to disorders of the central hemodynamics,
cardiac function, with circulatory changes in lungs and kidne-
ys. Systolic and diastolic cardiac dysfunction may contribute
to the development of HRS, part of the so-called cardio-renal
syndrome.

The knowledge of development complications mechanis-
ms of liver cirrhosis is essential in choosing the vasoactive
pharmacological option with specific effects on fibrogenesis
and portal hypertension syndrome.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Echinococoza primard a cdilor biliare extrahepatice este
foarte rar descrisd in literatura.

Ipoteza de cercetare

Prezentarea unui caz clinic de echinococoza primara a ca-
ilor biliare extrahepatice.

Noutatea adusa literaturii stiintifice din domeniu

Este al doilea caz de echinococoza primara a cailor bilia-
re extrahepatice, descris in Bulgaria (primul fiind raportat in
anul 1953).

Rezumat

Introducere. Echinococoza continua sa fie endemicd in
Bulgaria. Cea mai frecventa forma este cea hepatica.

Prezentare de caz. Noi raportdm un caz rar de echinoco-
coza primara a cdilor biliare extrahepatice la o pacienta de 70
de ani, cu anamnestic de febra Tnalt3, icter, greata, voma si du-
rere In etajul superior al abdomenului, pe parcursul a 10 zile.
A fost descoperit un chist hidatic complicat, de dimensiuni
mari, In lobul stang al ficatului, fara comunicare cu arborele
biliar. S-a efectuat explorarea cdilor biliare, capitonarea chis-
tului hepatic, colecistectomie si coledoco-duodenostomie. Nu
a fost inregistrata nicio complicatie.
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What is not known yet, about the topic

Primary echinococcosis of the extrahepatic bile ducts is ra-
rely described in literature.

Research hypothesis

Case report of a primary echinococcosis of the extrahepa-
tic bile ducts.

Article’s added novelty on this scientific topic

It is the second case of primary echinococcosis of the ex-
trahepatic bile ducts described in Bulgaria (the first case was
reported in 1953).

Abstract

Introduction. Echinococcosis is still endemic in Bulgaria.
The most common site of the hydatid cysts is the liver.

Case presentation. We report on a rare case of a prima-
ry echinococcosis of the extrahepatic bile ducts in a 70 years
old female patient with history of high fever, jaundice, nausea,
vomiting and pain in the upper abdomen lasting for 10 days.
We found a big complicated hydatid cyst in the left liver lobe
without communication with the bile tree. Exploration of the
bile ducts, capitonnage of the liver cyst, cholecystectomy and
choledocho-duodenostomy were performed. We didn’t have
any complications.



Primary echinococcosis of the extrahepatic bile ducts

Discutii. Echinococoza primara a cdilor extrahepatice este
foarte rara. Cazul nostru este al doilea, descris in Bulgaria. Tra-
tamentul patologiei depinde de stadiu, localizare, dimensiune
si de complicatiile chistului.

Concluzii. Tratamentul chirurgical si terapia postoperato-
rie cu albendazol raman a fi cele mai bune optiuni terapeutice.

Cuvinte cheie: echinococoza primard, ducturi biliare ex-
trahepatice.

Introducere

Chistul hidatic este o zoonoza, produsa de parazitul intes-
tinal din familia teniidelor, Echinococcus granulosus [1]. Pe
mapamond, acest parazit este cel mai des intalnit in regiunea
mediteraneand, in Orient, estul mijlociu si sud-estul Europei,
America de Sud, Australia si Noua Zeelanda [2]. Review-urile
arata ca, cel mai frecvent afectate sunt ficatul (60-70%) si pla-
manii (15%), dar aceasta patologie poate fi intalnita In oricare
alta parte a corpului [1, 2].

Un diagnostic definitivimpune o combinatie de investigatii
imagistice, serologice si imunologice. Tratamentul chirurgical
este de electie, insa managementul echinococozei hepatice de-
vine tot mai mult conservativ [3]. Chistul hidatic continua sa
fie o patologie endemica in Bulgaria, care, in 2011, a inregis-
trat cea mai mare incidenta dintre tarile Uniunii Europene [4].

in continuare, vom raporta un caz clinic de echinococoza
primara a cailor biliare extrahepatice.

Prezentare de caz

Pacienta in varsta de 70 de ani,
a fost internata in Departamentul
de chirurgie a Spitalului Universitar
,Sveti Georgi”, cu urmatoarele acu-
ze: febra inalt3, icter, greatd, voma si
durere 1n etajul superior al abdome-
nului in ultimele 10 zile. Examinarea
clinicad a dezvaluit o formatiune pal-
pabild, dureroas3, cu pereti Ingrosati
in regiunea epigastrica.

Testele de laborator relevante la
momentul interndrii au fost urma-
toarele: leucocite - 14.000 /mm?,
hemoglobina - 109 g/L, bilirubina
totala - 55,8 U/L, bilirubina directa -
37,3 U/L, amilaza serica - 2572 U/L,
proteina C reactiva - 40 mg/dL. Tes-
tul ELISA a fost pozitiv pentru echi-
nococ.

Ultrasonografia si radiografia
abdominala au demonstrat un chist
hidatic urias, calcificat, cu diame-
trul de 12 cm in lobul hepatic stang
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Discussion. A primary echinococcosis of the extrahepatic
bile ducts is very rare. Our case was the second of the kind
described in Bulgaria. The treatment of the disease depends
on the stage, the localization, the size and the complications
of the cysts.

Conclusions. Surgical treatment and postoperative thera-
py with albendazole remain the best treatment options.

Key words: primary echinococcosis, extrahepatic bile ducts.

Introduction

Cyst echinococcosis is a zoonosis produced by the parasitic
tapeworm, Echinococcus granulosus [1]. Worldwide, the disea-
se is commonly met in the Mediterranean region, the Orient,
Middle East, Southeast of Europe, South America, Australia
and New Zealand [2]. Reviews show that the most frequently
involved organs are liver (60-75%) and lungs (15%), but it can
be located in any part of the body [1, 2].

A definitive diagnosis requires a combination of imaging,
serologic and immunologic studies. Surgery remains the treat-
ment of choice but the management of liver echinococcosis
becomes increasingly more conservative [3]. Hepatic hydatid
disease is still endemic in Bulgaria. In 2011, our country had
the highest incidence in the European Union [4].

Herein, we report on a rare case of a primary echinococco-
sis of the extrahepatic bile ducts.

Case presentation

A 70 years old female was ad-
mitted to the department of surgery
of the University Hospital “Sveti
Georgi”, presenting with high fever,
jaundice, nausea, vomiting and pain
in the upper abdomen lasting for 10
days. The clinical examination reve-
aled a palpable, thick walled, pain-
ful formation in the epigastric area.
Relevant laboratory findings at the
time of admission were following:
WBC - 14,000 /mm?3, hemoglobin -
109 g/L, total bilirubin - 55.8 U/L, di-
rect bilirubin - 37.3 U/L, serum amy-
lase - 2572 U/L, C-reactive protein -
40 mg/dL. ELISA test was positive for
echinococcosis.

Abdominal ultrasonography and
X-ray demonstrated a giant calcified
hydatid cyst measuring 12 cm in dia-
meter in the left liver lobe (Figure 1).
Hydrops of the gallbladder with con-
crements inside was also detected.

(Figura 1). La fel, au fost constatate
hidropsul vezicii biliare si calculi in
interior.

S-a efectuat laparotomie superi-
oara mediana. Explorarea abdome-

Fig. 1 Radiografia abdominala (chist hidatic gigant in
lobul hepatic stang).

Fig. 1 Abdominal X-ray which shows a giant hidatic
cyst in the left hepatic lobe.

Superior median laparotomy was
performed. The exploration of the
abdomen revealed a huge suppura-
ted hydatid cyst of the liver (engaged



nului a dezvaluit un chist hidatic supurat, gigant, ce implica
segmentele 2 si 3 hepatice, ferm aderent la stomac. Chistul a
fost plin de puroi si de chisturi-fiice devitalizate. Continutul
chistului a fost evacuat, iar in interior a fost introdus albastru
de metilen. Nu au fost detectate fistule intre chist si sistemul
hepatobiliar.

Au fost explorate vezica biliar, care era tensionatd, duode-
nul si ductul biliar comun, care toate au fost pline de chisturi-
fiice vii (2-15 mm in diametru). S-a efectuat colecistectomia
si coledoco-duodenostomia (Figura 2). Chistul hidatic a fost
tratat cu lavaj cu agent scolicid, capitonaj si omentoplastie.
Pacienta a fost externata dupa 8 zile, afebrila, cu icter redus.
Postoperatoriu, a fost prescris un tratament cu albendazol
(Zentel) pentru o durata de 3 luni.

Discutii

Echinococoza este o patologie deocamdata prezenta la noi
in tara (Bulgaria - nota red.), iar ficatul este organul cel mai
frecvent afectat [1, 2]. Formarea unei comunicari dintre chis-
tul hidatic si arborele biliar este una din
complicatiile acestei patologii, care a fost
raportatd, anterior, prin intermediul a ca-
teva cazuri clinice [3, 5, 6]. Echinococoza
primara a ducturilor biliare extrahepatice
este foarte rard. Primul caz de acest tip a
fost publicat in Bulgaria, in anul 1953 [7].

Noi am prezentat un caz de chist hida-
tic complicat, de dimensiuni mari, localizat
in lobul sting al ficatului (segmentele 2 si
3), fara comunicare cu arborele biliar ex-
trahepatic. Dar, chistul In cauza nu explica
formatiunile din vezica biliara si duoden
- multiple chisturi vii, ce produceau icter
mecanic (obstructiv). Noi consideram ca
acest tip de echinococoza primara a cdilor
biliare extrahepatice este unul foarte rar.
Cazul nostru a fost al doilea caz, descris 1n
Bulgaria. Din acest motiv, nu am dispus de
alte date, pentru a compara rezultatele in-
tra si postoperatorii. In schimb, Correa S. et
al. (2001), au descris un caz de echinoco-
coza a cdilor biliare extrahepatice in Peru.
Ei au efectuat lobectomie, explorarea cai-
lor biliare, sfincteroplastie transduodenala
si colecistectomie, cu rezultate postopera-
torii foarte bune [8].

Tratamentul echinococozei hepatice
depinde de stadiul, localizarea, dimensiu-
nea si complicatiile chistului. Tratamentul
implica metode chirurgicale si nechirur-
gicale. Metodele chirurgicale includ chist-
perichist-ectomia totala sau subtotalg,
hepatectomia partiala, capitonajul, omen-

Echinococoza primard a cdilor biliare extrahepatice

2" and 3 segments), firmly adhered to the stomach. The cyst
was full of pus and devitalized “daughter cysts”. Its content
was evacuated and methylene-blue was applied inside the ca-
vity. No fistulas between the cyst and the hepatobiliary system
were detected.

The tense gallbladder and the dilated common bile duct
were explored. Each of them was full of many vital “daughter
cysts” (2-15 mm in diameter), including the duodenum. Cho-
lecystectomy and choledocho-duodenostomy were performed
(Figure 2). The hydatid cyst was treated by scolicidal lavage,
capitonnage and omentoplasty. The patient was discharged
from the hospital after 8 days, afebrile and with reduction of
the jaundice. Postoperative treatment with albendazole (Zen-
tel) was prescribed for 3 months.

Discussion

Echinococcal disease is still presented in our country and
the liver is the most common site of the hydatid cyst formati-
ons [1, 2]. Communication between hydatid cyst and biliary
tree is one of the possible complications
of the disease, reported in several case re-
ports [3, 5, 6]. A primary echinococcosis of
the extrahepatic bile ducts is very rare. The
first such a case is published in Bulgaria in
1953 [7].

We presented a case of a big, complica-
ted hydatid cyst of the left lobe of the liver
(2™ and 3" segments), without established
communication with the extrahepatic bile
tree. The cyst could not explain the findings
in the gallbladder, the common bile duct
and the duodenum - many vital echinococ-
cal cysts causing obstructive jaundice. We
considered that it was a very rare type of
a primary echinococcosis of the extrahepa-
tic bile ducts. Our case was the second of
the kind described in Bulgaria. Because of
that we did not have data-base to compa-
re our operative and postoperative results
with. Correa S. et al. (2011) described a
case of echinococcosis of the extrahepatic
bile ducts in Peru. They performed left lo-
bectomy, exploration of the biliary ducts,
transduodenal sphincteroplasty and cho-
lecystectomy with very good postoperative
results [8].

The treatment of the hepatic echinococ-
cosis depends on the stage, the localizati-
on, the size and the complications of the
cysts. It consists of nonoperative and ope-
rative methods. The operative methods in-
clude total or subtotal cyst-pericystectomy,
partial hepatectomy, capitonnage, omento-

toplastia, utilizarea tubului T pentru dre- Fig. 2 Piese operatorii ale cazului prezentat.  plasty, usage of T-tube drainage and/or di-

naj si/sau pentru diferite anastomoze bi-
lio-digestive [9, 10].
In cazul nostru, luand in consideratie

Fig. 2 Surgical pieces from the
presented case.

fferent biliodigestive anastomosis [9, 10].
In our case, considering the age of the
patient (70 years), the comorbidities and



Primary echinococcosis of the extrahepatic bile ducts

varsta pacientei (70 de ani), comorbiditatile si coledocul di-
latat, a fost efectuata doar colecistectomia si coledoco-duode-
nostomia. Nu au fost atestate complicatii. Albendazolul rama-
ne un remediu medicamentos foarte important pentru terapia
postoperatorie.

Concluzii

A fost prezentat un caz rar de echinococoza primara a duc-
turilor biliare extrahepatice. Tratamentul chirurgical si tera-
pia postoperatorie cu albendazol raman optiunile terapeutice
cele mai bune.
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the dilated ductus choledochus, cholecystectomy and chole-
docho-duodenostomy were performed.

We didn’t have any complications. Albendazole should be
considered as an important drug to the postoperative therapy.

Conclusions

We report a rare case of a primary echinococcosis of the
extrahepatic bile ducts. Surgical treatment and postoperative
therapy with albendazole remain the best treatment options.
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Ce poate ascunde sforaitul?

Victor Botnaru?!, Alexandru Corlateanu’,
Victoria Sircu'*

1Universitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu’, Chisindu,
Republica Moldova.

Autor corespondent:

Dr. Victoria Sircu

Disciplina de pneumologie si alergologie

Departamentul de medicind internd

Universitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu”
bd. Stefan cel Mare si Sfant, 165, Chisindu, Republica Moldova, MD-2004
e-mail: sircu.victoria@yahoo.com

Pacient de 50 de ani, fumator, stomatolog de specialitate.
S-a adresat pentru sfordit zgomotos, opriri ale respiratiei
in timpul somnului, periodic senzatie de sufocare In somn,
transpiratii nocturne, senzatie de somn neodihnitor, nicturie
(2-3 mictiuni pe noapte), somnolenta diurna excesiva (inclu-
siv cu atipiri la volan), cefalee matinala, tulburari de memo-
rie si incapacitate de concentrare, poftd de mancare sporita.
Din anamnestic: sfordie de peste 10 ani, hipertensiv de 7 ani,
diabet zaharat de circa 3 ani. Examenul obiectiv evidentiaza
obezitate cu IMC = 35 kg/m? (Figura 1), circumferinta gatului

Fig. 1 Pacientul. De notat obezitatea abdominala si gatul scurt.

Fig. 1 The patient. Notice abdominal obesity and short neck.

IMAGES FROM CLINICAL PRACTICE

What might snoring hide?
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A 50 years old patient, stomatologist, current smoker,
addressed with noisy snoring, stops of breathing during sle-
ep, periodical shortness of breath during sleep, nocturnal
sweating, poor sleep, 2-3 micturitions per night, excessive
diurnal sleepiness (also drowsiness during driving), morning
headache, memory disorders, inability to concentrate and
increased appetite. Physical exam revealed obesity with an
IMC=35 kg/m? (Figure 1), neck circumference = 47 cm, abdo-
men circumference = 116 cm, free nasal breathing, Mallampati
score [V - soft palate is not visible (Figure 2). The patient also

Fig. 2 Constitutia anatomica a faringelui
(scor Mallampati V).

Fig. 2 Pharynx anatomical constitution
(Mallampati score 1V).



What might snoring hide

47 cm, circumferinta abdomenului 116 cm, respiratie nazala
liberd, scor Mallampati IV pentru constitutia anatomica a fa-
ringelui - palatul moale nu este vizibil (Figura 2). Pacientul
a completat scala somnolentei diurne Epworth [1] care a evi-
dentiat un scor de 20 de puncte.

intrebari:
[1] Considerand datele anamnestice si examenul clinic, care
este cel mai probabil diagnostic?

[2] Care este prevalenta acestei afectiuni si ce riscuri comporta?
[3] Ce investigatie sugerati pentru confirmare?

[4] Care tratament este cel mai indicat?

MJHS 3/2015

completed the Epworth sleepiness scale [1] and it attained a
score of 20 points.

Questions:
[1] On the basis of history and physical examination what is
the most probable diagnosis?

[2] What is the prevalence of this disease and which risks does
it present?

[3] What investigation do you suggest for confirmation?

[4] What treatment is the most suitable?
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Fig. 3 Inregistrare poligrafici (Polygraphic registering).

A - fluxul oronazal (oro-nasal flux); B - efortul respirator al toracelui (thoracic respiratory effort);
C - efortul respirator al abdomenului (abdominal respiratory effort); D - Sa0,.
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Fig. 4 Dispozitiv pentru CPAP terapie
(Device for CPAP therapy).
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Fig. 5 Poligrafia respiratorie cu CPAP terapie (Respiratory polygraphy with CPAP therapy).



Raspunsuri:

Sindromul de apnee obstructiva in somn (SASO), caracterizat
prin aparitia repetata a episoadelor de obstructie completa (ap-
nee) sau partiala (hipopnee) a cdilor respiratorii superioare in
timpul somnului, asociata cu sforait si somnolenta excesiva diurna
[2]. Indicele de apnei-hipopnei (IAH), definit ca si numar total de
episoade respective, Inregistrate pe ora de somn, este decisiv: di-
agnosticul SASO se stabileste In prezenta unui IAH mai mare de 5.

Prevalenta sindromului de apnee obstructivd in somn la
populatia de varstd medie este de cel putin 2% la femei si de 4% la
barbati si sporeste semnificativ odata cu Tnaintarea in varsta. SASO
este mult mai prevalent la persoanele cu diabet, hipertensiune ar-
teriald, obezitate, cu modificari constitutionale la nivelul gatului,
hipertrofii ale amigdalelor sau prezenta vegetatiilor adenoidiene.
Consumul de alcool, de sedative sau tranchilizante contribuie su-
plimentar la relaxarea musculaturii de la nivelul gatului in timpul
somnului. Complicatiile SASO sunt: accidente rutiere, profesionale,
casnice; moarte subitd Tn somn; atacuri ischemice cerebrale sau
coronariene; infarct miocardic acut; hipertensiune arteriala siste-
mica; hipoventilatie diurng; hipertensiune pulmonara; cord pul-
monar cronic; scaderea libidoului etc.

Poligrafia respiratorie, care reprezinta inregistrarea conti-
nua, pe durata unei nopti, a fluxului aerian nazobucal, sforaitu-
lui, electrocardiogramei intr-o singura derivatie, efortului respi-
rator toraco-abdominal, saturatiei cu oxigen a sangelui arterial,
miscdrilor gambei, pozitiei corpului etc [3]. Polisomnografia mai
include si inregistrarea continud a electroencefalogramei (si, de
reguld, se face in laboratoare de somn). La pacientul prezentat, pe
traseul poligrafiei respiratorii (Figura 3) au fost inregistrate mai
multe episoade de reducere in amplitudine a fluxului oro-nazal
(A) cu peste 90%, cu durata peste 10 secunde (apnei), insotite de
efort respirator prezent (B si C), continuu pe intreaga perioada de
absenta a fluxului aerian si asociate cu desaturari semnificative
(D). Poligrafia a confirmat diagnosticul de apnee in somn de tip
obstructiv sever (IAH egal cu 90 de evenimente pe ord, Sa0, me-
die nocturna a fost de 84%).

Tratamentul SASO este complex si multidisciplinar, difera in
functie de severitatea bolii. Terapia de prima linie este presiunea
pozitiva continua pe masca nazala (1. engl. Continuous Positive Air-
way Pressure — CPAP), care si-a dovedit eficienta [4] prin: redu-
cerea numarului de apnei si hipopnei, imbunatatirea arhitecturii
somnului, scaderea somnolentei diurne si diminuarea simptoma-
tologiei (Figura 4). Dupa poligrafie/polisomnografie initiala, se
titreaza presiunea pozitiva in conductele aeriene, capabila sa ju-
guleze manifestarile SASO prin prevenirea colabarii cdilor aerie-
ne superioare. La pacientul prezentat, prin poligrafie respiratorie
repetata a fost titratd o presiune medie de 7 mm H,0 (relativ joa-
sa), capabila sa prevind evenimentele obstructive cu o toleranta
buna a CPAP terapiei. Terapiile alternative includ metodele de
indepartare a factorilor favorizanti: scadere in pondere, renun-
tarea la fumat si la alcool, igiena somnului, proteze mandibulare,
tratamentul comorbiditatilor si tratamentul chirurgical.
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Ce poate ascunde sforditul

Answers:

Obstructive sleep apnea syndrome (0OSA), that is characteri-
zed by the appearance of repetitive episodes of complete (apnea)
or partial (hypopnea) obstruction of upper airways during sle-
ep and associated with snoring and excessive day sleepiness [2].
The Apnea-Hypopnea Index (AHI) represents the total number of
respective episodes registered per hour. OSA diagnosis is establi-
shed in the presence of an AHI more than 5.

Among the population of average age the prevalence of OSA
is at least 2% for women and 4% for men and it increases signi-
ficantly with aging. OSA is more prevalent in patients with diabe-
tes, arterial hypertension, obesity, those with neck constitutional
changes, tonsils’ hypertrophy or adenoids. Alcohol, sedative or
tranquilizers consumption also contributes to neck muscles re-
laxation during sleep. OSA complications are: driving, professio-
nal or domestic accidents; sudden death during sleep; cerebral
or heart ischemic attacks; acute myocardial infarction; systemic
arterial hypertension; daily hypoventilation; pulmonary hyper-
tension; chronic cor pulmonale; decreased libido etc.

Respiratory polygraphy performs a continuous recording of
the nasobucal air flux, of snoring, of ECG (a single derivation), of
thoracic-abdominal respiratory effort, of oxygen saturation in ar-
terial blood, of calf movements, of body position etc. during a night
time [3]. Polysomnography supplementary includes continuous
registration of electroencephalography (that is why it is usually
performed in a sleep laboratory). Our patient presented on the
respiratory polygraphy (Figure 3) a few episodes of the oronasal
flux (A) that decreased in amplitude with more than 90%, with a
duration of over than 10 seconds (apneas), accompanied by res-
piratory effort (B and C), that continued during the whole period
of air flux absence associated with important desaturations (D).
Polygraphy confirmed the diagnosis of severe obstructive sleep
apnea (AHI=90 events per hour, average nocturnal Sa0,=84%).

0SA’s treatment is complex and multidisciplinary and it va-
ries according to disease severity. Continuous Positive Airway
Pressure (CPAP) - is the first line therapy [4]. [t demonstrated its
efficiency by: reducing the number apnea and hypopnea events,
improving sleep structure, diminishing day sleepiness and symp-
tomatology (Figure 4). Positive pressure from the airways is ti-
trated after initial polygraphy/polysomnography, which is able
to regulate OSA manifestations by preventing upper airways col-
lapse. This patient demonstrated an average positive pressure of
7 mm H,0 (relatively low) at repetitive respiratory polygraphy.
This pressure is capable of preventing obstructive events with a
good tolerance of the CPAP therapy.

Alternative therapies include the methods of removing the
contributing factors such as: weight loss, smoking and alcohol
cessation, sleep’s hygiene, mandibular devices, treatment of co-
morbidities and surgical treatment.
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Ultima decadd a secolului XX a fost
definita de catre OMS drept perioada
de studiu a creierului. Aceasta peri-
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The last decade of the 20™ century
has been defined by the MHO as the pe-
riod of brain research. During this period

oadad este marcata de aparitia unor
stiinte noi, care incearca pana in pre-
zent sa patrunda In esenta dereglari-
lor la nivel de moleculd, gena, neuron.
Cu pasi rapizi se dezvolta neurobiolo-
gia, neurogenetica, neuropsihologia
(compartimente ale neuropediatriei),
studiile experimentale imunologice
aflandu-se iIn avangarda cercetarilor
stiintifice fundamentale din dome-
niul neurobiologiei. Cu toate acestea,
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new fields of science have emerged and
even today they are trying to enlighten
the causes of disorders at molecular, ge-
netic and neural levels. We can notice a
massive development of neurobiology,

neurogenetics, neuropsychology (fields
! of neuropediatrics), the experimental
immunological studies leading the fun-
damental research in the domain of ne-
urobiology. However, in many cases, the
mechanisms of diseases remain uncerta-
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n multe cazuri, mecanismele bolilor
sunt incerte si neconcludente. In po-
fida arsenalului din dotare, constituit
din recentele descoperiri si inaltele
tehnologii, clinicianul nu intotdeauna
primeste raspuns la toate intrebarile
despre diagnostic, avand o continua
nevoie de noi cunostinte In domeniul fof T
neuropediatriei - domeniu supus in o
permanentd unor modificari inovati-
ve.

DEZVOLTAREA NEUROPSIHICA
SI EVALUAREA NEUROLOGICA
A SUGARULUI SI COPILULUI
DE VARSTA MICA

Chisinau 2014

in and inconclusive. In spite of latest dis-
coveries and high technologies, the clini-
cian does not always receive appropriate
responses to diagnostic questions, this
making him being continually in need of
new knowledge in the field of neurope-
] diatrics - a field that is exposed to per-
manent innovative changes.

In this context, the monograph enti-
tled “Neuropsychic development and ne-
urologic evaluation of infants and young

i

in acest context, monografia in-
titulata ,Dezvoltarea neuropsihicd si evaluarea neurologi-
cd a sugarului si copilului de varstd micd”, elaborata de dna
Svetlana Hadjiu, doctor conferentiar, compartimentalizeaza
cunostintele vaste, selectate cu minutiozitate in domeniul ne-
urodezvoltarii, particularitatile examenului neurologic si sin-
dromologic, reflecta importanta corectitudinii diagnosticului
la sugar si la copilul de varsta mica. Monografia are la baza
conceptul ca dereglarile neurologice la copii sunt uneori sub-
tile si incomplete, din care motiv pot ramane neobservate de
catre parinti si medici. Dificultatea diagnosticului evolutiv al
bolilor neurologice la copilul mic este pusa in valoare. Pentru
orice specialist pediatru si neurolog de copii, examenul neuro-

»a

logic este punctul de pornire si,cheia diagnosticului” in evalu-

children’, elaborated by Svetlana Had-
jiu, PhD, PA, reviews with scrupulosity the vast knowledge
in the field of neurodevelopment, the particularities in terms
of neurological examination and semiology, and highlights
the importance of the correct diagnosis in infants and young
children. The monograph is based on the fact that neurologi-
cal disturbances in children are often subtle and incomplete,
therefor remaining unobserved by parents and doctors. This
work highlights the difficulties of an evolutive diagnosis of ne-
urologic disorders in young children. For every specialist in
paediatrics and child neurology the neurological examination
is the starting point and the “key of diagnosis” for a good neu-
rological appraisal of the child.
The monograph contains 10 constitutive parts reflecting
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area neurologica a copilului.

Monografia este proiectata din 10 parti constitutive care
reflecta detaliat toate particularitatile examenului neurologic
general si sindromologic al copilului. Autoarea evidentiaza
aspectele evolutive ale comportamentului motor, cognitiv, ale
conduitei verbale si socio-afective, care sunt influentate de
varsta si de actiunea factorilor nocivi. Sunt propuse diverse
scheme si metode de apreciere a criteriilor de neurodezvol-
tare, printre ele testul Denver II si screening-ul Amiel Tison si
Gosselin, care vor fi utile in depistarea tulburarilor neuropsi-
hice si al gradului de retard mintal la copil. in unul din capito-
le, sunt reamintite sindroamele neurologice intalnite la copil si
modalitatea de stabilire al diagnosticului neurologic, unul din
imperativele majore ale neurologiei, in general, si ale neurope-
diatriei, In particular.

In ultimele doui-trei decenii, dezvoltarea neurostiintelor a
luat o mare amploare. Datorita progreselor tehnico-stiintifice,
mijloacele contemporane de investigatie imagistice si imu-
nologice au revolutionat impresionant metodele de diagnos-
tic, creand noi oportunitdti in cunoasterea neuroplasticitatii
si neurotroficitatii creierului si oferind informatii pretioase
privind organizarea si functia fiziologica si patologica a cre-
ierului. Astfel, in ultimul capitol, prin prisma propriilor
investigatii, autoarea sugereaza rolul factorilor neurotrofici in
procesele neurodevelopmentale la copiii cu leziuni ale SNC. Au
fost obtinute date impresionante, care vin sa confirme rolul
acestor substante miraculoase asupra plasticitatii neuronale,
invocand necesitatea administrarii lor in perioada timpurie la
copiii cu unele probleme neurologice.

Editarea acestui studiu monografic stiintific, parte compo-
nentd a artei medicale in necesitatea continua de cunoastere,
ofera o lucrare fundamentala si actuald, care insereaza pro-
blemele comune ale neurologiei pediatrice. Lecturarea aces-
tei lucrari este deosebit de necesara specialistilor de diverse
specialitati medicale, la fel si pentru studenti si rezidenti,
deoarece este captivantd si plind de asocieri care tin de
particularitatile de dezvoltare ale sistemului nervos, relationate
cu varsta copilului. De asemenea, 1n lucrare gasim o perspecti-
va stiintifica valoroasa prin prisma aspectelor puse in discutie

Monografia este importanta si actuald, este expusa intr-
un limbaj profesionist, cu un profund sens clinico-stiintific,
contine un volum mare de cercetdri stiintifice contempora-
ne si va servi drept un suport valoros pentru toti specialistii
interesati de domeniul neurologiei pediatrice.

Stanislav Groppa, doctor habilitat in stiinte medicale,
profesor universitar, academician al ASM

sef catedrg,

Catedra de neurologie, Facultatea de Educare Continua in
Medicina si Farmacie, USMF ,Nicolae Testemitanu”,
vicepresedinte al ASM

detailed particularities of the general neurological and se-
miotic examination in children. The author emphasises the
evolutive aspects of motor, cognitive, verbal and socio-affecti-
ve behaviours that are age dependent and influenced by risk
factors. The author proposes diverse schemes and methods of
assessment of neurodevelopmental criteria such as Denver II
test and Amiel Tison and Gosselin screening, which would be
efficient in detecting neuropsychic disorders and the degree of
mental retardation in children. The last chapter recalls child’s
neurological syndromes and the methods to establish the neu-
rological diagnosis, one of the major imperatives of the neuro-
logy in general and particularly in neuropediatrics.

The last two decades have been marked by an important
development of neurosciences. Techno-scientific progress,
imaging and immunologic technics contributed to impressive
development of diagnostic methods in that way creating new
opportunities in studying neuroplasticity and brain neurotro-
phic factors, and providing precious information about the or-
ganization and physiological and pathological functions of the
brain. Thereby, in the last chapter, in the light of her own inves-
tigations the author suggests the role of neurotrophic factors
in neurodevelopmental processes in children with injuries of
the CNS. Impressive results have been observed confirming
the impact of these miraculous substances on neural plastici-
ty, thus invoking the necessity of their early administration to
children with several neurological issues.

The publication of this scientific monographic study, whi-
ch constitutes a part of medical art in the continuous need of
knowledge, offers a fundamental and actual work combining
common problems on paediatric neurology. Reading this work
is particularly recommended to specialists on diverse medical
domains, as well to students and to specialty medicine resi-
dents, because it is captivating and full of associations regar-
ding age related particularities of development of the child’s
nervous system. We can also find in this work a valuable scien-
tific perspective in the light of the discussed aspects.

The monograph is important and actual, it is written in a
professional language with a deep clinical scientific sense, and
it contains a large volume of latest scientific studies and it will
serve as valuable support for all the specialists interested in
the paediatric neurology.

Stanislav Groppa, PhD,

university professor, academician of ASM

chairman,

Chair of neurology, Faculty of Continuous Education in Me-
dicine and Pharmacy, Nicolae Testemitanu SUMPh,
vicepresident of ASM
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Monografia dlui conf., dr. Alexandru
Voloc, constituie rodul muncii sale de
mai mult de 10 ani In domeniul studiului
metabolismului vitaminei D, dereglarilor
metabolice, manifestarilor clinice si pa-
raclinice ale carentei vitaminei D, care a
permis de a constata impactul pozitiv al
suplimentarii cu vitamina D in ultimul
trimestru al sarcinii si dezvoltarii intrau-
terine a fatului, de rand cu scaderea inci-
dentei hipocalcemiei neonatale.

Amploarea problemei, atit in plan
mondial, cit si national, fezabilitatea si
costul efectiv al profilaxiei specifice ante-
natale a hipovitaminozei D, obliga medicii
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The monograph, written by Alexandru
Voloc, PhD, associate professor, is the fruit
of his work of more than 10 years in the
study of vitamin D metabolism, metabolic
disorders, clinical and laboratory mani-
festations of vitamin D deficiency, which
allowed to ascertain the positive impact
of vitamin D supplementation in the last
trimester of pregnancy and intrauterine
development of the fetus, along with de-
creased incidence of neonatal hypocalcae-
mia.

The magnitude of the problem, both
globally and nationally, feasibility and cost-
effectiveness of specific antenatal preven-

practicieni, implicati in asistenta medica- ASPECTE CLINICO-BIOLOGICE 51 GENETICE tion of vitamin D deficiency, make practi-
13 a femeilor gravide si copiilor de diferite iN PATOGENIA CARENTEI DE VITAMINA D tioners involved in the care of pregnant
varste, sd intreprinda toate masurile Intru iN PERIOADELE PRE-SI POSTNATALL women and children of various ages take
redresarea situatiei create. all measures to improve the situation.
Cercetarile 1In cauza impresioneaza DE DEZVOLTARE A COPILULUT The research in question impresses the
cititorul prin numarul de copii antrenati reader by the number of children involved
in studiu, prin impartirea lor in diferite %ﬂ,— in the study, their distribution into differ-

loturi si subloturi, prin compararea lor cu

cei din diferite tari, prin amploarea si di-
versitatea cercetarilor efectuate, incepand cu examenul fizic
al subiectilor antrenati in studiu, masurdrile antropometrice,
investigatiile clinice si de laborator, analizele biochimice care
reflecta starea organelor tinta implicate in metabolismul fo-
sfo-calcic, al metabolizarii vitaminei D etc.

Reiesind din sarcinile principale ale studiului, autorul a
cercetat care este impactul administrarii vitaminei D in pe-
rioada pre- si postnatala de dezvoltare a copilului, inclusiv
carenta de calciu/produse lactate la diferite varste, fara a se
limita doar la unele explicatii clasice (de rutind) ci a recurs la
foarte multe investigatii extrem de costisitoare si de o mare
valoare interpretativa, cum ar fi determinarea statutului vita-
minei D [25-(OH) vit. D,], concentratiei serice a hormonului

ent groups and subgroups, the comparison
made between the children from different
countries, amplitudine and diversity of research conducted,
namely physical examination of the subjects involved in the
study, anthropometric measurements, clinical and laboratory
investigations, biochemical analyzes that reflect the condition
of target organs involved in the phosphocalcic metabolism of
vitamin D metabolization etc.

Given the main tasks of the study, the author has researched
the impact of vitamin D intake in the pre- and postnatal devel-
opment of the child, including calcium deficiency/dairy prod-
ucts at different ages, but he did not limit to some traditional
(routine) explanations. The author has conducted a lot of in-
vestigations which are extremely costly and have great inter-
pretative value, such as vitamin D status determination [25-



paratiroid, polimorfismului receptorilor vitaminei D, studiului
contributiei genei klotho In dezvoltarea pubertara a fetelor din
Franta si Republica Moldova, compararii corelatiei statutului
vitaminei D, aportului de calciu si a genotipului receptorilor
vitaminei D atat la copiii din Republica Moldova cat sila cei din
Franta, aportului alimentar al calciului/produselor lactate si a
sanatatii osoase a copiilor supusi studiului in cauza.

Punandu-si scopul de a studia impactul infestatiei cu hel-
minti asupra partii codificatoare a receptorului pentru vita-
mina D, autorul, de comun cu savantii din Franta, au infirmat
ipoteza c3, carenta vitaminei D ar servi drept fundal de o infes-
tatie mai frecventa cu helminti.

Reiesind din rezultatul studiului efectuat, autorul a ela-
borat recomandari concrete de profilaxie specifica a carentei
vitaminei D, marimea dozei zilnice, duratei administrarii, cate-
goriilor de populatie carora li se recomanda aceasta profilaxie,
care ar permite reducerea incidentei multiplelor patologii, in-
clusiv a bolilor respiratorii acute.

O importanta deosebitd o au schemele mecanismului fizio-
patologic al metabolismului vitaminei D, metabolismului cal-
cic, metabolismului fosfatic si al interactiunii dintre vitamina
D, calciu si receptorii vitaminei D, elaborate de catre autor. Este
constituita lista concreta a copiilor cu risc sporit vis-a-vis de
polimorfismul receptorilor vitaminei D, polimorfismul genei
klotho si dereglarilor metabolizarii vitaminei D, care necesita
sa fie investigati mai aprofundat din punct de vedere genetic.

Studiul prezentat In monografie, fiind amplu si complex,
efectuat pe etape, pe o perioada de peste 10 ani, a trasat o
directie noua 1n pediatria preventiva cost-efectiva si de trata-
ment individual al carentei de vitamina D si a osteopeniei prin
definitivarea unei strategii de profilaxie specifica ante- si post-
natald a hipovitaminozei D si a tratamentului individualizat al
hipocalcemiilor depistate, in functie de statutul vitaminic al
femeilor gravide, nou-nascutilor si copiilor mai mari, precum
si de polimorfismul genetic al receptorilor pentru vitamina D,
de deficienta lactazica si intoleranta/malabsorbtia lactozei, pe
baza cercetarilor genetice efectuate.

Toate cercetarile de laborator au fost efectuate in Franta, in
special, cele molecular-genetice, care au fost efectuate sub con-
trolul permanent extern al calitatii analizelor DEQAS, ceia ce-i
permite autorului sa garanteze cu fermitate rezultatele obtinute.

in baza celor expuse, consider ca monografia ,Aspecte cli-
nico-biologice si genetice in patogenia carentei vitaminei D in
perioadele pre- si postnatald de dezvoltare a copilului” este o
lucrare stiintifica care contine date originale proprii si o anali-
za minutioasa si ampla a literaturii de specialitate si care pre-
zinta un interes deosebit pentru savantii preocupati in acest
domeniu, pentru procesul de studii si pentru medicina practi-
cd, prin prisma unor noi perspective de optimizare a comba-
terii carentei vitaminei D in perioadele pre- si postnatald de
dezvoltare a copilului.

Sergiu Matcovschi, dr. hab. st. med,,
profesor universitar,

Director de departament,

Departamentul de medicina intern3,
Universitatea de Stat de medicina si Farmacie
»Nicolae Testemitanu”

(OH) vit. D,], serum concentration of parathyroid hormone,
vitamin D receptor polymorphism, study of the klotho gene
contribution to pubertal development of girls in France and
the Republic of Moldova, comparing the correlation of vitamin
D status, intake of calcium and vitamin D receptor genotype
both in Moldovan and French children, intake of calcium/dairy
products and bone health in children involved in the study.

The main purpose of the study being the impact of hel-
minths infestation on the coding part of vitamin D receptor,
the author, together with scientists from France, have dis-
proved the hypothesis that vitamin D deficiency could serve
as background of most common helminth infestation.

Based on the survey results, the author has developed con-
crete recommendations for specific prevention of vitamin D
deficiency, daily dose, duration of administration, groups of
the population to follow the recommended prophylaxis, which
would decrease the incidence of many diseases, including
acute respiratory diseases.

The pathophysiological mechanism schemes of vitamin
D metabolism are particularly important as well as calcium
metabolism, phosphate metabolism and interaction between
vitamin D, calcium and vitamin D receptors developed by the
author. It was constituted a concrete list of high-risk children
regarding vitamin D receptor polymorphism, klotho gene
polymorphism and vitamin D metabolism disorders that need
to be genetically investigated more thoroughly.

The study presented in the monograph is vast and complex,
being carried out in stages over a period of over 10 years. It
has set a new direction in preventive cost-effective pediatrics
and individual treatment of vitamin D deficiency and osteo-
penia by finalizing a specific ante- and postnatal prevention
strategy of vitamin D deficiency and individualized treatment
of detected hypocalcaemia, depending on the vitamin status
of pregnant women, newborns and older children, as well as
genetic polymorphism of vitamin D receptors, and lactase de-
ficiency, lactose intolerance/malabsorbtion based on genetic
research conducted.

All laboratory researches were carried out in France, partic-
ularly the molecular-genetic researches were carried out un-
der the permanent external control of quality of DEQAS analy-
sis, which allows the author to firmly guarantee the results.

Based on the above mentioned I strongly consider that the
monograph “Clinical-biological and genetic aspects in patho-
genesis of vitamin D deficiency in the pre- and postnatal devel-
opment of the child” is a scientific work that contains original
data and a thorough and comprehensive analysis of literature,
which is of particular interest to scientists concerned in this
field, as well as for the study and practical medicine in the light
of new insights to optimize vitamin D deficiency fight in the
pre- and postnatal development of the child.

Sergiu Matcovschi, MD, PhD,
university professor,

Director of department,
Department of internal medicine,
Nicolae Testemitanu State University
of Medicine and Pharmacy
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Pentru medicamente si dispozitive, includeti numele producatorului
si localizarea acestuia (tara de origine).

Formatul fisierelor

Se acceptd urmatoarele formate de text pentru manuscrisul prin-
cipal: Microsoft Word (97,2003, 2007, 2010) si formatele ,,.rtf*,,,.doc",
,.docx* Se accepta urmatoarele formate pentru imagini: ,,.jpeg®, ,,.tift*
,-eps’ ,,.ppt" ,,.pptx" Este posibil ca imaginile articolului sa fie trans-
mise in format ,.ppt“ sau ,.pptx“ (o imagine - un slide). Calitatea
imaginilor, indiferent de format, trebuie sa fie, minim: pentru desene
- 800 dpi, pentru imagini cu detalii fine - 1000 dpi, pentru imagini
alb-negru - de 300 dpi.

Ghidul autorului

subjects (6) all coauthors approved the final version of the manu-
script; (7) agreement for checking of the manuscript for plagiarism;
(8) any potential conflicts of interest were disclosed. Corresponding
author may include in the Cover letter any other additional informa-
tion which could be useful for the editor.

Informed consent

Manuscripts that report experimental results obtained on human
subjects must be based on studies in which informed consent was
obtained from study subjects and/or their legal representative. The
corresponding author should clearly indicate in his letter of inten-
tion about the obtaining of the informed. Editor reserved the right to
request additional evidence attesting the obtaining of the informed
consent.

Ethic Committee

For any experimental study conducted on humans or animals, it
is necessary to mention in the article the ethical evaluation of the re-
search project (such as date of evaluation and reference number of
approval).

Permissions

In accordance with the guidelines of the International Commit-
tee of Medical Journals Editors (ICMJE Guidelines) if the submitted
manuscript used or reproduced information/material previously
published or copyrighted is the responsibility of the corresponding
author to obtain a written permission from the owner of the copy-
right and properly cite the original source. In order to maintain trans-
parency, it is recommended to submit the permission, as a copy, along
with the manuscript.

Pictures

In accordance with international guidelines of the Publications
Committee of Ethics (COPE Guidelines), if the manuscript contains
pictures (photographs, radiograms, laboratory results, results of lab-
oratory investigations, videos or sound etc.) which allows physical
identification of the person, it must be obtained a written permis-
sion for the use of the image data. It is recommended to submit the
permission along with the manuscript. Also in the manuscript text
should be clearly stated that permission was obtained.

Drugs and devices specifications

In manuscript generic names of drugs, followed by their trade
name in parentheses (if appropriate) should be used. For drugs and
devices, manufacturer’s name and location (country of origin) should
be mentioned.

Files format

The following file formats for manuscript text are accepted: Mi-
crosoft Word (97, 2003, 2007, 2010) “rtf”, “doc”, “docx”. Pictures
should be submitted in one of the following formats: “jpeg”, “ tiff”,
“eps “ “ppt’, “pptx”. The images could be transmitted also, in a for-
mat item “ppt” or “pptx” (one image - one slide). Scanning resolution
should be as follows: drawings - at least 800 dpi, fine line images —

1000 dpi and greyscale images - at least 300 dpi.

Structure of the manuscript

Moldovan Journal of Health Sciences follows STROBE recommen-
dations for reporting observational biomedical research studies. To
facilitate the development of the manuscript, please consult this in-
formation available online at www.strobe-statement.org.

The volume of the manuscript text should not exceed 6000 words.



Instructions for Authors

Structura manuscrisului

Publicatia Periodica Moldovan journal of Health Sciences - Revista
de Stiinte ale Sdndtdtii din Moldova respectd recomanddrile STROBE de
raportare a cercetarilor observationale biomedicale. Pentru a va usura
procesul de elaborare si structurare a manuscrisului, va recomandam
sa consultati informatia respectivd, disponibila online, pe site-ul www.
strobe-statement.org.

Volumul textului unui manuscris nu trebuie sa depdseasca 6000
de cuvinte. Cu toate cd numadrul figurilor si tabelelor In manuscris
ramane la discretia autorilor, se recomanda ca numarul lor sa fie li-
mitate la 5, pentru a nu reduce din lizibilitatea articolului pe paginile
Revistei.

Structura unui articol original trebuie sd respecte urmdtoa-
rea consecutivitate:

= Titlul lung (formulat in conformitate cu ghidurile STROBE)

= Numele si prenumele complete ale autorului (autorilor)

= Afilierile autorului (autorilor)

= Datele de contact ale autorului corespondent

= Titlul scurt (va fi utilizat in calitate de colontitlu pe paginile Re-
vistei)

= Elementele scoase in evidentd din articol:
o Ce nu este, deocamdatd, cunoscut la subiectul abordat (de-

scris in 1-3 fraze)
o Ipoteza de cercetare (formulata in 1-2 fraze)
o Noutatea adusa de articol literaturii stiintifice din domeniu
(limitata la 1-3 fraze).

= Rezumatul articolului (compus din: introducere, materiale si
metode, rezultate, concluzii), limitat la maximum 350 de cuvin-
te.

= Cuvinte cheie

= Introducere

= Materiale si metode

= Rezultate

= Discutii

= Concluzii

= Lista abrevierilor utilizate (daca este cazul)

= Declaratia de conflict de interese

= Contributiile autorilor

= Multumiri si finantare (daca este cazul)

= Referinte bibliografice

= Tabele silegende la tabele (daca este cazul)

= [lustratii si figuri (daca este cazul)

= Legendele figurilor (daca este cazul)

= Descrierea datelor suplimentare, anexe (daca este cazul)

Pe pagina de titlu a manuscrisului trebuie sa fie prezente ur-
matoarele elemente:

= Titlul manuscrisului: formulat in conformitate cu ghidurile
STROBE, trebuie sa fie laconic, relevant pentru continutul manuscri-
sului, sa reflecte tipul (design-ul) studiului si sa nu depdaseasca 25 de
cuvinte. Nu se admit prezenta abrevierilor in titlu.

= Titlul scurt (ce va fi utilizat drept colontitlu pe paginile Revis-
tei) reprezintad o versiune scurta, de esenta, a titlului complet. Va fi
limitat la 40 de caractere, inclusiv spatiile.

= Numele autorului (autorilor). Autori sunt numiti doar acele
persoane, care au avut o contributie substantiald la lucrare. Exem-
ple de contributie esentiald la lucrare sunt: elaborarea design-ului
studiului, recrutarea pacientilor, participarea in colectarea datelor,
analiza datelor, interpretarea rezultatelor, scrierea propriu-zisa a ar-
ticolului, realizarea tehnica a testelor, investigatiilor, realizarea ima-
ginilor, formularea concluziilor. Pot fi citati pana la 10 autori indivi-
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Although, the number of figures and tables in the manuscript is at the
discretion of the authors, in order to not reduce article legibility it is
recommended to limit their number to five.

Structure of original article must comply with the following
sequence:
= Full title (according to the STROBE guidelines)
= Full authors’ name
= Authors’ affiliations
= Contact details of corresponding author
Short title (to be used as a running head on the journal)
Article highlights:
o What is not yet known on the issue addressed in the submit-
ted manuscript (described in 1-3 sentences)
o The research hypothesis (described in 1-2 sentences)
o The novelty added by manuscript to the already published
scientific literature (limited to 1-3 sentences).
Abstract (consisting of background, materials and methods, re-
sults and conclusions), to not exceed 350 words.
= Keywords
Introduction
Materials and methods
= Results
Discussions
= Conclusions
List of abbreviations used (if applicable)
Declaration of conflict of interests
= Authors’ contributions
Acknowledgements and funding (if applicable)
= References
Tables and tables’ captions (if applicable)
Pictures and figures (if applicable)
Figures'legends (if applicable)
Description of additional data, appendices (if applicable)

The cover page of the manuscript should include:

= Title of the manuscript: written according to the STROBE
guidelines, should be concise, relevant to the content of the manu-
script, and reflect the study design. The title length should not exceed
25 words. It is not allowed the presence of abbreviations in the title.

= Short title: (to be used as a running title) is a short version of
the essential of the full title. Short title will be limited to 40 charac-
ters, including spaces.

= Author(s) name: Authors list must include only those persons
who had a substantial contribution to the work. Examples of essential
contribution to the work are: developing of the study design, patients
recruitment, participation in data collection, data analysis, interpre-
tation of results, writing of the manuscript, performing of the tests,
pictures taking, drawing conclusions. The authors list should not ex-
ceed 10 persons. If the research group exceed 10 individual authors,
in the “Authors name” section first two will be cited, all others should
be mentioned at the end of the article, in the “Acknowledgements and
funding” section.

Members of the research group who do not meet the formal cri-
teria of the authorship, but have had some contribution to the paper,
may be mentioned in the “Acknowledgements and funding” section.

Note: To differentiate the corresponding author, as well as au-
thors who have an equal contribution to the work, using special
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;
= Materiale si metode - cum a fost realizat studiul si ce teste
statistice au fost aplicate;
= Rezultate - prezintd rezultatele principale ale studiului;
= Concluzii - o scurtd trecere in revista a constatdrilor facute, cu
posibile implicari pentru studii ulterioare.

Nu utilizati abrevieri si citatii In rezumatul articolului.

Cuvintele cheie

Enumerati 4-10 cuvinte cheie, care sunt reprezentative pentru
continutul articolului. Pentru a usura gasirea articolului Dvs. de catre
motoarele de cautare ale bazelor de date, folositi termeni recoman-
dati din lista de titluri cu subiect medical de pe http://nlm.nih.gov/
mesh.

inregistrarea trialului clinic

In caz dacd articolul Dvs. comunicd 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).

Ghidul autorului

(*) - 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;
= Materials 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.
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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 revistad 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.

Materiale si metode

in sectiunea ,Materiale si metode” trebuie si fie descrise cu deta-
lii suficiente procedurile efectuate. Aici se vor mentiona protocoalele
detaliate privind metodele utilizate precum si informatii justificative.
Se vor include: design-ul studiului, descrierea participantilor si mate-
rialelor implicate, descrierea clara a tuturor interventiilor si compa-
ratiilor efectuate, precum si testele statistice aplicate. Se vor specifica
denumirile generice de medicamente. Atunci cand in cercetare sunt
folosite branduri, se indica in paranteze denumirea lor comerciala.
in cazul studiilor pe subiecti umani sau pe animale, trebuie si fie
mentionatd aprobarea etica (data si nr. procesului verbal al sedin-
tei Comitetului de Etica, presedintele CE si denumirea institutiei, in
cadrul careia activeaza CE), precum si consimtamantul informat al
persoanelor.

Rezultate

Rezultate si discutiile vor fi prezentate in sectiuni separate.

Autorii trebuie sa prezinte rezultate clare si exacte. Rezultatele
prezentate trebuie explicate (nu justificate sau comparate, in aceasta
sectiune) cu constatdri fundamentale, evident, referitoare la ipoteza
care a stat la baza studiului. Rezultatele trebuie redate concis si logic,
cu accentuarea celor noi.

Discutii

Se va descrie impactul, relevanta si semnificatia rezultatelor obti-
nute in domeniul respectiv. Rezultatele obtinute se vor compara cu cele
provenite din studiile anterioare din domeniu si se vor trasa potentiale
directii viitoare de cercetare. Discutiile trebuie sa contina interpretari
importante ale constatdrilor si rezultatelor, In comparatie cu studiile
anterioare. De asemenea, se vor mentiona limitele studiului si factorii
potentiali de bias.

Concluzii

Aceasta sectiune trebuie sa concludd 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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Materials 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.

Discussions

Describe the impact, relevance and significance of the obtained
results for the field. The results are compared with those from pre-
vious publications and draw potential future research directions.
Discussions should include important interpretations of the findings
and results compared with previous studies. Also, study limitations
and potential bias should be mentioned.

Conclusions

This section should conclude laconically entire study, and high-
light the added-value brought on the studied issue. The conclusions
should not provide new information or double (repeat) those pre-
sented in the “Results” section.

Abbreviations

Use only standard abbreviations. Other abbreviations may be
defined and provided when are used for the first time in the manu-
script. Abbreviations in the figures and tables will be explained in leg-
end. Abbreviations should be used as rare as possible.

Declaration of conflict of interests

Following publication, persons or organizations involved in the
study become public and thus their reputation may be influenced.
Therefore, authors must disclose financial and non-financial relation-
ship with people or organizations and to declare conflicts of interest
related to the data presented in the manuscript. In accordance with
the ICMJE guidelines, authors must fulfill a statement of conflicts of
interest, which will be published at the end of the article.

Complementing the declaration of conflicts of interest the follow-
ing will be taken into consideration

For financial conflicts of interest

= specify whether any organization has financial relationship
with research presented in the manuscript, including funding,
salary, reimbursements;

= mentioned, if the article has any impact on the eventually in-
volved organization and could generate losses or profits after
publication, now or in the future;

= authors must indicate if they have shares ownership in any or-
ganization that may incur losses or take profits after publicati-
on, now or in the future. Also, you should specify whether the



Declaratia de conflict de interese
Dupa publicare, persoanele sau organizatiile implicate in studiu
vor deveni publice si astfel poate fi influentata reputatia lor. Prin ur-
mare, autorii trebuie sa dezvaluie relatia financiara sau non-financi-
ara cu persoane sau organizatii si sa declare conflictele de interese
pentru datele si informatiile prezentate in manuscris. in conformita-
te cu ghidurile ICMJE, Autorul (autorii) trebuie sa completeze o decla-
ratie privind Conflictele de interese, care va fi prezentata la sfarsitul
articolului publicat.
Completand declaratia referitoare la Conflictele de interes, se vor
lua In consideratie:
Pentru Conflicte de interese financiare
= specificati dacd vreo organizatie are relatie financiara cu lu-
crarea stiintifica reflectata in manuscris, inclusiv de finantare,
salariu, rambursari;
= mentionati, dacd articolul are un impact asupra organizatiei
date, ce ar genera pierderi sau profituri dupa publicare, in pre-
zent sau in viitor;
= autorul (autorii) trebuie sa precizeze daca detin cote de pro-
prietate in orice organizatie care ar putea sa suporte pierderi
sau sa aiba profituri dupa publicare, in prezent sau in viitor. De
asemenea, se recomanda sa se specifice daca autorul (autorii)
detin(e) sau aplicd pentru orice drepturi de proprietate (bre-
vet) in legatura cu continutul utilizat in manuscris;
= precizati daca existd oricare alte conflicte de interese.

Pentru Conflicte de interese non-financiare

= V3 rugam sa specificati oricare conflicte de interese non-fi-
nanciare legate de politicd, individuale, religioase, ideologice,
educationale, rationale, comerciale etc., care au legatura cu ma-
nuscrisul.

Contributia autorilor

Aceasta sectiune a manuscrisului are rolul de a specifica contri-
butia si gradul de implicare a fiecirui autor. in acest sens, vi rugam
sa respectati formatul exemplului propus: ,HW a conceput studiul, a
participat la design-ul studiului si a ajutat la redactarea manuscrisu-
lui. MG a efectuat procesarea exemplarelor, a metodelor de culturd ale
tesutului si a elaborat manuscrisul. TK a efectuat testele de imunoflu-
orescentd. PN a participat la colorarea probelor si la analiza citome-
tricd prin flux. AR a participat la elaborarea design-ului studiului si a
efectuat analiza statisticd. Manuscrisul final a fost citit si aprobat de
cdtre toti autorii’.

Fiecare Autor trebuie sa aibad o contributie individuala in desfa-
surarea cercetdrii, pregatirii manuscrisului si publicarii lucrarii. Un
Autor trebuie sa contribuie semnificativ la conceptul si design-ul lu-
crarii, la efectuarea procedurilor experimentale, la colectarea datelor,
la compilarea, analiza, interpretarea si validarea rezultatelor.

Conform recomandarilor Comitetului International al Editorilor
Revistelor Medicale, ICMJE, (www.icmje.org), drept autor poate fi con-
sideratd persoana care se Incadreaza In toate cele 4 criterii:

1. a adus o contributie individuala substantiala conceperii, ela-
borarii design-ului cercetarii, sau a colectat, analizat sau in-
terpretat datele;

2. aelaborat manuscrisul sau l-a revazut in mod critic, aducand o
contributie intelectuald importants;

3. a aprobat versiunea finald a manuscrisului, gata pentru publi-
care;

4. este de acord sa fie responsabild pentru toate aspectele legate
de cercetarea efectuata si de manuscrisul depus pentru publi-
care si sa dea asigurare, ca toate intrebarile referitoare la acu-

Ghidul autorului

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.



Instructions for Authors

ratetea sau integritatea lucrdrii vor investigate si rezolvate in
mod corespunzator.

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, fard 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 etc

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) B
Dysrhythmia 6.0% 30% 0.49
Hemodynamic instability 7.0% 1.0% 0.034
Prolonged awakening* 11.0% 4.0% 0.19
PONVT post-intubation 8.0% 27.0% 0.007
Strong pain on awakening 17.0% 19.0% 1.0

Note: * - Unusually slow awaking, after that cerebral concentration
of the anesthetic reach the under hypnotic level; T - postoperative
nausea and vomiting. Used statistical analysis: Fisher’s exact test.

Legends and notes will be place under the table. All non-standard
abbreviations should be explained in footnotes, using the following
symbols, in the following order: *, +, £, §, | |, T, * t+. + £ §S 1 | | 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)

© PowerPoint (figures should be of the size of a single slide)

The file title should include the figure number and an identifiable
short title.
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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 scrisi de a utiliza fotografia. in caz contrar, fata persoanelor
trebuie acoperitd cu o bandi neagra. In cazul in care o figura a fost
publicata anterior, faceti referinta la sursa originala si prezentati per-
misiunea scrisd de la detinatorul drepturilor de autor pentru a repro-
duce figura. Permisiunea poate fi luata atat de la autorul figurii, cat si
de la editor, cu exceptia documentelor din domeniul public.

Pentru figuri, sunt acceptate urmatoarele formate de fisiere:

o TIFF

o JPEG

o EPS (format preferat pentru diagrame)

o PowerPoint (figurile trebuie sd fie de marimea unui singur di-

apozitiv)

Titlul fisierului va consta din numarul figurii si un titlu scurt,
identificabil.

Legendele figurilor

Legenda figurii va fi scrisa In continuare, imediat dupa titlul fi-
gurii. Descrierea figurii nu trebuie sa repete descrierea din textul
manuscrisului. Cand sunt folosite simboluri, 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).

Ghidul autorului

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.Belli A, Cobaletchi S., Casian V,, Belii N., Severin G., Chesov
L., Bubulici E. Les aspects pharmaco-economiques dans la gestion de
la douleur perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012;
31: 60-66. “

O Book 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.

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".
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o Referintil .

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 Referintd 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 cirtii. Detalii privind Editorul. Editura, locul,
anul editdrii.

Ex: 1. Belii A. Gestiunea riscului si siguranta pacientului in aneste-
zie si terapie intensiva (p. 115-134). In: Recomandari si protocoale in
anestezie, terapie intensiva si medicind de urgenta. Editori: Sandesc D.,
Bedreag O., Papurica M. Ed. Mirton, Timisoara, 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

For more details, please contact:
Adrian Belii, PhD, unifersity professor
Editor-in-chief

tel: +373 79579474

e-mail: editormjhs@usmf.md
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