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FACULTATEA DE STOMATOLOGIE A
USMF ,NICOLAE TESTEMITANU“
CATEDRA DE PROPEDEUTICA
STOMATOLOGICA,,PAVEL GODOROJA”

ACTIVITATEA STIINTIFICA A CATEDREI
DE PROPEDEUTICA STOMATOLOGICA
~PAVEL GODOROJA“

Catedra de propedeutica stomatologica ,,Pa-
vel Godoroja“ a fost fondata conform ordinului nr.
57-A din 25.02.2010 si numitd Catedra de propede-
utica stomatologica si implantologie dentara ,,Pavel
Godoroja“ sef de catedri fiind numit Chele Nicolae,
doctor in stiinfe medicale, conferentiar universitar.
Conform ordinului nr. 1853 din 26.08.2015, in func-
tie de sef catedrd a fost numitd Uncuta Diana, doctor
habilitat in stiinte medicale, conferentiar universitar,
iar catedra a fost redenumitd in Catedra de prope-
deuticd stomatologici ,,Pavel Godoroja“. Pavel Godo-
roja a fost profesorul universitar, doctor habilitat in
stiinte medicale, savantul, personalitatea notorie in-
ternationald, organizatorul catedrei de Stomatologie
Pediatrica care a pus bazele catedrei de propedeutica
stomatologicd, iar catedra se mandreste cu aceasta
onoare.

Catedra de propedeutica stomatologicd ,,Pavel
Godoroja“ s-a bazat, a urmat si a continuat traditiile
de aur, experienta didactica, stiintificd a catedre-
lor facultdtii de Stomatologie, inclusiv a colectivu-
lui stiintifico- didactic a catedrei de Stomatologie
terapeuticd, actualmente catedra de odontologie,
parodontologie si patologie orald cu renumitii sa-
vanti, profesori, decani, sefi de catedre Sofia Sir-
bu, Gheorghe Nicolau, Sergiu Ciobanu, experienta
stiintifico- didacticd a colaboratorilor catedrei de
Stomatologie ortopedicd ,Ilarion Postolachi®, cu
eminentul savant Ilarion Postolachi, sef de catedr,
decan, actualmente sef de catedrd, decan, conferen-
tiar universitar Oleg Solomon, rezultatele extraor-
dinare ale catedrei de chirurgie oro-maxilo- faciald
si implantologie orald , Arsenie Gutan“ impreuna
cu colectivul didactico- stiintific si ale profesorilor
notorii Dumitru Scerbatiuc, Valentin Topalo, Arse-
nie Gutan, Nicolae Chele, catedra de stomatologie
pediatrica, apoi numitd catedra de chirurgie oro-
maxilo-faciala pediatricd, pedodontie si ortodon-
tie condusd de renumitii profesori, decani Pavel
Godoroja si Ion Lupan, catedra de Stomatologie
terapeticd cu profesori universiari notorii, sefi de
catere Valeriu Burlacu, Valeriu Fala, catedra de Or-
todontie si colectivul diadactic cu sefa de catedra,
conferenfiar universitar Valentina Trifan, catedra
de Chirurgie oro-maxilo-faciald si pedodontie ,,Ion
Lupan® cu experienta didacticd, stiintificd enorma a

FACULTY OF STOMATOLOGY OF THE
SUMPH “NICOLAE TESTEMITANU”
DEPARTMENT OF STOMATOLOGICAL
PROPAEDEUTICS “PAVEL GODOROJA”

SCIENTIFICACTIVITY OF THE
DEPARTMENT OF STOMATOLOGICAL
PROPAEDEUTICS “PAVEL GODOROJA”

The Department of Stomatological Propaedeu-
tics “Pavel Godoroja” was established by the Order
no. 57-A dated 25/02/2010 under the name Depart-
ment of Stomatological Propaedeutics and Dental
Implantology “Pavel Godoroja’, headed by Chele
Nicolae, Doctor of Medical Sciences and Associate
Professor. By Order no. 1853 of 26/08/2015, Uncuta
Diana, Habilitated Doctor of Medical Sciences and
Associate Professor, was appointed as the new Head
of the Department and the entity’s name was changed
into Department of Stomatological Propaedeutics
“Pavel Godoroja” Pavel Godoroja was a University
Professor, a Habilitated Doctor of Medical Sciences, a
scientist, a worldwide renowned personality, a person
who laid the foundations of the Department of Paedi-
atric Stomatology, based on which the Department of
Stomatological Propaedeutics was organized, and the
department is proud to bear his name.

The work of the Department of Stomatological
Propaedeutics “Pavel Godoroja” has been based on,
followed and continued the golden traditions, the
teaching and the research experience of the staff of
departments of the Faculty of Stomatology, including
the experience of the scientific and teaching staft of
the former Department of Therapeutic Stomatology,
now the Department of Odontology, Paradontology
and Oral Pathology, known for its famous research-
ers, professors, deans, heads of departments like So-
fia Sirbu, Gheorghe Nicolau and Sergiu Ciobanu; the
scientific and teaching experience of the Department
of Orthopaedic Stomatology “Ilarion Postolachi’,
with the famous scientist Ilarion Postolachi, Head
of Department, Dean, currently Head of Depart-
ment, Dean, Associate Professor Oleg Solomon; the
extraordinary results of the Department of Oral and
Maxillofacial Surgery and Oral Implantology “Arse-
nie Gutan” with its teaching and scientific staff and
the notorious professors Dumitru Scerbatiuc, Valen-
tin Topalo, Arsenie Gutan and Nicolae Chele. Other
departments that contributed to the work of the De-
partment of Stomatological Propaedeutics include
the Department of Paediatric Stomatology, later re-
named into the Department of Paediatric Oral and
Maxillofacial Surgery, Paedodontics and Orthodon-
tics headed by renowned professors and deans Pavel
Godoroja and Ion Lupan, Department of Therapeu-
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colectivului stiintifico- didactic cu sefa de catedra,
conferentiar universitar Silvia Railean.

La catedra au activat si s-au format ca specialisti
urmadtoarele cadre didactice: conferentiarii universi-
tari Bajurea Nicolae, Marcu Diana, Terehov Alexei,
asistentii universitari Cheptanaru Olga, Ivasiuc Irina,
Hancu Sorin, Calitca Mariana, Melnic Iurie, Posta-
ru Cristina, Marina Iurie, Zgircea Octavian, Cocieru
Gabriela, Melnic Svetlana, Dacin Natalia, Dabija Ion,
Oineagra Vadim. Medicii isi completau cunostinte-
le teoretice si isi perfectionau maiiestria profesionala
prin stagieri practice in tara si peste hotare.

In perioada 2010—2020 directia principald de
cercetare stiinfificd a catedrei de propedeutica sto-
matologica ,,Pavel Godoroja“ a fost etiologia, pato-
genia, clinica, diagnosticul, tratamentul, preventia
afectiunilor sistemului stomatognat. In perioada
mentionatd colaboratorii catedrei au urmdrit realiza-
rea obiectivelor generale pentru atingerea rezultate-
lor preconizate de cercetare:

- analiza si identificarea factorilor etiologici ai

afectiunilor stomatologice,

- stabilirea corelatiilor intre manifestarile clini-
ce si utilizarea tehnologiilor si metodelor noi
in diagnostic,

- tratamentul contemporan, preventia afectiu-
nilor aparatului dento-maxilar,

- implementarea cunostintelor acumulate in
procesul de pregatire universitard in instru-
irea competentelor profesionale specifice a
studentilor stomatologi ,

- reabilitarea complexd a pacientilor cu afecti-
uni ale sistemului stomatognat,

- studierea aprofundatd a biomaterialelor sto-
matologice moderne si utilizarea lor practicd
in endodontie, parodontologie, odontoterapia
conservativd si restauratoare, tehnologia con-
fectiondrii protezelor fixe, protezelor mobili-
zabile.

Pe parcursul activitatii stiintifico-didactice co-

laboratorii catedrei au publicat peste 275 de artico-

tic Stomatology with renowned university professors,
heads of departments Valeriu Burlacu, Valeriu Fala;
Department of Orthodontics and its teaching staff
with the Head of Department, Associate Professor
Valentina Trifan, Department of Oral and Maxillofa-
cial Surgery and Paedodontics “Ion Lupan” with the
enormous didactic and scientific experience of the
scientific and teaching team led by the Head of De-
partment, Associate Professor Silvia Railean.

The following teachers worked and were trained
as specialists at the department: Associate Professors
Bajurea Nicolae, Marcu Diana, Terehov Alexei, Assis-
tant Professors Cheptanaru Olga, Ivasiuc Irina, Hancu
Sorin, Calitca Mariana, Melnic Iurie, Postaru Cristina,
Marina Iurie, Zgircea Octavian, Cocieru Gabriela,
Melnic Svetlana, Dacin Natalia, Dabija Ion, Oineagra
Vadim. Doctors developed their theoretical knowl-
edge and improved their professional mastery through
practical internships in the country and abroad.

The core research subjects of the Department of
Stomatological Propaedeutics “Pavel Godoroja” in
the 2010—2020 period were aetiology, pathogenesis,
clinical signs, diagnosis, treatment and prevention of
stomatognathic diseases. During this period, the de-
partment focused on the general objectives aimed at
achieving the expected research outcomes:

- analysing and identifying the etiological fac-

tors of stomatological diseases;

- establishing the links between clinical mani-
festations and using new diagnosis technolo-
gies and methods;

- ensuring modern treatment and prevention
of dental and maxillary diseases;

- putting into practice the knowledge gained
in the process of providing university-based
training of specific professional skills for sto-
matology students;

- providing complex rehabilitation of patients
with stomatognathic system disorders,

- conducting in-depth studies of modern stoma-
tological biomaterials and using them in prac-

le nationale si internationale, au prezentat rapoarte
la diferite foruri stiintifice care s-au desfasurat atit
in tard cit si peste hotare (Romania, Irlanda, Dane-
marka, Italia, Bulgaria, Norvegia, Armenia, Belarus)
cu implementarea ulteriord a rezultatelor obtinute in
procesul didactic cat si cel profesional.

Rezultatele cercetarii au fost prezentate la nume-
roase targuri si expozitii nationale si internationale,
cu brevete de inventie cu metode noi de tratament,
unde colaboratorii catedrei au fost apreciati cu me-
dalii de aur, argint si bronz si diplomd in semn de
profunda recunostintd si apreciere inalta pentru ac-
tivitatea remarcabild, merite si rezultate deosebite in
dezvoltarea cercetarii, promovarea Republicii Mol-
dova la nivel international acordata de catre Minis-
terul Educatiei, Culturii si Cercetarii al Republicii
Moldova, 11 februarie 2020.

La ora actuald activeaza conferentiarii universi-
tari: Uncuta Diana, Bajurea Nicolae, Porosencova Ta-
tiana si asistentii universitari: Cheptanaru Olga, Iva-
siuc Irina, Calitca Mariana, Postaru Cristina, Marina
Iurie, Melnic Svetlana, Trifan Diana, Gututui Mihai,
Filipciuc Mihaela, Cheptdnaru Dumitru, Sirbu Irina,
Monastarli Elena, Isacov Iulia, Tighineanu Marcela,
Coban Vasile, Mutavci Artiom; laborant superior:
Fedco Natalia, tehnicienii dentari: Postolachi Igor,
Potorac Oleg.

Activitatea didactica este orientatd spre instruirea
preclinicé a studentilor Facultatii de Stomatologie. Pe
langa exercitarea activitdtilor curiculare, colectivul
Catedrei este preocupat de pregitirea studentilor in
cadrul diverselor concursuri de profil stomatologic
in cadrul facultatii de stomatologie. ,,[lepBbie mmaru
B cromaronoruu’, este unul din exemple — olimpia-
dé internationald organizatd de Universitatea de Stat
de Medicind ,,CeuenoB®, Moscova, Federatia Rus3, in
cadrul céareia studentii anului II impreuna cu cola-
boratorii catedrei de propedeutica stomatologicd Pa-
vel Godoroja “ participd activ la olimpiada ,,IIepssie
raru B cromarornoruu din orasul Moscova, Rusia cu
obtinerea diplomelor si mentiunilor la diferite probe
ale concursului (2016, 2017, 2018).

Un alt exemplu a consituit organizarea concur-
sului national la facultatea de Stomatologie ,, Interna-
tional Students Championship XIV Jules Allemand

tice in endodontics, periodontology, conserva-
tive and restorative odontotherapy, fixed and
mobile prostheses manufacturing technologies.

As part of its research and teaching activities, the
department published over 275 national and inter-
national articles, presented reports at various scien-
tific fora both in the country and abroad (Romania,
Ireland, Denmark, Italy, Bulgaria, Norway, Armenia,
Belarus), implementing the results achieved in the
teaching and professional process.

The research findings were presented at many
national and international fairs and exhibitions, with
patents issued for new treatment methods. The depart-
ment’s staff were awarded golden, silver and bronze
medals and a diploma as a sign of deep gratitude and
appreciation for the remarkable work and outstanding
results in the development of research and promotion
of the Republic of Moldova at international level, grant-
ed by the Ministry of Education, Culture and Research
of the Republic of Moldova on 11 February 2020.

Currently, the teaching activity is carried out by
Associate Professors: Uncuta Diana, Bajurea Nico-
lae, Porosencova Tatiana and by Assistant Professors:
Cheptanaru Olga, Ivasiuc Irina, Calitca Mariana,
Postaru Cristina, Marina Iurie, Melnic Svetlana, Trifan
Diana, Gututui Mihai, Filipciuc Mihaela, Cheptdnaru
Dumitru, Sirbu Irina, Monastarli Elena, Isacov Iulia,
Tighineanu Marcela, Coban Vasile, Mutavci Artiom;
Senior Laboratory Assistant: Fedco Natalia, Dental
Technicians: Postolachi Igor, Potorac Oleg.

The teaching process focuses on the preclinical
training of students at the Faculty of Stomatology.
In addition to curricular activities, the Department
trains students for various specialized competi-
tions. “The First Steps in Stomatology” (Russian —
“ITepBble miary B cToMarosorun’), an international
Stomatological Olympic Competition organized by
the State University of Medicine “Sechenov”, Mos-
cow, Russian Federation, is an example of such com-
petition. The second-year students together with the
staff of the Department of Stomatological Propae-
deutics take active part in the “The First Steps in Sto-
matology” competition in Moscow, Russia, and have
been awarded diplomas and certificates at various
competition assays (2016, 2017, 2018).

¥ BcepoccHiickan CTYABHYECK
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Trophy 2017/2018% unde studentii Facultétii de Sto-
matologie si-au manifestat dexteritatea in realizarea
manoperelor practice de ordin teraputic si protetic.

Pe parcursul anilor colaboratorii catedrei au con-

tribuit la elaborarea monografiilor si manualelor:

- 2011- Nastase C.; Terehov A. Medicatia intra-
canalard in endodontie. Chisinau: Tipografia
LUSMF ,Nicolae Testemitanu®, 56 p.

- 2011- Nastase C.; Terehov A. Terapia remine-
ralizantd a cariei dentare incipiente. Chisindu,
USMEF ,Nicolae Testemitanu®, 28 p.

- 2012- Gnatiuc P; Nastase C.; Terehov A. Flu-
oroza dentard in vizorul medicinii moderne.
Chisindu: CEP Medicina, 52 p.

- 2013 — UNCUTA, D. Delimitarea diagnos-
ticd si terapiile moderne ale stomatitelor herpe-
tice. Chisinau, 217 p.

- 2015- Nastase C.; Terehov A.; Gnatiuc P;
Héancu S. Igiena profesionala a cavitdtii buca-
le. Aspecte teoretice, practice si studii de caz.
Chisindu, 68 p.

- 2015- Gnatiuc P; Nastase C.; Terehov A. Den-
tal Fluorosis. Chisindu: S.n., I.S.EE.-P. »lipo-
grafia Centrald®, 84 p.

- 2015- Gnatiuc P; Nastase C.; Terehov A.; Sire-
teanu O. Fluoroza dentara. (a 2-a ediie, adau-
gitd si corectatd). Chisindu, 84 p.

- 2015-Terehov A.; Nastase C; Gnatiuc P. Prin-
cipii moderne de organizare si planificare a
serviciului parodontologic national. Editia a
2-a. Chisindu, , 52 p.

- 2015- Chele N, Sandru S. Anestezia general
in stomatologie. Chisindu, 28 p.

- 2015- Nastase C.; Terehov A. Instruirea profe-
sional-orientatd a studentilor stomatologi: Ac-
tualitdti si tendinfe moderne. Chisinau, 40 p.

Teze de doctor in stiinte medicale si de doctor ha-

bilitat in stiinte medicale ale colaboratotilor catedrei:

2003 — Bajurea Nicolae, a sustinut teza de doctor

in stiinte medicale ,,Tabloul clinic si tratamentul pro-
tetic al pacientilor edentati subtotal in dependenta
de valoarea indicilor biologici clinici locali. / The cli-

Another example is the organization of the “In-
ternational Students Championship XIV Jules Al-
lemand Trophy 2017/2018” competition at the Fac-
ulty of Stomatology, where students of the Faculty of
Stomatology showed their dexterity in performing
therapeutic and prosthetic practical works.

Over the years, the staff of the Department con-
tributed to the development of the following mono-
graphs and textbooks:

- 2011 — Nastase C.; Terehov A. Medicatia
intracanalard in endodontie/ Intracanal
medication in endodontics. Chisinau, USMF
“Nicolae Testemitanu’, 56 p.

- 2011 — Nastase C.; Terehov A. Terapia
remineralizantd a cariei dentare incipiente/
Remineralizing treatment of the incipient
dental caries. Chisinau, USMF ”Nicolae Tes-
temitanu’, 28 p.

— 2012 — Gnatiuc P; Nastase C.; Terehov A.
Fluoroza dentara in vizorul medicinii mod-
erne/ Dental fluorosis in the spotlight of mod-
ern medicine. Chisinau: CEP Medicina, 52 p.

- 2013 — UNCUTA, D. Delimitarea diagnosticd
si terapiile moderne ale stomatitelor herpetice/
Diagnosis and Modern Treatment in Herpetic
Stomatitis. Chisinau, 217 p.

— 2015 — Nastase C.; Terehov A.; Gnatiuc P;
Héncu S. Igiena profesionala a cavitatii bucale.
Aspecte teoretice, practice si studii de caz/
Professional hygiene of the oral cavity. Theory,
practice and case studies. Chisinau, 68 p.

— 2015 — Gnatiuc P; Nastase C.; Terehov A.
Dental Fluorosis. Chisinau: S.n., I.S.EE.-P.
“Tipografia Centrald’, 84 p.

— 2015 — Gnatiuc P; Nastase C.; Terehov A
Sireteanu O. Fluoroza dentard/Dental Fluo-
rosis. (2nd edition, supplemented and cor-
rected). Chisinau, 84 p.

— 2015 — Terehov A.; Nastase C; Gnatiuc P.
Principii moderne de organizare si planificare
a serviciului parodontologic national/ Mod-
ern principles of organization and planning of

nical picture and prosthetic treatment of subtotal ly
edentulous patients depending on the value of local
clinical biological indices. Conducitor stiintific: Ila-
rion Postolachi, profesor universitar.

2003 — Uncuta Diana a sustinut teza de doctor
in stiinte medicale “ Aspecte clinico-morfologice si
tratamentul stomatitei aftoase cronice recidivante®
Conducator stiintific: Gheorghe Nicolau, profesor
universitar.

2014 — Uncuta Diana, conf. univ. ,Optimizarea
diagnosticului si tratamentului in stomatita her-
peticd a sustinut teza de doctor habiliat in stiinte
medicale la catedra de Chirurgie oro-maxilo-facia-
la pediatricd, pedodontie si ortodontie, consultanti
stiintifici fiind distinsii profesori universitari Pavel
Godoroja si Ion Lupan.

2018 — Porosencova Tatiana a sustinut teza de
doctor in stiinte medicale de cétre ,,Diagnostic tim-
puriu al parodontitei marginale cronice incipiente si
masuri de preventie a avansarii ei, conducator sti-
intific, fiind profesorul unoversitar Valeriu Burlacu.

2020 — Porosencova Tatiana a obfinut gradul de
conferentiar universitar.

In proces de sustinere sunt absolventele doctora-
tului in cadrul Scolii doctorale Melnic Svetlana ,,Stu-
diul comparativ in tratamentul implanto-protetic cu
incarcare imediata, precoce si intarziatd“ si Chepta-
naru Olga ,Particularitdti in tratamentul protetic al
pacientilor cu brese unidentare maxilare®, conduca-
tor stiintific — Nicolae Chele, dr. hab. st. med., con-
ferentiar universitar, Postaru Cristina ,,Conduita de
diagnostic al anomaliilor dento-maxilare la copii cu
deregléri neurologice®, conducitor stiintific — Uncu-
ta Diana, conf.univ.

the national periodontal service. 2nd edition.
Chisinau, 52 p.

— 2015— Chele N, Sandru S. Anestezia generald
in stomatologie/ General anaesthesia in stoma-
tology. Chisinau, 28 p.

- 2015 — Nastase C.; Terehov A. Instruirea pro-
fesional-orientatd a studentilor stomatologi:
Actualitati si tendinte moderne/ Professional-
oriented training of stomatology students. Chi-
sinau, 40 p.

Theses for Doctor of Medical Sciences and Ha-
bilitated Doctor of Medical Sciences written by de-
partment staff:

2003 — Bajurea Nicolae presented his Doctor
of Medical Sciences thesis “The clinical picture and
prosthetic treatment of subtotally edentulous pa-
tients depending on the value of local clinical biolog-
ical indices”, Academic Adviser: Ilarion Postolachi,
University Professor.

2003 — Uncuta Diana defended her Doctor of
Medical Sciences thesis “Clinical and morphological
aspects and treatment of recurrent chronic aphthous
stomatitis’, Academic Adviser: Gheorghe Nicolau,
University Professor.

2014 — Uncuta Diana, Associate Professor, de-
fended the Habilitated Doctor of Medical Sciences
thesis “Optimization of diagnosis and treatment in
herpes stomatitis” at the Department of Paediatric
Oral and Maxillofacial Surgery, Paedodontics and
Orthodontics, under the guidance of the distin-
guished University Professors Pavel Godoroja and
Ion Lupan as scientific advisers.

2018 — Porosencova Tatiana defended her Doc-
tor of Medical Sciences thesis “Early diagnosis of in-

| *| Propedeutica Stomatologica Pavel Godoroja
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Totodatd, in cadrul Catedrei sunt doctoranzii Iva-
siuc Irina ,Evaluarea afectiunilor mucoasei cavitétii
bucale la pacientii cu hepatite cronice virale B si C
Trifan Diana ,,Metode biologice de tratament in caria
dentara profunda si in pulpitele reversibile la dintii
permanenti, Cheptanaru Dumitru ,,Optimizarea di-
agnosticului si tratamentului in parodontita cronica
marginald forma medie®

Activitatea stiintifica a Catedrei s-a reflectat prin
participéri in cadrul conferintelor, congreselor, foru-
rilor stiintifice nationale si internationale. Catedra de
propedeutica stomatologica ,,Pavel Godoroja“s-a bu-
curat pe parcursul anilor de activitate de colaborare
cu institutii universitare de peste hotare: din Roma-
nia (,Gr.T.Popa“ — Iasi, ,Iuliu Hatieganu“ — Cluj-
Napoca, ,,Carol Davila® — Bucuresti), SUA (UNC
Dental School, Chapell Hill, Carolina de Nord; East
Virginia Medical School, Old Dominion University,
College of Health Sciences), ,Nova SouthEastern
University — Florida), Universitaea de Stat de Me-
dicind din Belarus, Universitatea de Stat de Medicind
din Yerevan, Armenia. Parteneriatul cu institutii-
le respective au oferit noi orizonturi de cercetare si
aplicabilitate practicd a cunostintelor in activitatea
profesionala.

Colaboratorii catedrei de propedeutica stoma-
tologicd ,Pavel Godoroja“ impreund cu catedrele

cipient chronic marginal periodontitis and measures
to prevent its advancement”’, Academic Adviser:
Valeriu Burlacu, University Professor.

2020 — Porosencova Tatiana received the Associ-
ate Professor title.

Other three graduates are in the process of de-
fending their doctoral thesis — Melnic Svetlana,
“Comparative study of implants prosthetic treatment
with immediate, early and late loading”, Cheptanaru
Olga “Peculiarities of prosthetic treatment of patients
with single tooth edentulism’, Academic Adviser —
Nicolae Chele, Habilitated Doctor of Medical Scienc-
es, Associate Professor, and Postaru Cristina “Diag-
nosis of dental and maxillary anomalies in children
with neurological disorders”, Academic Adviser —
Uncuta Diana, Associate Professor.

The doctoral students Ivasiuc Irina “Evaluation of
oral mucosal diseases of the patients with chronic vi-
ral hepatitis B and C”, Trifan Diana “Biological meth-
ods of treatment in deep tooth decay and reversible
pulpitis in permanent teeth”, Cheptanaru Dumitru
“Optimization of diagnosis and treatment in chronic
marginal periodontitis, medium form” are also mem-
bers of the department.

The Department’s scientific work included par-
ticipation in national and international conferences,
congresses and scientific fora. The Department of

—er|
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Organizarea evenimentului,Ziua Sdnatatii Gingivale 2019” in parteneriat cu Federatia Europeana de Parodontologie
Organizing the event “Gum Health Day 2019"in partnership with the European Federation of Periodontology

JLilele Universitatii USMF*
"SUMPh University Days”

facultatii de Stomatologie au participat activ in co-
laborarea fructuoasa, unde studentii, rezidentii, ca-
drele diactice au avut cursuri de educatie medicald
continua pe parcusul a 20 de ani in cadrul partene-
riatului bilateral al Republicii Moldova si Carolina
de Nord, SUA cu sustinerea administratiei USMF
»Nicolae Testemitanu® si a rectorilor distinsi Ion
Ababii, academician si Emil Ceban, profesor uni-
versitar cu acordarea diplomei de excelentd de catre
Doamna Secretar de Stat Elaine Marshall ,,in the fra-
me of the 20™ Anniversary of the Republic of Mol-
dova- North Caroline Bilateral Partnership with the
highest appreciation and gratitude for your devotion,
responsability, professionalism and commitment to
the development and sustainability of Dentistry pro-
gram®, 2019.

Cadrele stiintifico-didactice ale catedrei sunt
membri ai Asociatiei Stomatologilor din Republica
Moldova (ASRM), European Association of Dental
Public Health (EADPH), International Association
for Dental Research (IADR), International College of
Dentistry, (ICD), European Federation of Periodon-
tolog , unde colaboratorii participa activ in organi-
zare de evenimente stiintifice cu rapoarte si discutii.
Totodata  participa
activ in cadrul con-
ferintelor nationale
si internationale cu
prezentare de ra-
poarte, cazuri clini-
ce, master-classuri.

Colectivul Cate-
drei de propedeutica
stomatologica ,,Pa-
vel Godoroja“ este
unul dinamic, activ,
tiind preocupat de
numeroase aspecte
ale medicinei cat si
a diverselor proble- J
me de ordin social. R

Stomatological Propaedeutics “Pavel Godoroja” has
collaborated for many years with the following for-
eign universities: ,,Gr.T.Popa’, Iasi, ,Iuliu Hatieganu”,
Cluj-Napoca, ,Carol Davila’, Bucharest, Romania,
UNC Stomatological School, Chapel Hill, North Car-
olina, East Virginia Medical School, Old Dominion
University, College of Health Sciences, Nova South-
eastern University, Florida, United States, Belarus
State University of Medicine, State University of Med-
icine of Yerevan, Armenia. This partnership offered
new horizons for research and opportunities for the
practical use of knowledge in the professional activity.
The team of the Department of Stomatological
Propaedeutics “Pavel Godoroja” together with the
team of the Faculty of Stomatology have actively par-
ticipated in a fruitful collaboration under the bilater-
al partnership between Moldova and North Carolina,
USA. In the 20 years of partnership, students, resi-
dent doctors and teachers attended in—depth training
curses with the support of the management of SUMPh
“Nicolae Testemitanu” and the distinguished rectors
Ion Ababii, academician and Emil Ceban, University
Professor, receiving diplomas of excellence awarded
by the Secretary of State Elaine Marshall with the fol-
w lowing mentions ,,in
the frame of the 20*
Anniversary of the
Republic of Moldova
— North Carolina
Bilateral Partnership
with the highest ap-
preciation and grati-
tude for your devo-
tion, responsibility,
professionalism and
commitment to the
development  and
sustainability of
Dentistry program’,
2019.
The  scientific

Astfel membrii ca-  Workshop-ul in cadrul expozitiei, MoldMedizine & Moldent”, 23 septembrie, 2018 ~ and  teaching staff

tedrei au participat

Workshop at the exhibition “MoldMedizin & Molddent”, 23 September 2018

of the department
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What increases the death rate from heart disesse,

respiratory disease-and-stroke?. —
Z RO T

voluntari in actiuni
caritabile, precum rea-
lizarea  screening-ului
parodontal de cétre ca-
dre didactico-stiintifice
si studentii Facultatii de
Stomatologie in randul
varstnicilor din centrul
de ingrijire ,KEDEM®
participarea in cadrului
maratonului de colec-
tare a fondurilor pen-
tru sustinerea femeilor
afectate de cancer la sin.
Un parteneriat de cola-
borare intre reprezen-
tantii Catedrei si Minis-
terul Agriculturii, Dezvoltarii Regionale si Mediului,
OMS, UNDP, CCAC a contribuit la elaborarea unui
spot de informare a populatiei in ce priveste impactul
poludrii aerului asupra sanatatii.

Perioada anilor 2017—2020 este una importan-
td in activitatea catedrei si a facultitii de Stomatolo-
gie prin desfasurarea proiectului ,Collaboration for
education and research in oral pathology between
Norway, Moldova, Belarus and Armenia®, coordo-
natori de proiect- Daniela- Elena Costea, profesor
universiatr, Universitaea din Bergen, Diana Uncuta,
conferentiar universitar, dr. hab. st. med., USMF ,,Ni-
colae Testemitanu® Avantajul si importanta acestui
proiect pentru economia RM (proiect in cadrul Pro-
gamului Eurasia, Nr. CPEA-LT- 2016/10106) este in
beneficiul serviciului morfopatologic din Republica
Moldova, sistemului educational al USMF ,Nicolae
Testemitanu®, facultatea de Stomatologie cu oferirea
ca tutular de grant din partea Universitatii din Ber-
gen, Norvegia a unui microscop performant Leica cu
implementare la catedra de Morfopatologie a USMF
»Nicolae Testemitanu®

S-au desfisurat workshop-uri in anul 2017, 2018,
2019, 2020 in Republica Moldova, Armenia, Bela-
rus, Norvegia cu cursuri oferite de cétre profesorii
din cadrul proiectului si participarea activa a Scolii

,Run Pink Moldova”

are members of the As-
sociation of Stomatolo-
gists of the Republic of
Moldova (ASRM), Eu-
ropean Association of
Dental Public Health
(EADPH), Internation-
al Association for Den-
tal Research (IADR),
International ~ College
of Dentistry (ICD), Eu-
ropean Federation of
Periodontology, where
they actively participate
in organizing scientific
events with reports and
discussions. At the same
time, they actively participate in national and inter-
national conferences with reports, clinical cases, and
masterclasses.

The team of the Department of Stomatologi-
cal Propaedeutics “Pavel Godoroja” is dynamic, ac-
tive, interested in multiple aspects of medicine and
various social issues. Thus, the department members
participated in charity events, including the peri-
odontal screening of the elderly at KEDEM care cen-
tre, conducted by the teaching and scientific staff and
students of the Faculty of Stomatology; participation
in the fundraising marathon to support women with
breast cancer. A partnership between the represen-
tatives of the Department and the Ministry of Ag-
riculture, Regional Development and Environment,
WHO, UNDP, CCAC resulted in development of a
public information spot regarding the impact of air
pollution on health.

The 2017—2020 period has been important for
the department and the Faculty of Stomatology in
terms of implementation of the “Collaboration for
education and research in oral pathology between
Norway, Moldova, Belarus and Armenia” project,
coordinated by Daniela-Elena Costea, University
Professor, University of Bergen and Diana Uncuta,
Associate Professor, Hab. Doctor of Medical Sci-

doctorale a USMF ,Nicolae Testemitanu® condusi
de prof. univ. Tagadiuc Olga. Cursul pentru studenti,
stomatologi, rezidenti, cadre didactice ,,Antibiotic
resistance in oral streptococci® a fost prezentat de
Mohammed Al-Haroni DDS, PhD, FHEA, Associ-
ate Professor, Department of Clinical Dentistry, Fa-
culty of Health Sciences, UiT the Arctic University of
Norway , care a vizitat facultatea de Stomatologie a
USMF ,Nicolae Testemitanu®, 28 mai 2019.

In cadrul proiectului ,Colaborare pentru educa-
tie si cercetare in patologia orala si stomatologia de
preventie“ a avut loc un workshop pe 4 octombrie
2019. Scopul atelierului a constat in instruirea spe-
cialistilor de la Catedra de morfopatologie referitor
la patologia orala si implementarea noilor metode de
predare in cadrul Facultétii de Stomatologie. La eve-
niment au participat Daniela Elena Costea, profesor
la Universitatea din Bergen, coordonator de proiect
(Norvegia), conferentiarul universitar Diana Uncuta,
sefa Catedrei de propedeuticd stomatologica ,,Pavel
Godoroja“, coordonator de proiect (Republica Mol-
dova) si conferentiarul universitar Eugen Melnic, sef
al Catedrei de morfopatologie, executor de proiect,
cadre didactice si studenti. Evenimentul a fost des-
chis de profesorul universitar Emil Ceban, rectorul
ales al USMF ,Nicolae Testemitanu®, care a venit cu
un mesaj de gratitudine si de apreciere a prof. Da-
niela Elena Costea pentru colaborarea fructuoasi si
pentru promovarea imaginii institufiei noastre pes-
te hotare. La randul sau Daniela Elena Costea a ex-
primat recunostinta pentru increderea acordatd si a
mentionat deschiderea membrilor catedrei pentru
realizarea acestui proiect. S- a evidentiat importanta
colaborarii departamentelor clinice cu cele funda-
mentale in implementarea proiectelor de o asemenea
anvergura.

Actiunile desfasurate in proiect cu diferite ca-
tedre, departamente, Departamentul de tehnologii
informationale, administratia, Departamentul Cer-
cetare, Scoala Doctorald a USMF ,Nicolae Testemi-
tanu“ au avut un impact major in diverse aspecte: a
contribuit la imbunatétirea curiculelor universitare a

ences, SUMPh “Nicolae Testemitanu” This project is
of a great importance for the economy of Moldova
(project within the Eurasia Program, No. CPEA-
LT-2016/10106), for the development of Moldovan
morphopathological service, the educational system
of the SUMPh “Nicolae Testemitanu” and the Faculty
of Stomatology by the University of Bergen, Norway
granting a state—of-the art microscope Leica to the
Department of Morphopathology of the SUMPh
“Nicolae Testemitanu”

Workshops were held in 2017, 2018, 2019 and
2020 in the Republic of Moldova, Armenia, Belarus,
Norway, with courses given by teachers within the
project and the active participation of the Doctoral
School of SUMPh “Nicolae Testemitanu” led by the
University Professor Tagadiuc Olga. The course for
students, stomatologists, residents and teachers “An-
tibiotic resistance in oral streptococci” was held by
Mohammed Al-Haroni DDS, PhD, FHEA, Associate
Professor, Department of Clinical Dentistry, Faculty
of Health Sciences, UiT, the Arctic University of Nor-
way , who visited the Faculty of Stomatology of the
SUMPh “Nicolae Testemitanu” on 28 May 2019.

A workshop took place on 4 October 2019, as
part of the project “Collaboration for education and
research in oral pathology and preventive stomatol-
ogy”. The aim of the workshop was to train specialists
from the Department of Morphopathology on oral
pathology and the implementation of new teaching
methods at the Faculty of Stomatology. The event
was attended by Daniela Elena Costea, Professor at
the University of Bergen, Project Coordinator (Nor-
way), Associate Professor Diana Uncuta, Head of the
Department of Stomatological Propaedeutics “Pavel
Godoroja’, Project Coordinator (Republic of Mol-
dova), Associate Professor Eugen Melnic, Head of
the Department of Morphopathology, Project Imple-
menter, as well as teachers and students. The event
was opened by the University Professor Emil Ceban,
the elected Rector of the SUMPh “Nicolae Testemi-
tanu”, who expressed his gratitude and appreciation
to Professor Daniela Elena Costea for the fruitful co-
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Catedrei de propedeuticd stomatologica ,,Pavel Go-
doroja“ ale catedrelor facultitii de Stomatologie, cat
sila catedra de morfopatologie; s-au realizat cercetari
in ce priveste cunostintele medicilor stomatologi in
priveste specialitatea de ,,igienist dentar® in partene-
riat cu tarile membre ale proiectului.

Au fost efectuate cecetari in domeniul patologiei
orale; s-au realizat mobilita{i ale cadrelor didactice,
ale studentilor din Norvegia si a doctoranzilor Scolii
Doctorale din cadrul catedrei de Morfopatologie si
catedrelor facultdtii de Stomatologie- Postaru Cristi-
na, Ivasiuc Irina, doctoranzi ai catedrei de propedeu-
ticd stomatologica ,,Pavel Godoroja“ la Universitatea
Arctica din Tromso, Norvegia in anul 2019.

Anul 2019—2020 a fost marcat prin participarea
activd in cadrul saloanelor si expozitiilor internatio-
nale de inventie cum sunt “EUROINVENT“ 11 editi-
on. European exhibition of creativity and innovation,

operation and for promoting the image of our insti-
tution abroad. In her turn, Daniela Elena Costea ex-
pressed her gratitude for confidence and mentioned
the openness of the members of the department for
the implementation of this project. The workshop
participants highlighted the importance of coopera-
tion between clinical and fundamental departments
in the implementation of projects of such extent.
The actions carried out within the project with
different chairs, departments, Information Technol-
ogy Department, the management, Research De-
partment, SUMPh Doctoral School “Nicolae Tes-
temitanu” had a major impact on various issues: it
contributed to the improvement of university cur-
ricula of the Department of Stomatological Propae-
deutics “Pavel Godoroja’, and those of the depart-
ments of the Faculty of Stomatology, as well as that of
the Department of Morphopathology; research was

Status September 2019

Collaboration for education and research ir
oral pathology between
Norway, Moldova, Belarus and Armenic
(2016-2019)

May 16-18, 2019, The international Student Innova-
tion and Scientific Research Exhibition- Cadet INO-
VA ,,2019“ The ,Nicolae Balcescu® Land Academy
of Sibiu, Roménia, Salonul international de INVEN-
TII SI INOVATII ,TRAIAN VUIA® Timisoara, 2019,
2020, Expozitia Internationala Specializata INFOIN-
VENT, Editia a XVI-a.

NIVERSITY
ITANU STATE Ul PHARMACY

MEDICINE AND
ng:HiRIPUBHCBFHOLDﬂVA L J

Anul 2020 a marcat 75 de ani de la fondarea
USMEF ,,Nicolae Testemitanu“ Necédtand faptului ca
pandemia prin SARS Covid-19 si-a marcat impactul
asupra tuturor activitdtilor, totusi derularea Congre-
sului dedicat 75 de ani de la fondarea USMF ,,Nicolae
Testemitanu® a fost posibila prin derularea prin plat-
forma on-line, organizarea Workshopului ,,Oral mu-
cosal lesions- diagnostic, biopsy and follow up, mo-
deratori fiind cadrele didactice ale USMF ,Nicolae
Testemitanu®, catedra de propedeuticd stomatologica
»Pavel Godoroja“, catedra de Morfopatologie, univer-
sitatea din Bergen, din Oslo, Norvegia, partenerii din
cadrul proiectului ,,Collaboration for education and
research in oral pathology between Norway, Moldo-
va, Belarus and Armenia“Workshop- ul , Afectiu-
nile mucoasei cavitatii bucale — biopsie, diagnostic
si supraveghere i-a avut ca speakeri si prezentatori:
Daniela- Elena Costea prof. univ., Universitatea din
Bergen, Norvegia, Tine Merete Seland, Universita-
tea din Oslo, Norvegia, conf.univ., Irina Ivasiuc, asist.
univ., Dumitru Brinza, asist.univ., Tatiana Maritoi,
asist.univ., Eugen Melnic, conf. univ., dr. hab.st.med.,
Diana Uncuta, conf. univ., dr. hab.st. med., USMF
»Nicolae Testemitanu®, moderatorii fiind- Aurelia
Spinei, conf. univ. si academicianul Gheorghe Tibir-
na. -3

Totodata,
cu acest prilej
au fost orga-
nizate  con-
cursuri in care
colaboratorii
Catedrei  de
propedeutica
stomatologica
~Pavel  Go-
doroja“  Di-
ana Uncuta,

©of MEDICINE and PHARMACY of the REPUBLIC of MOLDOVA |-§
g UNIVERSITY o BEGEN of NORWAY g

C&NGRESUL

INSACRAT \\HV! RS/\R]I A75-A

DE LA FONDAREA USMF .NICOLAE TESTEMITANU

e octombrle
\A\/\

Moderators

carried out on the knowledge of stomatologists re-
garding the specialty of “dental hygienist” in partner-
ship with the project member countries.

Research in the field of oral pathology was con-
ducted; programmes were implemented to promote
mobility of teachers, students from Norway and doc-

toral students of the Doctoral School of the Depart-
g W W e

ment of Morphopathology and the departments of
the Faculty of Stomatology (Postaru Cristina, Ivasiuc
Irina, doctoral students of the Department of Stoma-
tological Propaedeutics “Pavel Godoroja” at the Arc-
tic University of Tromso, Norway in 2019.

The year 2019—2020 was marked by active par-
ticipation in international trade fairs and exhibitions
on inventions, such as: “EUROINVENT” 11th edi-
tion, European exhibition of creativity and innova-
tion, 16-18 May 2019, the international Student In-
novation and Scientific Research Exhibition “Cadet
INOVA 2019% the ,,Nicolae Balcescu” Land Academy
of Sibiu, Romania, International Exhibition of In-
ventions and Innovations “Traian Vuia’, Timisoara,
2019, 2020, International Specialized Exhibition IN-
FOINVENT, 16th Edition.

In 2020, the SUMPh “Nicolae Testemitanu”
marked 75 years since its foundation. Although the
SARS Covid-19 pandemic had an impact on all ac-
tivities, the organization of the Congress dedicated to
the 75th anniversary of the SUMPh “Nicolae Testem-
itanu’, as well as the organization of the Workshop
“Oral mucosal lesions — diagnosis, biopsy and follow
up’, moderated by teachers of USMF “Nicolae Tes-
temitanu’, the Department of Stomatological Propae-
deutics “Pavel
Godoroja’, the
Department
of Morphopa-
thology, the
University of

Oral mucosal lesions | Bergen, Oslo,

- diagnostic, biopsy, and follow up - - Norway, part-
| ners  within
~ the  Project
| “Collabora-

- tion for edu-
cation and re-
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conf.univ., Nicolae Bajurea conf.univ.,, Cheptanaru
Olga asist. univ., Postaru Cristina asist. univ,. Melnic
Svetlana asist. univ au fost nominalizati ca Laureati ai
premiilor ,,Performante in cercetare” pentru ciclul de
lucriri ,Cercetare, diagnostic si management al afec-
tiunilor sistemului stomatognat®, unde au publicat
impreuna 115 articole in reviste stiintifice peste hota-
re ca ISI, SCOPUS si alte baze de date internationale,
in reviste prestigioase ca Stomatology, CromaTonorus
IeTCKOTO BO3pacTa ¥ NpoduIakTuka, BecTHMK
MefMIHCKOro MHCTUTYyTA , PEABI3Y in reviste sti-
intifice nationale acreditate: Medicina Stomatologi-
cd, Curierul Medical.

La fel, Tatiana Porosencova, conf. univ., a fost La-
ureat al Concursului ,,Performante in cercetare®, in
calitate de tandr cercetatator.

GODOROJA”

1 vi l]
:’ ‘I)Il'l,-.\l.'\l!

DIPLEMA g DIPLEMA

search in oral pathology between Norway, Moldova,
Belarus and Armenia’, was possible through the on-
line platform. The workshop “Oral mucosal lesions
— diagnostic, biopsy and follow up” was held with
the following speakers and presenters: Daniela Elena
Costea, University Professor, University of Bergen,
Norway, Tine Merete Seland, Associate Professor,
University of Oslo, Norway, Irina Ivasiuc, Assistant
Professor, Dumitru Brinza, Assistant Professor, Ta-
tiana Madritoi, Assistant Professor, Eugen Melnic,
Associate Professor, MD, Diana Uncuta, Associate
Professor, MD, SUMPh “Nicolae Testemitanu”, and
was moderated by Aurelia Spinei, Associate Profes-
sor and academician Gheorghe Tibirna.

At the same time, on this occasion, competitions

of Stomatological Propaedeutics “Pavel Godoroja”
Diana Uncuta, Associate Professor, Nicolae Bajurea,
Associate Professor, Cheptanaru Olga, Assistant Pro-
fessor, Postaru Cristina, Assistant Professor, Melnic
Svetlana, Assistant Professor, were nominated as win-
ners of the awards “Research Performance” for the
cycle of works “Research, diagnosis and management
of diseases of the stomatognathic system’, where they
co—published 115 articles in scientific journals abroad
such as ISI, SCOPUS and other international data-
bases, in prestigious journals such as Stomatology,
CroMaTosnorus geTCKOro Bo3pacTa U NpodIIaKTHKa
(Paediatric Stomatology and Prevention), Bectunk
MmepuuyHcKoro yHCTUTyTa “PEABU3” (Bulletin of
the Medical Institute “REAVIZ”), in accredited na-
tional scientific journals: Medicina Stomatologica
(Stomatological Medicine), Curierul Medical (Medi-
cal Courier).

Likewise, Tatiana Porosencova, Associate Profes-
sor, was the winner of the “Research Performance”
competition, as a young researcher.
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Rezumat

Edentatiile unidentare in regiunea fron-
tald a maxilarelor (43,3% si 6,7%; p<0,001),
la nivelul incisivilor laterali (28,9% si 1,1%;
p<0,001) si caninului (4,4% si 0%; p<0,05),
erau semnificativ statistic mai frecvente la
pacientii trata{i cu proteze pe suport implan-
tar, iar edentatiile unidentare in regiunea
posterioarda a maxilarelor (93,3% si 56,7%;
p<0,001), la nivelul premolarilor secunzi
(41,1% si 12,2%; p<0,001), erau semnificativ
statistic mai frecvente la pacientii tratafi cu
proteze partiale fixe conventionale. Rezultat
estetic mai favorabil, rata de supravietuire a
coroanei, rata de complicatii estetice si rata
de satisfactie a pacientului erau semnificativ
statistic mai mari, rata totala de complicatii i
rata de complicatii biologice erau semnificativ
statistic mai mici la pacientii cu edentatii uni-
dentare tratati cu proteze pe suport implantar.
Coroanele unitare pe suport implantar, com-
parativ cu protezele partiale fixe conventiona-
le, sunt mult mai favorabile si pot contribui la
rezultate mai bune de tratament a edentatiei
unidentare, in special in situatiile cand existd
masd osoasd suficientd si din{i adiacenti in-
tacti sau minimal restaurati.

Cuvinte-cheie: edentatie unidentara, pro-
teza partiald fixd, implant, coroand, ratd de
supravietuire, rata de succes, rezultat estetic,
complicatii

Introducere.

Conservarea tesuturilor moi si dure dupa extrac-
tia dintilor in scopul restaurdrii functiei si esteticii
prin intermediul tratamentului protetic este unul
dintre obiectivele principale ale clinicienilor [1]. Tra-

CONVENTIONAL FIXED PARTIAL
DENTURE AND IMPLANT SUPPORTED
CROWN IN THE TREATMENT OF
SINGLE MISSING TOOTH

Olga Cheptanaru, assistant professor,

Bajurea Nicolae, PhD, Associate professor,

Uncuta Diana, PhD, Doctor Habilitatus in Medical
Science, Associate Professor
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Summary

Single missing tooth in the anterior region
of the jaws (43.3% and 6.7%; p <0.001), at the
level of the lateral incisors (28.9% and 1.1%;
p <0.001) and of the canine (4.4% and 0%; p
<0.05), were statistically significantly more
frequent in patients treated with implant sup-
ported prostheses, and single missing tooth
in the posterior region of the jaws (93.3%
and 56.7%; p <0.001), at the level of second
premolars (41.1% and 12.2%; p <0.001), were
statistically significantly more common in pa-
tients treated with conventional fixed partial
dentures. A more favorable aesthetic outcome,
crown survival rate, aesthetic complication
rate, and patient satisfaction rate were statisti-
cally significantly higher, overall complication
rate, and biological complication rate were
statistically significantly lower in patients with
single-tooth edentulism treated with implant
supported prostheses. Single crowns on im-
plant support, compared to conventional fixed
partial dentures, are much more favorable and
can contribute to better treatment results of
single tooth replacement, especially in situa-
tions where there is sufficient bone and adja-
cent teeth are intact or minimally restored.

Keywords: single missing tooth, fixed
partial denture, implant, crown, survival rate,
success rate, aesthetic result, complications

Introduction.

Preservation of soft and hard tissues after tooth
extraction in order to restore function and aesthet-
ics through prosthetic treatment is one of the main
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tamentul edentatiei unidentare poate fi realizat prin
utilizarea unei proteze partiale fixe conventionale
(PPEC) sau a unei coroane pe suport implantar. PPFC
a fost metoda de electie o perioada mai indelungata
de timp. Cu toate acestea, ratele ridicate de supravie-
tuire a implanturilor dentare osteointegrate au stabi-
lit implantul ca alternativd preferata de tratament a
edentatiei unidentare in majoritatea situatiilor. Am-
bele abordari vizeaza pentru succesul pe termen lung,
pentru cel mai bun rezultat estetic si functional [2].

Literatura de specialitate privind terapia optimala
pentru edentatia unidentard favorizeazi clar coroa-
nele unitare pe suport implantar. In baza dovezilor
aduse de revizuiri sistematice si meta-analize ale stu-
diilor, in situatiile clinice care implica dinti adiacenti
cu restaurdri minore sau fara restaurari si/sau con-
ditii osoase favorabile, este recomandat tratamentul
edentatiei unidentare cu reconstructie pe suport im-
plantar. Aceastd metoda reprezinta cea mai conserva-
toare, cea mai ,,biologica“ si cea mai favorabila optiu-
ne de tratament cu reducerea costurilor, durabilitate
pe termen mai lung si imbunétatire mai relevanta a
calitétii vietii, comparativ cu PPFC. In cazul deteri-
orarii sau necesitatii reconstructiei dintilor adiacenti
edentatiei unidentare, este de preferat o PPFC [2, 3].

Cu toate acestea, dezvoltarea si perfectionarea
permanenta a tehnologiilor si materialelor de con-
fectionare cu imbunatétirea preciziei de fabricare,
rezistentei mecanice, esteticii si usurintei de prelu-
crare, integrarea chirurgiei parodontale plastice in
procedurile dentare de recuperare estetica si bene-
ficiile PPFC (volum redus, fixare permanenta, lipsa
tulburdrilor functionale) au imbundtatit semnifica-
tiv pe termen lung ratele de supravietuire si succes,
rezultatele functionale si estetice prin dezvoltarea,
sustinerea si menfinerea arhitecturii gingivale, au
contribuit la folosirea pe larg a PPFC in ultimele 2-3
decenii [4, 5, 6].

Scopul studiului prezent constd in estimarea
comparativa a rezultatelor tratamentului pacientilor
cu edentatii unidentare cu proteze pe suport implan-
tar sau cu proteze partiale fixe conventionale.

Material si metode.

In studiul clinic prospectiv controlat au fost in-
clusi consecutiv 180 de pacienti in varsta de 18-60 de
ani cu edentatii unidentare la maxilarul superior sau
la maxilarul inferior, restabilite cu PPFC (90 de paci-
enti) sau cu coroane pe suport implantar (90 de pa-
cienti), care au semnat consimtdmantul scris pentru
participare in studiu. Principalele motive pentru ex-
tractia dentard au fost complicatiile cariilor dentare,
periodontita, traumele dentare si cauzele ortodontice.

Pentru o mai buna acuratete a cercetérii, am luat
in considerare o serie de criterii de includere si crite-
rii de excludere, studiul fiind astfel mai bine delimitat
si centrat pe un anumit grup reprezentativ. Criteriile
de includere in studiu: 1) persoane sistemic si peri-
odontal sdnatosi cu varsta cuprinsa intre 18 si 60 de

goals of clinicians [1]. The treatment of single miss-
ing tooth can be achieved by using a conventional
fixed partial denture (CFPD) or an implant-support-
ed crown. CFPD has been the method of choice for
a longer period of time. However, the high survival
rates of osseointegrated dental implants have estab-
lished the implant as the preferred alternative for the
treatment of single missing tooth in most situations.
Both approaches aim for long-term success, for the
best aesthetic and functional result [2].

The literature on optimal therapy for single miss-
ing tooth clearly favors implant-supported crowns.
Based on the evidence provided by systematic re-
views and meta-analyzes of studies, in clinical situ-
ations involving adjacent teeth with or without mi-
nor restorations and / or favorable bone conditions,
the treatment of single missing tooth with implant
supported reconstructions is recommended. This
method is the most conservative, the most ,,biologi-
cal“ and the most favorable treatment option with
reduced costs, longer-term durability and more
relevant improvement in quality of life, compared
to CFPD. In case of damage or need to reconstruct
the adjacent teeth to the edentulous span, a CFPD is
preferable [2, 3].

However, the development and continuous im-
provement of manufacturing technologies and ma-
terials with improved manufacturing accuracy, me-
chanical strength, aesthetics and ease of processing,
integration of plastic periodontal surgery in cosmetic
dental procedures and the benefits of CFPD (reduced
volume, permanent fixation, lack of functional disor-
ders) have significantly improved long-term survival
and success rates, functional and aesthetic results by
developing, supporting and maintaining gingival ar-
chitecture, have contributed to the widespread use of
CFPD in the last 2-3 decades [4, 5, 6].

The aim of the present study is the comparative
estimation of the treatment results of patients with
single edentulism with implant supported prostheses
or with conventional fixed partial dentures.

Material and methods.

The prospective controlled clinical trial included
180 consecutive patients aged 18-60 years with sin-
gle edentulism on the upper or lower jaw, restored
with CFPD (90 patients) or with implant-supported
crowns (90 patients). , who signed the written con-
sent to participate in the study. The main reasons for
tooth extraction were complications of tooth decay,
periodontitis, dental trauma and orthodontic causes.

For a better accuracy of the research, there were
considered a series of inclusion criteria and exclu-
sion criteria, the study being thus better delimited
and focused on a certain representative group. Cri-
teria for inclusion in the study: 1) systemically and
periodontally healthy persons aged between 18 and
60 years and with single missing tooth on the up-
per or lower jaw, 2) persons with natural dentition

ani si cu edentatii unidentare la maxilarul superior
sau inferior, 2) persoane cu dentatie naturala pe ar-
cada opusd, medial si distal de edentatia unidentars,
3) persoane cu dinti adiacenti intacti cu restaurari
sau proteze cu functionalitate si esteticd bune, 4) per-
soane cu prezenta tesutului cheratinizat pe creasta
alveolard (=2 mm) si disponibilitatea volumului osos
suficient pentru instalarea unui implant de cel putin
10,0 mm in lungime si 3,5 mm in diametru, 5) per-
soane cu capacitate cognitiva adecvatd, 6) persoane
care au semnat consim{dmantul informat si sunt dis-
puse sa participe la examinarile periodice pe durata
studiului.

Criteriile de excludere din studiu: 1) persoane cu
edentatii partiale intinse sau extinse, 2) antecedente
de boli sistemice, abuz de alcool sau de droguri, 3)
status imunocompromis, 4) tulburari psihiatrice, 5)
sarcina sau lactatia, 6) maladie parodontala necon-
trolatd, 7) bruxism sever, 8) pierderea sau deteriora-
rea crestei alveolare (>5 mm) dupa extractia dintelui,
9) refuzul de participare in studiu sau indisponibili-
tatea de urmdrire pe parcursul studiului.

Pacientii au fost examinati prin metode clinice si
paraclinice si au fost supravegheati in dinamica cel
putin 2 ani de la tratamentul edentatiei unidentare
pana la finalizarea studiului. Protocolul de studiu a
fost aprobat de Comitetul de etica al Institutiei Pu-
blice Universitatea de Stat de Medicind si Farmacie
»Nicolae Testemitanu®

Examenul clinic al pacientilor s-a desfasurat in
doua etape: examenul subiectiv si examenul obiec-
tiv intra- si extraoral [7]. Au fost evaluati urmétorii
parametri clinici ai restaurdrilor: supravietuirea im-
plantului, coroanei pe implant si a PPFC, succesul
implantului, coroanei pe implant si a PPFC, scala
de calitate a implantului, prezenta placii dentare,
prezenta pungilor la sondarea gingivald, prezenta
sangerarii la sondarea gingivald, biotipul gingival,
lungimea coroanei clinice, pierderea de masa osoasa,
rezultatele estetice, complicatiile biologice, tehnice si
estetice [8, 9].

Nivelul osos a fost definit ca distan{a de la inter-
fata implant-bont pand la primul contact os-implant
si a fost calculat pentru fiecare implant in baza ra-
diografiei peri-apicale digitale. Modificarea nivelului
osos intre ziua tratamentului si examenul final al pa-
cientului am considerat-o ca pierderea marginala de
masd osoasa [10].

Supravietuirea a fost definitd ca implant, coroana
pe suport implantar sau PPFC rdmase in situ la vizita
de examinare in perioada de supraveghere, indiferent
de starea sa (cu sau fara modificari) [11, 12].

Succesul implantului a fost definit ca implant sta-
bil clinic si functional, cu pierderi marginale de masa
osoasa <1,5 mm in primul an de incarcare si ulterior
<0,2 mm anual [3]. Succesul constructiei pe suport
implantar sau a PPFC a fost definit ca proteza care a
ramas neschimbatd, fard complicatii si nu a necesitat
nicio interventie pe intreaga perioadé de supraveghe-
re [12].

on the opposite arch, medial and distal to the eden-
tulous span, 3 ) persons with intact adjacent teeth
with restorations or prostheses with good func-
tionality and aesthetics, 4) persons with the pres-
ence of keratinized tissue on the alveolar ridge (=2
mm) and the availability of sufficient bone volume
to install an implant at least 10.0 mm in length; and
3.5 mm in diameter, 5) persons with adequate cog-
nitive ability, 6) persons who have signed the in-
formed consent and are willing to participate in the
periodic examinations during the study. Exclusion
criteria from the study: 1) people with medium or
extended partial edentulism, 2) history of systemic
disease, alcohol or drug abuse, 3) immunocompro-
mised status, 4) psychiatric disorders, 5) pregnancy
or lactation, 6) uncontrolled periodontal disease, 7)
severe bruxism, 8) loss or damage of the the alveolar
ridge (> 5 mm) after tooth extraction, 9) refusal to
participate in the study or unavailability to follow
up during the study.

Patients were examined by clinical and paraclini-
cal methods and were dynamically monitored for
at least 2 years from the treatment of single missing
tooth until the end of the study. The study protocol
was approved by the Ethics Committee of the Public
Institution ,Nicolae Testemitanu® State University of
Medicine and Pharmacy.

The clinical examination of the patients took
place in two stages: the subjective examination and
the objective intra- and extraoral examination [7].
The following clinical parameters of the restorations
were evaluated: implant survival, implant crown and
CFPD, implant success, implant crown and CFPD,
implant quality scale, presence of dental plaque, pres-
ence of gingival probing pocket, presence of gingival
probing bleeding , gingival biotype, clinical crown
length, bone loss, aesthetic results, biological, techni-
cal and aesthetic complications [8, 9].

Bone level was defined as the distance from the
implant-abutment interface to the first bone-implant
contact and was calculated for each implant based on
digital peri-apical radiography. The change in bone
level between the day of treatment and the patient’s
final examination was considered a marginal loss of
bone mass [10].

Survival was defined as implant, crown on im-
plant support or CFPD remaining in situ at the ex-
amination visit during the surveillance period, re-
gardless of its condition (with or without changes)
[11, 12].

Implant success was defined as clinically and
functionally stable implant, with marginal bone loss
<1.5 mm in the first year of loading and subsequently
<0.2 mm annually [3].

The success of implant construction or CFPD
was defined as a prosthesis that remained unchanged
without complications and did not require any inter-
vention throughout the follow-up period [12].

Implant failure was defined as its removal due to
technical or biological complications. Implant pros-
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Esecul implantului a fost definit ca indepértarea
acestuia datorita complicatiilor tehnice sau biologice.
Proteza pe suport implantar sau PPFC au fost consi-
derate un esec daca au fost indepartate sau deteriora-
te si reparate in urma complicatiilor tehnice [13, 14].

Lungimea coroanei pe suport implantar (distanta
de la marginea incizald pand la platforma implantu-
lui) si lungimea coroanei clinice a PPFC (distanta
de la marginea gingivald sau zenitul gingival pana
la marginea incizala) au fost determinate cu suble-
rul digital cu o precizie de 0,1 mm. Inaltimea papilei
(distanta dintre varful papilei meziale si distale pana
la linia care uneste coletele dintilor, la nivelul gingiei
marginale a celor doi dinti adiacenti) a fost masurata
cu o precizie de 0,5 mm cu o sondéd parodontala [8,
15].

Am evaluat urmatorii parametri la dintele re-
staurat si la dintele adiacent: scorul placii dentare,
prezenta pungilor gingivale, singerarea la sondarea
gingivala, biotipul gingival [8, 9] si scala de calitate
a implantului conform Congresului International de
Implantologie Orala (Pisa, Italia, Octombrie 2007)
[16].

Evaluarea esteticd obiectivd a implantului, co-
roanei pe suport implantar si PPFC a fost realizata fo-
losind urmétorii parametri: scorul estetic alb (SEA),
scorul estetic roz (SER) si indicele papilar [8, 17, 18].

La pacientii cu edentatii unidentare tratati cu sis-
teme implanto-protetice am analizat complicatiile bi-
ologice (deregliri ocluzale, pierderea osteointegrarii,
complicatiile tesutului moale, pierdere de masa osoa-
sa >2 mm anual), complicatiile tehnice (fractura im-
plantului, slabirea sau fractura surubului sau bontului
protetic, pierderea retentiei, fractura sau deformarile
reconstructiei, sldbirea surubului sau bontului prote-
tic) si complicatiile estetice (uzura coroanei, proces
alveolar masiv, recesiune avansata mezio-vestibulard
a papilei >1 mm, diferenta de culoare cu dentitia na-
turala, absenta partiala sau totala a papilei) [3].

La pacientii cu edentatii unidentare tratati cu
PPFC am analizat complicatiile biologice (carii den-
tare, pierderea vitalitatii pulpei, fractura dintelui
stalp, dereglari ocluzale si progresarea maladiei pa-
rodontale), complicatiile tehnice (pierderea retentiei,
fractura carcasei, fractura sau aschierea ceramicii de
fatetare, decalajul/decolorarea marginald, decimen-
tarea) si complicatiile estetice (uzura coroanei, pro-
ces alveolar masiv, recesiune avansata mezio-vestibu-
lara a papilei >1 mm, diferenta de culoare cu dentitia
naturald, absenta partiala sau totala a papilei) [3].

Examenul paraclinic a inclus evaluarea imagisti-
cd prin radiografie panoramicé digitald, efectuata la
examenul initial si la examenul periodic (3 ani dupa
tratament), la aparatul digital pentru radiografii pa-
noramice Planmeca ProOne. Toate radiografiile au
fost scanate (300 dpi) si digitalizate. Au fost apreciati
urmatorii parametri: starea fesuturilor moi care aco-
pereau apofiza alveolard, oferta osoasa, integritatea,
situatia topografica si starea radacinilor dintilor stal-
pi, starea dintilor antagonisti [19].

theses or PPFCs were considered a failure if they
were removed or damaged and repaired due to tech-
nical complications [13, 14].

The length of the crown on the implant sup-
port (distance from the incisal edge to the implant
platform) and the clinical crown length of the PPFC
(distance from the gingival margin or gingival zenith
to the incisal edge) were determined with the digital
caliper with an accuracy of 0.1 mm . The height of
the papilla (the distance between the tip of the mesial
and distal papilla to the line joining the tooth pack-
ages, at the level of the marginal gum of the two adja-
cent teeth) was measured with an accuracy of 0.5 mm
with a periodontal probe [8, 15].

The following parameters were evaluated at the
restored tooth and the adjacent tooth: dental plaque
score, presence of gingival pockets, bleeding on gin-
gival probe, gingival biotype [8, 9] and implant qual-
ity scale according to the International Congress of
Oral Implantology (Pisa, Italy, October 2007) [16].

Objective aesthetic evaluation of the implant,
crown on implant support and CFPD was performed
using the following parameters: white aesthetic score
(WES), pink aesthetic score (PES) and papillary in-
dex [8, 17, 18].

In patients with single edentulism treated with
implant-prosthetic restorations we analyzed biologi-
cal complications (occlusal disorders, loss of osse-
ointegration, soft tissue complications, bone loss>
2 mm annually), technical complications (implant
fracture, weakening or fracture of the screw or abut-
ment loss of retention, fracture or deformation of the
reconstruction, weakening of the prosthetic screw or
abutment) and aesthetic complications (crown wear,
advanced mesio-facial recession of the papilla > 1
mm, color difference with natural dentition, partial
or total absence of papillae) [3].

In patients with single missing tooth treated with
CFPD we analyzed biological complications (tooth
decay, loss of pulp vitality, fracture of the abutment
tooth, occlusal disorders and progression of peri-
odontal disease), technical complications (loss of
retention, fracture of the framework, fracture or
chipping of the veneer / marginal discoloration, de-
cementation) and aesthetic complications (crown
wear, facial recession of the papilla> 1 mm, color
difference with natural dentition, partial or total ab-
sence of the papilla) [3].

The paraclinical examination included the im-
aging evaluation by digital panoramic radiography,
performed at the initial examination and at the pe-
riodic examination (3 years follow -up ), at the digi-
tal apparatus for panoramic radiographs Planmeca
ProOne. All radiographs were scanned (300 dpi) and
digitized. The following parameters were assessed:
the condition of the soft tissues covering the alveo-
lar process, the bone supply, the integrity, the topo-
graphic situation and the condition of the roots of
the abutment teeth, the condition of the antagonistic
teeth [19].

Tomografia computerizatd tridimensionald, elec-
troodontometria, studiul biometric, electromiografia
muschilor maseterici si a fasciculelor anterioare ai
muschilor temporali si determinarea eficientei mas-
ticatorii au fost realizate la necesitate doar la exame-
nul initial.

Tratamentul pacientilor cu edentatii unidentare
a fost efectuat in Clinica Stomatologicd Universitara
nr. 2 a Institutiei Publice Universitatea de Stat de Me-
dicind si Farmacie ,,Nicolae Testemitanu® si Clinica
Stomatologica ,MasterDent®.

Tratamentul pacientilor cu proteze pe suport
implantar a cuprins 2 etape — chirurgicala si pro-
tetica. Procedurile chirurgicale au inclus terapie cu
antibiotice si analgezice (amoxicilind/acid clavulanic
500 mg si ibuprofen 600 mg), ambele administrate cu
o ord preoperatoriu. Dezinfectarea orala a fost efec-
tuatd cu apa de gura de digluconat de clorhexidina
de 0,2%.

In ziua interventiei chirurgicale, pacientul a ad-
ministrat 3 g de amoxicilina plus acid clavulanic cu 1
ora inainte de interventia chirurgicala si 1,5 g amoxi-
cilind plus acid clavulanic la 8 ore dupa interventia
chirurgicald pentru a reduce riscul de infectie. Cla-
tirea gurii cu clorhexidina digluconat de 2,0% a fost
efectuatd pana la interventia chirurgicala si o data
la fiecare 8 ore timp de 7 zile dupd interventia chi-
rurgicald. Pentru a reduce orice raspuns inflamator
excesiv a fost administrat un preparat antiinflamator
nesteroidian.

In studiul dat au fost folosite implante endoosoa-
se de 2 tipuri: Alpha-Bio cu conexiune bont/implant
prin hexagon intern si Implantium (Dentium, Core-
ea) cu conexiune conica bont/implant.

Inserarea implanturilor a fost efectuata conform
unui protocol standard chirurgical in alveola post-
extractionald (in procesul alveolar format) cu in-
cércare functionald imediata, precoce sau intarziata.
In situatiile clinice, in care un implant nu a putut fi
inserat imediat, am aplicat procedura de conservare
a crestei edentate cu implantare peste 4-5 luni. Sta-
bilitatea implanturilor a fost determinatd clinic ca
absenta absoluta a miscérii axiale sau de rotatie prin
indepartarea implantului fard utilizarea cheii de sta-
bilizare. Diametrul si lungimea implanturilor au fost
selectate in dependentd de dimensiunea edentatiei
pentru a sprijini coroana unitard, lungimea si latimea
osului alveolar. Am folosit coroane metalo-ceramice
in circa 75% din cazuri si coroane total-ceramice in
circa 25%.

Tratamentul cu PPFC a fost efectuat conform
protocoalelor standard in urmatoarele etape clinico-
tehnice:

1. Igienizarea cavitafii orale prin detartraj profesi-
onal urmat de periaj profesional si echilibrarea
ocluzala.

2. Prepararea dintilor stilpi cu respectarea urma-
toarelor caracteristici: cel putin doi pereti opusi
cu convergentd conventionald de 6° ax de in-
sertie precis, pe cat posibil axial; acoperire ma-

Three-dimensional computed tomography, elec-
troodontometry, biometric study, electromyography
of the masseter muscles and anterior fascicles of the
temporal muscles and the determination of mastica-
tory efficiency were performed if necessary only at
the initial examination.

The treatment of patients with single edentulism
was performed in the University Dental Clinic no. 2
of the Public Institution “Nicolae Testemitanu” State
University of Medicine and Pharmacy and the “Mas-
terDent” Dental Clinic.

The treatment of patients with implant-sup-
ported prostheses included 2 stages — surgical and
prosthetic. Surgical procedures included antibiotic
and analgesic therapy (amoxicillin / clavulanic acid
500 mg and ibuprofen 600 mg), both administered
one hour preoperatively. Oral disinfection was per-
formed with 0.2% chlorhexidine digluconate mouth-
wash.

On the day of surgery, the patient was given 3 g
of amoxicillin plus clavulanic acid 1 hour before sur-
gery and 1.5 g of amoxicillin plus clavulanic acid 8
hours after surgery to reduce the risk of infection.
Mouthwash with 2.0% chlorhexidine digluconate
was performed until surgery and once every 8 hours
for 7 days after surgery. A non-steroidal anti-inflam-
matory drug was administered to reduce any exces-
sive inflammatory response.

In this study, 2-type endosseous implants were
used: Alpha-Bio with abutment / implant connection
through internal hexagon and Implantium (Den-
tium, Korea) with abutment / implant conical con-
nection.

Implant insertion was performed according to
a standard surgical protocol in the post-extraction
alveolus (in the formed alveolar process) with
immediate, early or delayed functional loading.
In clinical situations, in which an implant could
not be inserted immediately, we applied the con-
servation procedure of the edentulous ridge with
implantation after 4-5 months. Implant stability
was clinically determined as the absolute absence
of axial or rotational movement by removing the
implant without using the torque wrench. The di-
ameter and length of the implants were selected
depending on the size of the edentulous to sup-
port the single crown, the length and the width of
the alveolar bone. We used metal-ceramic crowns
in about 75% of cases and all-ceramic crowns in
about 25%.

CFPD treatment was performed according to
standard protocols in the following clinical-technical
stages:

1. Sanitation of the oral cavity by professional des-
caling followed by professional brushing and oc-
clusal balancing.

2. Preparation of abutment teeth respecting the fol-
lowing characteristics: at least two opposite walls
with conventional convergence of 6 ° precise
path of insertion, as axial as possible; maximum
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xima a smalfului integru; incercuire de minim

180°.

3. Amprentarea cu elastomeri de sintezd folosind
tehnicile intr-un timp sau in doi timpi si obtine-
rea modelului de lucru. Modelarea din ceard a
componentei metalice si turnarea.

4. Proba si adaptarea componentei metalice.

5. Realizarea componentei fizionomice: ca material
tizionomic de restaurare a fost folosita ceramica
VITA sau Noritake.

6. Proba suprastructurii, adaptarea in pozitie de in-
tercuspidare maxima.

7. Cimentarea adeziva cu rdsind compozita sau ce-
ment ionomeric de sticld. Dupa polimerizare, s-a
indepartat excesul de rasina, s-au lustruit supra-
fetele, s-a instruit pacientul pentru intretinerea
artificiala a PPFC. A urmat monitorizarea paci-
entului [20].

Toti pacientii din ambele loturi de studiu au pri-
mit un tratament complet parodontal, endodontic,
cariologic, estetic si functional, ingrijiri standard si
de monitorizare, inclusiv radiografia panoramica,
conform protocoalelor nationale de management in
stomatologie. In plus, regulat au fost realizate inter-
viuri de sigurantd la intrevederile personale sau prin
telefon. La examenul final, pacientii au fost rechemati
pentru a evalua rezultatele estetice, supravietuirea si
succesul implantului, coroanei si PPFC, complicatiile
tehnice, biologice si estetice, satisfactia cu rezultatele
tratamentului.

Analiza statisticd. Procesarea datelor primare a
fost efectuata cu ajutorul functiilor si modulelor pro-
gramului Statistical Package for the Social Sciences
(SPSS), versiunea 21.0 pentru Windows (IBM SPSS
Statistics, Armonk, NY, USA, 2012) la calculatorul
personal prin proceduri statistice descriptive si in-
ferentiale. Pentru estimarea semnificatiei diferente-
lor dintre mediile a doua grupuri s-a utilizat testul
t pentru esantioane independente, iar dintre mediile
de grup la diferite etape de evaluare — testul t pentru
esantioane-pereche. Datele tabelelor de contingenta
au fost analizate prin metoda statisticii variationale
(x*). Semnificative statistic am considerat diferentele
cu valoarea bilaterala p<0,05 [21].

Rezultate si discutii.

Existd diferite posibilitati de tratament pentru re-
stabilirea functiei si esteticii la pacientii cu edentatii
unidentare. Optiunile principale sunt PPFC si coroa-
nele pe suport implantar. In studiul nostru au fost in-
clusi 90 de pacienti tratati cu PPFC si 90 de pacienti
tratati cu proteze pe suport implantar. Printre paci-
entii tratafi cu PPFC, comparativ cu pacientii tratati
cu proteze pe suport implantar, erau mai multe femei
(65,6% si 46,7%, respectiv; p<0,05) si mai putini bar-
bati (34,4% si 53,3%, respectiv; p<0,05). Ceilalti pa-
rametri socio-demografici analizati (valoarea medie
a varstei, grupurile de varsta) si unele caracteristici
clinice ale pacientilor din cele doua loturi de studiu
au fost similare. (Fig.1)

coverage of intact enamel; encirclement of at least

180°.

3. Impression with synthetic elastomers using one-
stage or two-stage techniques and obtaining the
working cast. Wax modeling of the metal compo-
nent and casting.

4. Try-in of the metal framework of CFPD.

5. Fabrication of the physiognomic component:
VITA or Noritake ceramics were used as a physi-
ognomic restoration material.

6. Try-in of the final CFPD. Checking the occlusal
contacts in the intercuspal position.

7. Adhesive cementation with composite resin or
glassionomeric cement. After polymerization,
the excess resin was removed, the surfaces were
polished, the patient was trained for the artificial
maintenance of CFPD. Patient monitoring fol-
lowed [20].

All patients in both study groups received full
periodontal, endodontic, karyological, aesthetic
and functional treatment, standard and monitoring
care, including panoramic radiography, according
to national management protocols in dentistry. In
addition, safety interviews were conducted regu-
larly at personal or telephone meetings. At the final
examination, patients were recalled to assess the
aesthetic results, survival and success of the im-
plant, crown and CFPD, technical, biological and
aesthetic complications, satisfaction with treat-
ment results.

Statistical analysis. Primary data processing
was performed using the functions and modules of
the Statistical Package for the Social Sciences (SPSS)
program, version 21.0 for Windows (IBM SPSS Sta-
tistics, Armonk, NY, USA, 2012) on the personal
computer through descriptive and inferential statis-
tical procedures. To estimate the significance of the
differences between the means of two groups, the ¢
test was used for independent samples, and between
the group means at different evaluation stages — the
t test for pair-samples. Contingency table data were
analyzed by the method of variational statistics (y°).
Statistically significant we considered the differences
with the bilateral value p <0.05 [21].

Results and discussions.

There are various treatment options for restor-
ing function and aesthetics in patients with single
missing tooth. The main options are CFPD and
implant-supported crowns. Our study included 90
patients treated with CFPD and 90 patients treated
with implant prostheses. Among the patients treat-
ed with CFPD, compared to the patients treated
with prostheses on implant support, there were
more women (65.6% and 46.7%, respectively; p
<0.05) and fewer men (34.4% and 53, 3%; p <0.05).
The other socio-demographic parameters analyzed
(mean age, age groups) and some clinical character-
istics of the patients in the two study groups were
similar. (Figure 1)

Conform rezultate-

According to the re-

65,6 sults of some authors,

lor unor autori, varsta 80 . 53,3
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cientii tratafi cu proteze J 34,4
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46,7 the mean age was similar
in patients treated with
implant prostheses and
in patients treated with
CFPD: 51.69 years (from
23.1 years to 80.1 years)
and 52.61 years ( from
19.8 years to 75.2 years)
[2]. Although the mean
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Edentatiile  Fig, 2 Localizarea edentatiei unidentare (%) la pacientii din loturilede ~ gion of the jaws (43.3%
studiu la examenul primar

and 6.7%; p <0.001), at

frontala a maxilarelor  Figure 2 The localization of single edentulism (%) in patients from the ~ the level of the lateral in-

(43,3% si 6,7%, respec-
tiv; p<0,001), la nive-
lul incisivilor laterali
(28,9% si 1,1%; p<0,001) si a caninului (4,4% si 0%;
p<0,05), erau semnificativ statistic mai frecvente in
lotul pacientilor tratati cu proteze pe suport implan-
tar, iar edentatiile unidentare in regiunea posterioara
a maxilarelor (93,3% si 56,7%, respectiv; p<0,001),
la nivelul premolarilor secunzi (41,1% si 12,2%;
p<0,001), erau semnificativ statistic mai frecvente in
lotul pacientilor tratati cu PPFC. (Fig.2)

Factorii primari care determina selectarea tipului
de tratament al edentatiei unidentare si partiale in
zona estetica sunt biotipul gingival, prezenta si gra-
dul de recesiune al tesuturilor moi si dure la nivelul
dintelui extras [22]. La examinarea initiald, pacientii
cu edentatii unidentare tratati cu PPFC si tratafi cu
proteze pe suport implantar din studiul nostru aveau
rezultate similare (p>0,05) in functie de frecventa bi-
otipului gingival (respectiv, 30,0% si 22,2% prezentau
biotip gingival subtire, 70,0% si 77,8% prezentau bi-
otip gingival gros), placii dentare (respectiv, 76,7% si
70,0%) si sangerdrii gingivale la sondare (respectiv,
10,0% si 6,7%).

La examenul final, valoarea medie a perioadei de
urmarire era similara la pacientii din ambele loturi
de studiu (51,6£1,4 luni la pacientii cu edentatii uni-
dentare tratati cu PPFC si 47,44+1,7 luni la pacientii
cu edentatii unidentare tratati cu proteze pe suport

study groups

cisors (28.9% and 1.1%;
p <0.001) and of the ca-
nine (4, 4% and 0%; p
<0.05), were statistically significantly more frequent
in the group of patients treated with prostheses on
implant support, and single tooth missing in the pos-
terior region of the jaws (93.3% and 56.7%; p <0.001),
at the level of second premolars (41.1% and 12.2%; p
<0.001), were statistically significantly more common
in the group of patients treated with CFPD. (Figure 2)

The primary factors that determine the selection
of the type of treatment of single and partial edentu-
lousness in the aesthetic area are the gingival biotype,
the presence and degree of recession of soft and hard
tissues at the level of the extracted tooth [22]. At the
initial examination, patients with single missing tooth
treated with CFPD and treated with implant-support-
ed prostheses in our study had similar results (p>
0.05) depending on the frequency of gingival biotype
(respectively, 30.0% and 22.2% thin gingival biotype,
70.0% and 77.8% had thick gingival biotype), dental
plaque (76.7% and 70.0%, respectively), and gingival
bleeding on probing (10.0% and 6.7, respectively). %).

At the final examination, the mean follow-up was
similar in patients in both study groups (51.6 + 1.4
months in patients with single edentulism treated
with CFPD and 47.44 + 1.7 months in patients treated
with prostheses on implant support; p> 0.05). Patients
with single-tooth edentulism treated with CFPD had
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implantar; p>0,05). Pacientii cu edentatii unidentare
tratai cu PPFC prezentau semnificativ statistic mai
frecvent placa dentara (77,8% si 61,1%, respectiv;
p<0,05) pe baza plicii dentare sub forma de pelicu-
14 subtire (63,3% si 47,8%, respectiv; p<0,05), pungi
gingivale la sondare (12,2% si 0%, respectiv; p<0,01)
si sangerari gingivale la sondare (42,2% si 6,7%, re-
spectiv; p<0,001).

In scopul evaluirii si analizei comparative a di-
feritor optiuni de tratament protetic sunt luati in
considerare mai multi factori: costul tratamentului,
rata de supraviefuire a protezelor, parametrii estetici
si frecventa complicatiilor [17]. Pentru evaluarea fe-
suturilor moi si obiectivizarea rezultatului estetic au
fost elaborati mai multi indici estetici, cum ar fi SER,
SEA si indicele papilar. Aspectul tesuturilor moi a de-
venit o componenta importanta a restaurarii dentare,
care necesitd nu numai o forma si suprafata caracte-
risticd adecvatd, dar si o culoare care imita tesuturile
adiacente [23].

Evaluarea rezultatului estetic la pacientii din stu-
diul nostru a relevat valori medii semnificativ statis-
tic mai mari in lotul pacientilor tratati cu proteze pe
suport implantar, comparativ cu lotul pacientilor tra-
tati cu PPFC: indl{imea papilei mezial la nivelul im-
plantului/corpului de punte (2,9+0,1 mm si 2,3+0,7
mm, respectiv; p<0,001), indltimea papilei distal la
nivelul implantului/corpului de punte (2,8+0,1 mm
si 2,2+0,7 mm, respectiv; p<0,001), lungimea coroa-
nei clinice la nivelul implantului/corpului de punte
(8,5£0,1 mm si 8,0+0,07 mm, respectiv; p<0,001),
lungimea coroanei clinice la nivelul dintilor adiacenti
(8,5+0,07 mm si 8,2+0,05 mm, respectiv; p<0,01) si
SEA (9,36+0,07 puncte si 9,14+0,07 puncte, respec-
tiv; p<0,05). (Fig.3)

Valoarea medie a SER (11,47+0,1 puncte si
11,41+0,1 puncte, respectiv), valoarea medie a sume-
lor SEA si SER (20,77+0,2 puncte si 20,61+0,1 punc-
te, respectiv) si pragurile clinice ale SEA si SER erau
similare (p>0,05) in ambele loturi de studiu. Con-
form SEA, toti pacientii din ambele loturi de studiu
(100%) au avut un rezultat estetic clinic acceptat, iar
91,1% si 85,6% pacienti, respectiv, au prezentat un re-
zultat aproape perfect. Conform SER, 98,9% pacienti
din ambele loturi de studiu au avut un rezultat estetic
clinic acceptat, iar 67,8% si 60,0% pacienti, respectiv,
au prezentat un rezultat aproape perfect.

statistically significantly more frequent dental plaque
(77.8% and 61.1%, respectively; p <0.05) based on
thin film dental plaque (63.3% and 47, 8%, respec-
tively; p <0.05), gingival pockets at probing (12.2%
and 0%, respectively; p <0.01) and gingival bleeding
at probing (42.2% and 6.7%, respectively ; p <0.001).

For the purpose of evaluation and comparative
analysis of different prosthetic treatment options,
several factors are taken into account: the cost of
treatment, the survival rate of prostheses, aesthetic
parameters and the frequency of complications [17].
For the evaluation of soft tissues and objectification of
the aesthetic result, several aesthetic indices were de-
veloped, such as PES, WES and papillary index. The
appearance of soft tissues has become an important
component of dental restoration, which requires not
only an appropriate characteristic shape and surface,
but also a color that mimics adjacent tissues [23].

Evaluation of the aesthetic result in the patients
in our study revealed statistically significantly higher
mean values in the group of patients treated with res-
torations on implant support, compared to the group
of patients treated with CFPD: mesial papilla height
at the level of the implant / bridge pontic (2.9+0, 1
mm and 2,3 £ 0,7 mm, respectively; p <0,001), the
height of the distal papilla at the level of the implant
/ bridge pontic(2,8 + 0,1 mm and 2,2 + 0,7 mm, re-
spectively ; p <0.001), the length of the clinical crown
at the level of the implant / bridge pontic (8.5 + 0.1
mm and 8.0 = 0.07 mm, respectively; p <0.001), the
length of the clinical crown at the level of the adja-
cent teeth ( 8.5 + 0.07 mm and 8.2 + 0.05 mm, re-
spectively; p <0.01) and WES (9.36 + 0.07 points and
9.14 + 0.07 points, respectively; p <0.05). (Figure 3)

The mean value of the PES (11.47 + 0.1 points
and 11.41 * 0.1 points, respectively), the mean value
of the WES and PES amounts (20.77 + 0.2 points and
20.61 + 0.1 points, respectively) and the clinical lev-
els of WES and PES were similar (p> 0.05) in both
study groups. According to the WES, all patients in
both study groups (100%) had a clinically accepted
aesthetic result, and 91.1% and 85.6% of patients,
respectively, presented an almost perfect result. Ac-
cording to PES, 98.9% of patients in both study
groups had a clinically accepted aesthetic result, and
67.8% and 60.0% of patients, respectively, presented
an almost perfect result.

Fig. 3 Evaluarea rezultatului estetic: 1 — papila dentard meziala; 2 — papila dentara distald; 3 — nivelul fesutului moale; 4 — zenitul;
5 — procesul alveolar; 6 — culoarea gingiei; 7 — textura gingiei
Figure 3 Evaluation of the aesthetic result: T — mesial dental papilla; 2 — distal dental papilla; 3 — soft tissue level; 4 — the zenith;
5 — the alveolar process; 6 — gum color; 7 — gum texture

Analiza rezultatelor indicelui papilar, care eva-
lueazd inaltimea interproximald a papilei gingivale
adiacente, a relevat semnificativ statistic mai frecvent
papile care ocupau mai putin de 1/2 din inéltimea pa-
pilei (30,0% si 14,4%; p<0,05) in lotul pacientilor cu
edentatii unidentare tratati cu proteze pe suport im-
plantar, iar papile hiperplastice (5,6% si 0%; p<0,05)
— in lotul pacientilor cu edentatii unidentare tratati
cu PPEC.

Asadar, desi la examenul initial loturile de studiu
erau similare in functie de varsta, atitudinea fata de
fumat, localizarea edentatiei unidentare la maxilare,
biotipul gingival, placa dentara, scorul plécii dentare,
sangerarea gingivald la sondare si perioada de supra-
veghere, rezultat estetic mai favorabil prezentau pa-
cientii cu edentatie unidentard dupd tratamentul cu
proteze pe suport implantar.

Restaurarea pe suport implantar pentru edentatia
unidentara este o alternativa acceptata de tratament
pentru PPFC. O revizuire sistematica a literaturii a
comparat coroanele unitare pe suport implantar cu
PPFC pentru o perioada de 5 ani de urmarire si a
confirmat absenta unor diferente semnificative intre
cele doud tipuri de tratament in ceea ce priveste rata
de supravietuire [24]. Mai multe studii au constatat
cé supravietuirea PPFC pe o perioada de 20 de ani
este favorabila si trebuie comparata cu alte optiuni de
tratament a edentatiei unidentare [25].

Trei revizuiri sistematice ale literaturii si meta-
analize au raportat rate de supraviefuire a implantu-
rilor de 94,5-97,2% (de la 90,5% pana la 100%) la 5
ani [26, 27, 28] si de 89,4-95,2% la 10 ani [26, 27]
pentru reabilitarea unui dinte. Rata de supravietuire
a coroanelor unitare pe suport implantar a alcédtuit
94,5-96,3% (de la 92,6% pana la 98,1%) dupa 5 ani
de functie si 89,4% dupa 10 ani de functie [27, 28],
iar rata de supravietuire a PPFC — 93,8% dupa 5 ani
de functie si 89,1% dupa 10 ani de functie [3, 27, 28].

O meta-analizd, bazatd pe 6 revizuiri sistematice
ale studiilor prospective, retrospective, de cohorta si
a seriilor de cazuri, publicata in 2012, a relevat ca im-
planturile au avut o rata de supravietuire de 94,5% la
5 ani si de 89,4% la 10 ani de supraveghere, iar PPFC
— de 93,8% si de 89,2%, respectiv. Rata anuala de
esec a constituit 1,12% pentru implanturi cu coroane
unitare si 1,14% pentru PPFC [29].

In studiul respec-
tiv, rata de supravie- |
tuire a PPFC a fost 80
semnificativ statistic
mai micd, comparativ
cu rata de supravie- 40 i
tuire a implantului 5q A
(94,4% i 100,0%,
respectiv; p<0,05) si
rata de supravietuire
a coroanei pe suport
implantar (94,4% si
100,0%,  respectiv;
p<0,05). Esecuri cli-
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Fig. 4 Ratele de supraviefuire a PPFC si a coroanei pe suport implantar (%) in
funtie de sex, varsta si topografia edentatiei unidentare

Figure 4. Survival rates of CFPD and single implant supported crown (%) by
gender, age and topography of single edentulous area
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Analysis of the results of the papillary index,
which evaluates the interproximal height of the ad-
jacent gingival papilla, revealed statistically signifi-
cantly more frequently papillae that occupied less
than 1/2 of the papilla height (30.0% and 14.4%; p
<0.05) in the group of patients with single missing
tooth treated with prostheses on implant support,
and the hyperplastic papillae (5.6% and 0%; p <0.05)
— in the group of patients with single missing tooth
treated with CFPD.

Therefore, although at the initial examination the
study groups were similar in terms of age, attitude
towards smoking, location of unidentary edentulous
jaw, gingival biotype, dental plaque, dental plaque
score, gingival bleeding at probing and folow-up
period, more favorable aesthetic result presented pa-
tients with single missing tooth after treatment with
prostheses on implant support.

Implant restoration for single missing tooth is an
accepted treatment alternative for CFPD. A system-
atic review of the literature compared single crowns
on implant support with CFPD for a 5-year follow-
up period and confirmed the absence of significant
differences between the two types of treatment in
terms of survival rate [24]. Several studies have found
that the survival of CFPD over a period of 20 years is
favorable and should be compared with other treat-
ment options for single edentulous patients [25].

Three systematic literature reviews and meta-an-
alyzes reported implant survival rates of 94.5-97.2%
(90.5% to 100%) at 5 years [26, 27, 28], and 89 years,
4-95.2% at 10 years [26, 27] for the rehabilitation of
a single missing tooth. The survival rate of single
crowns on implant support was 94.5-96.3% (from
92.6% to 98.1%) after 5 years of function and 89.4%
after 10 years of function [27 , 28], and the survival
rate of CFPD — 93.8% after 5 years of function and
89.1% after 10 years of function [3, 27, 28].

A meta-analysis, based on 6 systematic reviews
of prospective, retrospective, cohort and case series
studies, published in 2012, revealed that the implants
had a survival rate of 94.5% at 5 years and 89, 4% at
10 years of follow-up, and CFPD — 93.8% and 89.2%,
respectively. The annual failure rate was 1.12% for
single implant-supported crowns and 1.14% for
CFPD [29].

In this study, the
survival rate of CFPD
was statistically sig-
nificantly lower com-
pared to the survival
rate of the implant
(94.4% and 100.0%,
respectively; p <0.05)
and the survival rate
of the single implant
supported  crowns
(94.4% and 100.0%,
respectively; p <0.05).
Clinical or absolute
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nice sau absolute nu au fost constatate in ambele lo-
turi de studiu. (Fig.4)

Examenul radiologic, realizat la 3 ani dupa tra-
tament, a relevat pierdere de masa osoasa sub 20%
semnificativ statistic mai frecvent in lotul pacientilor
cu edentatii unidentare tratati cu proteze pe suport
implantar (91,1% si 68,9%, p<0,001), iar in lotul pa-
cientilor cu edentatii unidentare tratati cu PPFC —
semnificativ statistic mai frecvent pierdere de masa
osoasa in limitele 20-40% (26,7% si 7,8%, p<0,001).

Autorii unui studiu au constatat o predominare
a complicatiilor biologice (pierderea vitalitatii, com-
plicatii endodontice, fracturi ale radécinilor si carii
dentare ale dintilor stalpi) la pacientii cu PPFC, in
timp ce fracturi ale materialului de fatetare au aparut
doar in 3,8% cazuri. Dimpotrivéd, complicatiile tehni-
ce (fracturi ale coroanei, slabirea suruburilor si pier-
derea retentiei) prezentau mult mai frecvent pacientii
cu reconstructii pe suport implantar [30].

Cele mai frecvente complicatii precoce au fost
iritarea gingivala localizatd (1,9% pentru coroanele
unitare si 2,5% pentru PPFC) si sensibilitatea denta-
rd postoperatorie (0,4% si 3,3%, respectiv). Cea mai
frecventd cauza de esec pe termen scurt a fost frac-
tura/ciobirea materialului de fatetare (0,8% si 0,8%,
respectiv). Au esuat 1 (0,4%) coroana din cauza pier-
derii de retentie si 2 (1,7%) PPFC din cauza fracturii
carcasei [31].

In studiul nostru, rata totali de complicatii era
semnificativ statistic mai mare la pacientii cu eden-
tatii unidentare tratati cu PPFC, comparativ cu pa-
cientii cu edentaii unidentare tratati cu proteze pe
suport implantar (61,1% si 43,3%, respectiv; p<0,05)
si printre femei (59,3% si 33,3%, respectiv; p<0,01).
Acest indicator era similar in sublotul de barbati
(64,5% si 52,1, respectiv). Conform datelor literaturii
de specialitate, unele studii au raportat o rata totala
de complicati mult mai micd, comparativ cu rezulta-
tele studiului nostru. Acest indicator era mai mare la
pacientii cu edentatii unidentare tratati cu proteze pe
suport implantar supravegheati o perioada medie de
27,6 luni (33,51%), comparativ cu pacientii cu eden-
tatii unidentare tratati cu PPFC supravegheati o peri-
oadd medie de 85,18 luni (20,2%), insa diferenta nu a
atins certitudine statistica [2]. (Fig.5)

Frecventa complicatiilor tehnice (pierderea de
retentie a coroanei, fractura componentelor si deci-
mentarea) in studiul nostru era statistic semnificativ
mai mare in lotul pacientilor cu edentatii unidenta-
re tratati cu PPFC (5,6%), comparativ cu pacientii
cu edentatii unidentare tratati cu proteze pe suport
implantar (0%; p<0,05). Aceiasi tendinta a fost con-
statatd printre femei (6,8% si 0%, respectiv; p<0,05)
si printre pacientii cu edentatii unidentare in regi-
unea posterioard a maxilarelor (4,8% si 0%, respec-
tiv; p<0,05). In alte publicatii, dimpotrivd, incidenta
complicatiilor tehnice la pacientii cu edentatii uni-
dentare tratati cu coroane pe suport implantar peste
5 ani de supraveghere (12,7%) a fost de aproximativ
2 ori mai mare, comparativ cu pacientii tratafi cu

failures were not found in both study groups. (Fig-
ure 4)

Radiological examination, performed 3 years
after treatment, revealed statistically significant loss
of bone mass below 20% more frequently in the
group of patients with single tooth loss treated with
prostheses on implant support (91.1% and 68.9%, p
<0.001) , and in the group of patients treated with
CFPD — statistically significant more frequent bone
loss within 20-40% (26.7% and 7.8%, p <0.001).

The authors of a study found a predominance of
biological complications (loss of vitality, endodon-
tic complications, root fractures and tooth decay of
abutment teeth) in patients with CFPD, while frac-
tures of the veneer material occurred in only 3.8%
of cases. On the contrary, technical complications
(crown fractures, loosening of screws and loss of re-
tention) were much more common in patients with
reconstructions on implant support [30].

The most common early complications were
localized gingival irritation (1.9% for single crowns
and 2.5% for CFPD) and postoperative dental sen-
sitivity (0.4% and 3.3%, respectively). The most
common cause of short-term failure was fracture /
chipping of veneer material (0.8% and 0.8%, respec-
tively). 1 (0.4%) crown failed due to retention loss
and 2 (1.7%) CFPD due to framework fracture [31].

In this study, the overall complication rate was
statistically significantly higher in patients with sin-
gle missing tooth treated with CFPD, compared to
patients with single missing tooth treated with im-
plant-supported prostheses (61.1% and 43.3%, re-
spectively; p <0 .05) and among women (59.3% and
33.3%, respectively; p <0.01). This indicator was sim-
ilar in the sublot of men (64.5% and 52.1, respective-
ly). According to the literature, some studies report-
ed a much lower total complication rate compared
to the results of our study. This indicator was higher
in patients with single missing tooth treated with
crowns on implant support with a follow-up of an av-
erage period of 27.6 months (33.51%), compared to
patients with single missing tooth treated with CFPD
folowed — up for an average period of 85.18 months
(20.2%), but the difference did not reach statistical
certainty [2].(Figure5)

The frequency of technical complications (loss of
crown retention, fracture of components and decima-
tion) in our study was statistically significantly higher
in the group of patients with single missing tooth
treated with CFPD (5.6%), compared to patients
with single missing tooth treated with prostheses on
implant support (0%; p <0.05). The same result was
observed among women (6.8% and 0%, respective-
ly; p <0.05) and among patients with single missing
tooth in the posterior region of the jaws (4.8% and
0%, respectively; p <0, 05). In other publications, on
the contrary, the incidence of technical complications
in patients with single tooth replacement by implant
supported prosthesis over 5 years of surveillance
(12.7%) was approximately two times higher com-

PPEC (5,8%), iar incidenta fracturilor materialului
de fatetare a fost de aproximativ 3 ori mai mica (4,5%
si 13,2%, respectiv) [28].

Complicatii biologice au fost depistate statistic
semnificativ mai frecvent (p<0,001) la pacientii cu
edentatii unidentare tratati cu PPFC (56,7% — com-
plicatii ale tesutului moale, pierdere verticald de
masa osoasa >2 mm si carie dentard), comparativ cu
pacientii cu edentatii unidentare tratati cu proteze pe
suport implantar (16,7% — complicatii ale tesutului
moale si pierdere verticald de masd osoasa >2 mm).
Tendintd similara a fost determinatd printre bar-
bati (61,3% si 0%, respectiv; p<0,001), printre femei
(54,2% si 7,1%, respectiv; p<0,001) si la pacientii cu
edentatii unidentare in regiunea posterioard a ma-
xilarelor (57,1% si 11,8%, respectiv; p<0,001). Rata
de complicatii biologice era similara la pacientii cu
edentatii unidentare in regiunea frontala a maxila-
relor (50,0% si 23,1%, respectiv; p>0,05). Rezultatele
noastre coincid cu rezultatele altor studii. Printre pa-
cientii cu edentatii unidentare tratati cu PPFC sunt
constatate mai multe complicatii biologice. Apro-
ximativ 10% dintre dintii stalpi isi pierd vitalitatea
dupa 10 ani §i aproximativ la 9,1-9,5% dintre dintii
stalpi au fost depistate carii dentare [28].

In studiul dat, complicatii estetice au fost con-
statate statistic semnificativ mai frecvent (p<0,01) la
pacientii cu edentatii unidentare tratati cu proteze pe
suport implantar (43,3% — proces alveolar masiv, re-
cesiune avansata mezio-vestibulara a papilei >1 mm,
absenta partiald a papilei si absenta totald a papilei),
comparativ cu pacientii cu edentatii unidentare tra-
tati cu PPFC (23,3% — uzura coroanei, recesiune
avansatd mezio-vestibulara a papilei >1 mm, diferen-
td de culoare cu dentitia naturala, absenta partiald a
papilei si absenta totala a papilei). Aceiasi tendinta
a fost relevata la pacientii cu edentatii unidentare in
regiunea posterioara a maxilarelor (49,0% si 23,8%,
respectiv; p<0,01). Rata de complicatii estetice era
similara printre béarbati (52,1% si 32,3%, respectiv;
p>0,05), printre femei (33,3% si 18,6%, respectiv;
p>0,05) si la pacientii cu edentatii unidentare in regi-
unea frontald a maxilarelor (35,9% si 16,7%, respec-
tiv; p>0,05).

Edentatia uniden-

pared to patients treated with CFPD (5.8%). %), and
the incidence of veneer material was about 3 times
lower (4.5% and 13.2%, respectively) [28].

Biological complications were statistically sig-
nificantly more common (p <0.001) in patients with
single tooth replacement by CFPD (56.7% — soft
tissue complications, vertical loss of bone mass> 2
mm and tooth decay), compared with patients with
sibgle missing tooth treated with prostheses on im-
plant support (16.7% — complications of soft tissue
and vertical loss of bone mass> 2 mm). A similar
result was determined among men (61.3% and 0%,
respectively; p <0.001), among women (54.2% and
7.1%, respectively; p <0.001) and in patients with
single edentulism in the posterior regions of the jaws
(57.1% and 11.8%, respectively; p <0.001). The rate of
biological complications was similar in patients with
single missing tooth in the anterior region of the jaws
(50.0% and 23.1%, respectively; p> 0.05). Our results
coincide with the results of other studies. Several bio-
logical complications are found among patients with
single-tooth edentulism treated with CFPD. Approx-
imately 10% of abutment teeth lose their vitality af-
ter 10 years and approximately 9.1-9.5% of abutment
teeth have been detected tooth decay [28].

In this study, aesthetic complications were found
to be statistically significantly more frequent (p
<0.01) in patients with single tooth replacement by
implant supported prosthesis (43.3% — massive al-
veolar process, mesio-facial recession of the papilla>
1 mm, partial absence of the papilla and total absence
of the papilla), compared to patients with single miss-
ing tooth treated with CFPD (23.3% — crown wear,
mesio-facial recession of the papilla> 1 mm, color
difference with natural dentition, partial absence
of the papilla and total absence of the papilla). The
same result was found in patients with single missing
tooth in the posterior region of the jaws (49.0% and
23.8%, respectively; p <0.01). The rate of aesthetic
complications was similar among men (52.1% and
32.3%, respectively; p> 0.05), among women (33.3%
and 18.6%, respectively; p> 0.05) and in patients with
single missing tooth in the anterior region of the jaws
(35.9% and 16.7%, respectively; p> 0.05).

Single tooth eden-
tulism worsens the
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in cé mai 1Impor tanta, Pacienti tratati cu PPFC = Pacienti tratati cu proteze pe suport de implant become mcreasmgly
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Fig. 5 Complicatiile (%) tehnice, biologice si estetice dupa tratamentul
pacientilor cu edentatii unidentare in ambele loturi de studiu
Figure 5. Technical, biological and aesthetic complications (%) after
replacement of single missing tooth in both study groups

results reported by the
patient are essential.
Improving patient sat-
isfaction is of vital im-
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importanta vitala pentru multe tratamente dentare
si trebuie plasatd in centrul atentiei atunci cand este
selectatd metoda de tratament [17, 32].

Cele mai multe studii au investigat impactul tra-
tamentului protetic asupra calitatii vietii legate de
sanatatea orald printre pacientii cu edentatii parti-
ale sau totale. Studiile printre pacientii cu edentatii
unidentare sunt limitate. Atat tratamentul cu prote-
ze pe suport implantar, cat si tratamentul cu PPFC
a edentatiilor unidentare, au contribuit la o imbuna-
tatire semnificativa a calitatii vietii legate de sdnita-
tea orald, comparativ cu starea de pana la tratament
(p<0,0001), dar fard o diferentd statistic semnificati-
va intre cele doud metode de tratament [32].

Rezultate similare privind satisfactia pacientilor
cu aspectul mucoasei si cu rezultatul estetic in gene-
ral am obtinut si in studiul nostru. Toti pacientii din
ambele loturi de studiu erau satisfacuti cu aspectul
PPFC, cu aspectul coroanei pe suport implantar si
cu functia masticatorie. Cu toate acestea, pacienti cu
edentatii unidentare tratati cu proteze pe suport im-
plantar statistic semnificativ mai frecvent au apreciat
aspectul protezei cu calificativul ,foarte bine“ (82,2%
si 55,6%, respectiv; p<0,001) si functia masticatorie
cu calificativul ,,confortabild“ (100,0% si 93,3%, re-
spectiv; p<0,05), iar pacientii cu edentatii unidenta-
re tratati cu PPFC statistic semnificativ mai frecvent
au apreciat aspectul protezei cu calificativul ,,bine®
(44,4% si 17,8%, respectiv; p<0,001) si functia mas-
ticatorie cu calificativul ,suficient de confortabila®
(6,7% si 0%, respectiv; p<0,05).

Localizarea implanturilor dentare influenteaza
deprecierea calitatii vietii legate de sanatatea orald si
imbunitatirea acesteia dupd tratament. Se considera,
cé pacientii cu edentatii dentare in regiunea poste-
rioard pot prezenta, in general, o afectare mai mare
a functiei (tulburdri masticatorii din cauza lipsei su-
portului ocluzal), comparativ cu pacientii cu edenta-
tii dentare in regiunea anterioari [33]. In studiul nos-
tru, pacientii cu edentatii unidentare tratati cu PPFC,
comparativ cu pacientii cu edentatii unidentare tra-
tati cu proteze pe suport implantar, statistic semni-
ficativ mai frecvent au observat sangerari in timpul
curatarii dintilor (23,3% si 1,1%, respectiv; p<0,001).
Acest lucru poate fi explicat prin aplicarea mai frec-
ventd a PPFC in regiunile posterioare ale maxilarelor.

In final, este important de mentionat dificultatea
analizei comparative a rezultatelor tratamentului din
studiul nostru cu datele din literatura de specialitate,
fapt cauzat de eterogenitatea furnizorilor de servicii
medicale, sistemelor implanto-protetice si PPFC, bio-
materialelor, tipului de studiu, volumelor de esantioa-
ne si perioadelor de supraveghere a pacientilor [34].

Asadar, rata de supravietuire a protezei si rata de
complicatii estetice au fost statistic semnificativ mai
mici, rata si tipul de modificéri radiologice la exame-
nul initial, pierderea de masa osoasd la 3 ani dupa
tratament in limitele 20-40%, rata totald de compli-
catii si rata de complicatii biologice au fost statistic
semnificativ mai frecvente la pacientii cu edentatii

portance for many dental treatments and should be
placed in the spotlight when the method of treatment
is selected [17, 32].

Most studies have investigated the impact of
prosthetic treatment on oral health-related quality of
life among patients with partial or total edentulism.
Studies among patients with single missing tooth are
limited. Both the implant prosthesis treatment and
the CFPD treatment of single missing tooth contrib-
uted to a significant improvement in the quality of
life related to oral health, compared to the state be-
fore treatment (p <0.0001), but without a difference.
statistically significant difference between the two
treatment methods [32].

Similar results regarding the satisfaction of pa-
tients with the appearance of the mucosa and with the
aesthetic result in general we obtained in our study.
All patients in both study groups were satisfied with
the appearance of CFPD, the appearance of the crown
on the implant support and the masticatory function.
However, patients with single missing tooth treated
with prostheses on implant support, statistically sig-
nificant more frequently appreciated the appearance
of the prosthesis with the rating “very good” (82.2%
and 55.6%, respectively; p <0.001) and the mastica-
tory function with the rating “Comfortable” (100.0%
and 93.3%, respectively; p <0.05), and patients with
single missing tooth treated with CFPD statistically
significantly more frequent appreciated the appear-
ance of the prosthesis with the rating “good” (44.4%
and 17.8%, respectively; p <0.001) and the mastica-
tory function with the qualifier “sufficiently comfort-
able” (6.7% and 0%, respectively; p <0.05).

The location of dental implants influences the dete-
rioration of the quality of life related to oral health and
its improvement after treatment. It is considered that
patients with dental edentulousness in the posterior re-
gion may generally have a greater impairment of func-
tion (masticatory disorders due to lack of occlusal sup-
port) compared to patients with dental edentulousness
in the anterior region [33]. In our study, patients with
single missing tooth treated with PPFC, compared to
patients with single missing tooth treated with single
crowns on implant support, statistically significantly
more frequently observed bleeding during tooth clean-
ing (23.3% and 1.1%, respectively; p <0.001). This can
be explained by the more frequent application of CFPD
in the posterior regions of the jaws.

Finally, it is important to mention the difficulty
of comparative analysis of treatment results in our
study with data from the literature, due to the hetero-
geneity of health care providers, implant systems and
CFPD, biomaterials, type of study, sample volumes
and the periods of follow-up of patients [34].

Therefore, the survival rate of the prosthesis and the
rate of aesthetic complications were statistically signifi-
cantly lower, the rate and type of radiological changes
at the initial examination, bone loss at 3 years after
treatment within 20-40%, the total rate of complica-
tions and the rate of biological complications were sta-

unidentare tratai cu PPFC. Dimpotriv, rata de su-
pravietuire a coroanei pe suport implantar, pierderea
de masa osoasa la 3 ani dupd tratament sub 20% si
rata de complicatii estetice au fost statistic semnifi-
cativ mai mari, rata totald de complicatii si rata de
complicatii biologice au fost statistic semnificativ
mai mici la pacientii cu edentatii unidentare tratati
cu proteze pe suport implantar.

Desi, nu au fost constatate diferente semnifica-
tive statistic la pacientii din ambele loturi de studiu
privind satisfactia cu aspectul protezei, grad superi-
or de satisfactie (calificativul , foarte bine) au con-
statat semnificativ statistic mai frecvent pacientii
cu edentatii unidentare tratati cu proteze pe suport
implantar, iar grad mediu de satisfactie (calificativul
»bine“) — semnificativ statistic mai frecvent pacien-
tii cu edentatii unidentare tratati cu PPFC. Pacientii
cu edentatii unidentare tratati cu proteze pe suport
implantar semnificativ statistic mai frecvent se sim-
teau confortabil in timpul masticatiei si semnificativ
statistic mai rar prezentau sdngerari in timpul igieni-
zérii dintilor.

Prin urmare, rezultatele studiului nostru si mai
multe publicatii din literatura de specialitate [35], dar
nu toate, au stabilit cd coroanele unitare pe suport
implantar sunt mult mai rentabile si pot contribui la
rezultate mai bune de tratament ale edentatiei uni-
dentare, comparativ cu PPFC, in special in situatiile
cand exista masa osoasd suficientd si din{i adiacenti
intacti sau minimal restaurati.

Concluzii

1. Edentatiile unidentare in regiunea frontala a
maxilarelor (43,3% si 6,7%; p<0,001), la nivelul
incisivilor laterali (28,9% si 1,1%; p<0,001) si ca-
ninului (4,4% si 0%; p<0,05), erau semnificativ
statistic mai frecvente la pacientii tratati cu prote-
ze pe suport implantar, iar edentatiile unidentare
in regiunea posterioara a maxilarelor (93,3% si
56,7%; p<0,001), la nivelul premolarilor secunzi
(41,1% si 12,2%; p<0,001), erau semnificativ sta-
tistic mai frecvente la pacientii tratati cu proteze
partiale fixe conventionale.

2. Rezultat estetic mai favorabil, ratd de supraviefu-
ire a coroanei si ratd de complicatii estetice sem-
nificativ statistic mai mari, ratd totald de compli-
catii §i rata de complicatii biologice semnificativ
statistic mai mici au fost constatate la pacientii cu
edentatii unidentare tratati cu proteze pe suport
implantar.

3. Desi, satisfactia cu aspectul protezei era simila-
ra la pacientii din ambele loturi de studiu, grad
superior de satisfactie au constatat statistic sem-
nificativ mai frecvent pacientii cu edentatii uni-
dentare tratati cu proteze pe suport implantar, iar
grad mediu de satisfactie — pacientii cu edentatii
unidentare trata{i cu proteze partiale fixe conven-
tionale. Pacientii cu edentatii unidentare tratafi
cu proteze pe suport implantar semnificativ sta-
tistic mai frecvent erau satisfacuti de functia mas-

tistically significantly more common in patients with
single missing tooth treated with CFPD. In contrast,
the survival rate of the crown on implant support, bone
loss at 3 years after treatment below 20% and the rate of
aesthetic complications were statistically significantly
higher, the total rate of complications and the rate of
biological complications were statistically significantly
lower. in patients with single missing tooth treated with
prostheses on implant support.

Although no statistically significant differences
were found in patients in both study groups regard-
ing satisfaction with the appearance of the prosthe-
sis, a higher degree of satisfaction (,very good®) was
found to be statistically significantly more common
in patients with edentulous edentulous dentures
treated with implant prostheses and average degree of
satisfaction (the qualifier “good”) — statistically sig-
nificant more frequently patients with single missing
tooth treated with CFPD. Patients with single missing
tooth treated with prostheses on implant support sig-
nificantly statistically more frequently felt comfort-
able during mastication and statistically significantly
less often showed bleeding during teeth sanitization.

Therefore, the results of our study and several pub-
lications in the literature [35], but not all, established
that single crowns on implant support are much more
favorable and may contribute to better treatment
results of single missing tooth compared to CFPD ,
especially in situations where there is sufficient bone
mass and intact or minimally restored adjacent teeth.

Conclusions

1. The single missing tooth in the anterior region of
the jaws (43.3% and 6.7%; p <0.001), at the level of
the lateral incisors (28.9% and 1.1%; p <0.001) and
of the canine (4.4 % and 0%; p <0.05), were statis-
tically significantly more common in patients trea-
ted with implant supported prostheses, and single
missing tooth in the posterior region of the jaws
(93.3% and 56.7%; p <0.001), at the level of second
premolars (41.1% and 12.2%; p <0.001), they were
statistically significantly more common in patients
treated with conventional fixed partial dentures.

2. More favorable aesthetic outcome, crown survival
rate and statistically significantly higher aesthetic
complication rate, statistically significantly lower
overall complication rate and biological complica-
tion rate were found in patients with single missing
tooth treated with implant supported prostheses.

3. Although the satisfaction with the appearance of
the prosthesis was similar in the patients from both
study groups, a higher degree of satisfaction was
found statistically significantly more frequently in
patients with single missing tooth treated with sin-
gle implant supported prosthesis, and average de-
gree of satisfaction — patients with single missing
tooth treated with conventional fixed partial den-
tures. Patients with single missing tooth treated
with prostheses on implant support significantly
statistically more frequently were satisfied with
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ticatorie si semnificativ statistic mai rar raportau
sangerari in timpul igienizérii dintilor.

masticatory function and statistically significantly
less reported bleeding during oral hygiene.

Coroanele unitare pe suport implantar, comparativ 4. Single crowns on implant support, compared to

cu protezele partiale fixe conventionale, sunt mult
maj favorabile si pot contribui la rezultate mai
bune de tratament a edentatiei unidentare, in spe-
cial in situatiile cAnd exista masa osoasa suficientd
si dinti adiacenti intacti sau minimal restaurati.
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Rezumat

Studiul reprezintd analiza a 100 surse sti-
intifice medicale in care au fost descrise epide-
miologia, etiologia, diagnosticul si metodele
moderne de tratament a pacientilor cu paro-
dontitd marginala cronica forma moderati. In
studiu au fost remarcate 41 de surse relevante.
Rezultatul studiului ne-a demonstrat metode
eficace de tratament a parodontitei margina-
le cronice forma moderata, utilizarea tehno-
logiei laser (STROLaser Blue) in tratamentul
afectiunilor stomatologice si indeosebi in pa-
rodontita marginala cronicd, efectele asupra
tesuturilor parodontale, aportul sau concen-
tratia vitaminei D in relatie cu parodontita
marginald cronicd forma moderati.

Cuvinte cheie: parodontita marginala
cronica, diagnostic, vitamina D, SiroLaser Si-

rona, tratament complex.

Introducere

Parodontita marginald cronicd continud si fie
o maladie frecvent intalnitd a bolii parodontale ce
se caracterizeaza prin inflamatie a tesuturilor pa-
rodontale cu distrugerea elementelor de sustinere
dento-parodontale, care se soldeaza cu pierderea ne-
mijlocitd a statului functional al dintilor si absenta
acestora pe arcadele dentare. [41].

Boala parodontald este una dintre cele mai difici-
le patologii in stomatologie, ocupand locul doi dupa
carii dentare. Datorita progresului civilizatiei, preva-
lenta bolii parodontale a crescut dramatic la oameni
de diferite grupe de varsta. Aproximativ 95% din po-
pulatia adultd a planetei si 80% dintre copii au o for-
ma de boald parodontala: stadiul sever se depisteaza
la 5-25% din populatia adultd, severitatea medie — la
30-45% si doar 2-8% dintre oameni au un parodontiu
intact la varsta de 35-45 de ani [41].

Actualitatea problemei este legata cu faptul ca
evolutia bolii parodontale in stadiile incipiente este
caracterizata prin simptome usoare, din acest motiv
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Summary

The study represents the analysis of 100
scientific medical sources in which epidemi-
ology, etiology, diagnosis and modern meth-
ods of treatment of patients with chronic
marginal periodontitis were described in
moderate form. The study identified 41 rel-
evant sources. The result of the study showed
us effective methods of treatment of chronic
marginal periodontitis moderate form, the
use of laser technology (SIROLaser Blue) in
the treatment of dental diseases and especially
in chronic marginal periodontitis, effects on
periodontal tissues, intake or concentration of
vitamin D in relation to periodontitis chronic
moderate form.

Keywords: chronic marginal periodon-
titis, diagnosis, vitamin D, SiroLaser Sirona,
complex treatment.

Introduction

Chronic marginal periodontitis continues to be
a common disease of periodontal disease charac-
terized by inflammation of the periodontal tissues
with the destruction of dento-periodontal supports,
which results in direct loss of functional status of the
teeth and their absence on the dental arches. [41].

Periodontal disease is one of the most difficult
pathologies in dentistry, ranking second after tooth
decay. Due to the progress of civilization, the preva-
lence of periodontal disease has increased dramati-
cally in people of different age groups. About 95% of
the adult population of the planet and 80% of chil-
dren have a form of periodontal disease: the severe
stage is detected in 5-25% of the adult population,
the average severity — in 30-45% and only 2-8% of
people have an intact periodontium at the age of 35-
45 years [41].

The topicality of the problem is related to the fact
that the evolution of periodontal disease in the early
stages is characterized by mild symptoms, for this
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in multe cazuri pacientii se adreseaza la stomatolog
cand boala se afla in faza ireversibila. Forma mode-
ratd a parodontitei marginale cronice este frecvent
depistatd la pacientii cu vérsta de peste 40 de ani.
Prevalenta sa ridicata se datoreaza, in mare parte,
lipsei monitorizérii a tinerilor (19-24 ani), la care ,cel
mai des, in stadiile incipiente apare inflamatia paro-
dontiului, fara a provoca manifestari clinice serioase
[40,41].

Factorul local esential in aparitia bolii parodonta-
le este reprezentat de acumularea de placé bacteriana
la nivelul suprafetelor radiculare. Acest biofilm bac-
terian reprezintd un ecosistem complex, care contine
o mare varietate de microorganisme si produsii lor
de secretie, se poate calcifica in timp, formand tar-
trul dentar. Cu toate ca boala parodontala are o arie
locala de manifestare se cunosc multiple interferente
cu starea generala a organismului. Din acest punct
de vedere, este necesar sa fie privita ca un proces pa-
tologic complex, care trebuie abordat numai printr-
un complex de masuri terapeutice medicamentoase
si chirurgicale, locale si generale. Desi bacteriile si
produsii lor sunt principalii factori care initiazd boa-
la parodontald, mentinerea si cronicizarea infectiei
cu propagarea sa la nivelul parodontiului profund
urmatd de resorbtie osoasd apare ca urmare a unei
imunitati individuale viciate care constd intr-o eli-
berare continud de mediatori ai inflamatiei de catre
celulele organismului gazda. [3]. Au fost corelate
astfel, cu aparitia parodontopatiei marginale cronice
niveluri crescute ale mediatorilor inflamatiei in tesu-
turile parodontale si in fluidul santului gingival. In
fragmente de tesut gingival recoltate de la pacientii
cu parodontopatii marginale cronice forma medie au
fost gasite niveluri crescute de matrice metaloprote-
inaza-2 (MMP-2), fapt ce sugereaza ca aceste enzime
joacd un rol important in degradarea parodontiului
marginal. Activitatea autoliticd a acestor endopepti-
daze este blocata in mod natural de inhibitori tisulari
ai metaloproteinazelor (TIMP-2), sintetizat si elibe-
rat la nivelul tesuturilor. In consecint, fazele active
succesive observate de-a lungul bolii parodontale
(distructia tisulard) sunt rezultatul unui dezechilibru
al balantei MMP/TIMP. Astfel, in cursul perioadelor
active, cantitatea si activitatea MMP creste, iar con-
centratia de inhibitori tisulari ai metaloproteinazelor
(TIMP) scade [3,4].

Cauzele dezvoltarii parodontitei marginale cro-
nice forma medie care determina inflamatia gingiei,
apoi si a parodontiului marginal, pot fi locale si ge-
nerale. Din cauzele locale fac parte: placa bacteriana
supra-gingivald si sub-gingivala, tartrul dentar, trau-
mele ocluzale, edentatia, anomaliile dento-maxilare,
parafunctiile, obiceiurile vicioase. Acestia la rindul
lor mai pot fi categorizati in determinanti si favori-
zanti. La inlaturarea acestor factori si aplicarea unui
tratament adecvat evolutia afectiunii are un prognos-
tic favorabil. Factorii generali sunt: ereditatea si pre-
dispozitia, tulburarile sistemului nervos, tulburarile
endocrine, disfunctiile imune, bolile cardiovasculare,

reason in many cases patients go to the dentist when
the disease is in an irreversible phase. The moderate
form of chronic marginal periodontitis is frequent-
ly detected in patients over 40 years of age. Its high
prevalence is largely due to the lack of monitoring of
young people (19-24 years), in which, most often, in
the early stages, inflammation of the periodontium
occurs, without causing serious clinical manifesta-
tions [40,41].

The essential local factor in the occurrence of
periodontal disease is the accumulation of bacterial
plaque on the root surfaces. This bacterial biofilm is
a complex ecosystem, which contains a wide variety
of microorganisms and their secretory products, can
calcify over time, forming dental tartar. Although
periodontal disease has a local area of manifestation,
multiple interferences are known with the general
condition of the organism. From this point of view,
it is necessary to be seen as a complex pathological
process, which must be approached only through a
complex of medicinal and surgical therapeutic mea-
sures, local and general. Although bacteria and their
products are the main factors initiating periodon-
tal disease, the maintenance and chronicity of the
infection with its spread to the deep periodontium
followed by bone resorption occurs as a result of a
defective individual immunity consisting in a con-
tinuous release of inflammation mediators by cells.
host organism. [3]. Thus, elevated levels of inflam-
mation mediators in periodontal tissues and gingival
fluid were correlated with the occurrence of chronic
marginal periodontopathy. Elevated levels of the
metalloproteinase-2 (MMP-2) matrix were found in
fragments of gingival tissue harvested from patients
with chronic marginal periodontitis, suggesting that
these enzymes play an important role in the degrada-
tion of the marginal periodontium. The autolytic ac-
tivity of these endopeptidases is naturally blocked by
tissue metalloproteinase inhibitors (TIMP-2), syn-
thesized and released into tissues. Consequently, the
successive active phases observed during periodontal
disease (tissue destruction) are the result of an im-
balance of the MMP / TIMP balance. Thus, during
active periods, the amount and activity of MMP in-
creases, and the concentration of tissue inhibitors of
metalloproteinases (TIMP) decreases [3,4].

The causes of the development of chronic mar-
ginal periodontitis, the average form that determines
the inflammation of the gums, and then of the mar-
ginal periodontium, can be local and general. Local
causes include: supra-gingival and sub-gingival bac-
terial plaque, dental tartar, occlusal trauma, edentu-
lousness, dento-maxillary anomalies, parafunctions,
vicious habits. These in turn can also be categorized
into determinants and favors. When these factors are
removed and an appropriate treatment is applied, the
evolution of the disease has a favorable prognosis.
The general factors are: heredity and predisposition,
nervous system disorders, endocrine disorders, im-
mune dysfunctions, cardiovascular diseases, hema-

bolile hematologice, bolile hepatice, deficientele de
nutritie [5,6].

Obiectivele lucrarii:
De a analiza reviul literaturii de specialitate pen-
tru a evalua:

— aplicarea particularitatilor de diagnostic si
tratament in parodontitele marginale cronice

— relevanta terapiei laser (SIROLaser Blue) in
parodontitele marginale cronice

— importanta si eficienta vitaminei D in trata-
mentul complex al parodontitei marginale
cornice

Materiale si Metode de cercetare

In acest reviu literar au fost examinate manuale
de specialitate cat si articolele din resursele medica-
le nationale si internationale on-line asa ca: PubMed,
EMBASE, American Academy of Periodontology, Ca-
talogul electronic al USMF “ “N. Testemitanu® “ Bi-
bliotecii Stiintifice Medicale (OPAC), Biblioteca Elec-
tronicd Didactica a USMF “,N. Testemitanu™, care au
fost gasite dupa cuvintele cheie in diferite limbi:

Romana: parodontitele marginale cronice forma
moderata, diagnosticul, tratamentul, vitamina D, SI-
ROLaser Blue;

Engleza: vitamin D, supplementation periodontal
therapy in treatment of periodontitis;

Francezd: Intérét des lasers a faible puissance pa-
rodontal, le traitement des parodontites. Efficacité de
la thérapie laser a faible puissance associée a un trai-
tement parodontal non chirurgical sur des patients
présentant une parodontite chronique;

Rusd: XpoHndecknii MapogoOHTUT, AMATHOCTUKA
HapOJOHTITA;

Dupé procesarea informatiei din bazele de date
PubMed, EMBASE, au fost gasite 100 articole care
abordeazd diagnostiucul si tratamentul parodontitei
marginale cronice forma moderatd din care au fost
selectate 41 de surse conform principiilor stabilite ca
cele mai potrivite care pot fi aplicate in studiul tezei.
Publicatiile, continutul carora nu reflecta tema abor-
data, desi au fost selectate de programul de cautare au
fost ulterior excluse din lista.

Rezultatele obtinute:

Parodontita reprezintd o problema majora la nivel
global cu efecte devastatoare asupra sdnatatii bucale
si o legatura puternica cu sanatatea generala, precum
si cu impactul socio-economic si costuri de sanatate
pe scara larga in intreaga lume [7].

Examenul clinic parodontal ar trebui sa evalueze
prezenta si cantitatea de placd bacteriand, apreciind
sangerarile la sondare, masurand ad4ncimea pun-
gilor parodontale, evaluarea mobilitdtii dintilor sau
migrarile dentare. Singerarea la sondare este consi-
deratd un indicator al inflamatiei gingivale si paro-
dontale. Absenta sa este un criteriu de stabilizare in
cursul bolii parodontale, cu exceptia cazului la fuma-
tori [7,8].

tological diseases, liver diseases, nutritional deficien-
cies [5,6].

Objectives:

To analyze the review of the literature to evaluate:

— application of diagnostic and treatment fea-
tures in chronic marginal periodontitis

— the relevance of laser therapy (SIROLaser
Blue) in chronic marginal periodontitis

— the importance and efficacy of vitamin D in
the complex treatment of chronic marginal
periodontitis

Material and Methods

In this literary review were examined special-
ized manuals and articles from national and inter-
national online medical resources such as: PubMed,
EMBASE, American Academy of Periodontology,
Electronic Catalog of the USMF ,N. Testemitanu®
Medical Scientific Library (OPAC ), USMF Didactic
Electronic Library «« N. Testemitanu © », which were
found by keywords in different languages:

Romanian: parodontitele marginale cronice for-
ma moderata, diagnosticul, tratamentul, vitamina D,
SIROLaser Blue;

English: vitamin D, supplementation periodontal
therapy in treatment of periodontitis;

Franceza: Intérét des lasers a faible puissance par-
odontal, le traitement des parodontites. Efficacité de
la thérapie laser a faible puissance associée a un trait-
ement parodontal non chirurgical sur des patients
présentant une parodontite chronique;

Russian: XpoHm4ecknii MapoOZOHTUT, [MArHO-
CTHKa [apOJOHTHUTA;

After processing the information from the
PubMed databases, EMBASE, 100 articles were
found that address the diagnosis and treatment of
chronic marginal periodontitis moderate form from
which 41 sources were selected according to the prin-
ciples established as the most appropriate that can be
applied in the thesis study. Publications, the content
of which did not reflect the topic addressed, although
selected by the search program, were subsequently
excluded from the list.

Results.

Periodontitis is a major global problem with
devastating effects on oral health and a strong link
to general health, as well as to the socio-economic
impact and widespread health costs worldwide [7].

Periodontal clinical examination should assess
the presence and amount of bacterial plaque, as-
sessing bleeding on probing, measuring the depth
of periodontal pockets, assessing tooth mobility or
tooth migration. Probing bleeding is considered an
indicator of gingival and periodontal inflammation.
Its absence is a stabilizing criterion during periodon-
tal disease, except in smokers [7,8].

Radiological diagnosis, imaging tests will help
clarify and confirm the diagnosis. In general, they
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Diagnosticul radiologic, testele imagistice vor
ajuta la clarificarea si confirmarea diagnosticului.
In general, ele subestimeazi gradul pierderii osoase.
Diagnosticul microbiologic poate apela la 3 meto-
de: bacteriologice,imunologice si molecular. Aceste
examindri nu se efectueaza in mod sistematic pentru
diagnosticul bolii parodontale. Unele pot fi oferite in
caz de boala parodontald refractara la tratament.[8]

Afectiunile parodontiului marginal si consecinte-
le acestora sunt considerate in intreaga lume perico-
lul principal de pierdere a tesutului osos si a dintilor
la persoanele cu varsta de peste 35 de ani. Din aceas-
td cauzd importanta corectitudinii diagnosticului si
aplicarea unor procedee terapeutice corecte, repre-
zintd o preocupare a stomatologiei moderne. Odata
cu introducerea laserului in acest domeniu au aparut
noi metode de tratament si de prima calitate, care ar
trebui implimentate in practica de zi cu zi a fiecarui
practician [10,14].

Progresul din domeniul diagnosticarii maladiilor
orale si parodontale, este orientat spre metode prin
care riscul parodontal poate fi identificat si cuanti-
ficat prin metode obiective, cum ar fi depistarea bi-
omarkerilor. Pana nu demult, singele prezenta stan-
dardul de aur in detectarea markerilor afectiunilor
cat si in diagnosticarea maladiilor [36]. Studii bio-
chimice s-au efectuat cu aprecierea nivelului fosfa-
tazelor alcalind si acidd in serul sangvin la pacienti
cu forma grava de parodontita marginald cronica.
Activitatea markerilor metabolismului osos a de-
monstrat o corelatie directa cu gravitatea procesului
patologic, varsta pacientilor si influenta tratamentu-
lui complex [37]. Fiziologia cat si patologia tesutu-
rilor parodontale ramane a fi una complexa, aceasta
furnizeaza sarcini de-a lungul drumului de atingere
a scopului in instituirea intaietatii diagnosticului
salivar in tratamentul individualizat si mentinerea
sandtétii parodontale [38]. In timp ce evaluarea cli-
nica si radiologica parodontald ramane baza exami-
ndrii pacientului, analiza salivei, consideratd oglinda
sanatatii orale si sistemice, o sursa valoroasd pentru
informatia clinicé relevantd, care con{ine markeri lo-
cali si sistemici, abundenta de proteine si molecule
genetice, mediatori a inflamatiei, produse tisulare a
macroorganismului cat si degradari celulare, la fel si
enzime si metabolifi microbieni, derivati a maladiei
parodontale, ar putea oferi un substrat pentru dia-
gnosticul specific a parodontitei marginale [38,39,2].
Interesul fata de saliva drept mediu pentru diagnostic
este in crestere, datoritd multiplelor sale avantaje fata
de alte biofluide de diagnostic [1].

De-a lungul anilor terapia parodontala s-a modi-
ficat in permanentd, iar in final s-a impus tratamentul
non-chirurgical al pungilor parodontale cu o adanci-
me de 4-5mm si chirurgicalal pungilor parodontal de
peste 4-5 mm. Aceste cazuri reprezintd majoritatea
pacientilor, care sufera de afectiunile parodontiului
marginal. Aici laserul isi manifesta eficacitatea in
combinatie cu detartrajul cu ultasunete si debridarea
radiculard (surfasajul radicular). [16].

underestimate the degree of bone loss. The mi-
crobiological diagnosis can use 3 methods: bacte-
riological, immunological and molecular. These
examinations are not performed systematically for
the diagnosis of periodontal disease. Some may be
offered in case of treatment-refractory periodontal
disease. [8]

Marginal periodontal disease and its conse-
quences are considered worldwide the main danger
of bone and tooth loss in people over 35 years of age.
Because of this, the importance of correct diagnosis
and the application of correct therapeutic procedures
is a concern of modern dentistry. With the introduc-
tion of the laser in this field, new treatment methods
and first quality have appeared, which should be im-
plemented in the daily practice of each practitioner
[10,14].

Progress in the diagnosis of oral and periodontal
diseases is oriented towards methods by which peri-
odontal risk can be identified and quantified by ob-
jective methods, such as the detection of biomarkers.
Until recently, blood was the gold standard in detect-
ing disease markers as well as in diagnosing diseases
[36]. Biochemical studies were performed with the
assessment of alkaline and acid phosphatase levels
in the blood serum in patients with severe chronic
marginal periodontitis. The activity of markers of
bone metabolism demonstrated a direct correlation
with the severity of the pathological process, the age
of patients and the influence of complex treatment
[37]. The physiology as well as the pathology of peri-
odontal tissues remains a complex one, it provides
tasks along the way to achieve the goal in establish-
ing the priority of salivary diagnosis in individual-
ized treatment and maintaining periodontal health
[38]. While periodontal clinical and radiological as-
sessment remains the basis of patient examination,
saliva analysis, considered the mirror of oral and sys-
temic health, is a valuable source for relevant clinical
information, containing local and systemic mark-
ers, abundance of proteins and genetic molecules,
mediators of inflammation, products tissue of the
macroorganism as well as cellular degradations, as
well as enzymes and microbial metabolites, derived
from periodontal disease, could provide a substrate
for the specific diagnosis of marginal periodontitis
[38,39,2]. Interest in saliva as a medium for diagnosis
is growing, due to its many advantages over other di-
agnostic biofluids [1].

Over the years, periodontal therapy has changed
constantly, and finally the non-surgical treatment
of periodontal pocket with a depth of 4-5 mm and
surgical periodontal pocket of over 4-5 mm has been
imposed. These cases represent the majority of pa-
tients, who suffer from diseases of the marginal peri-
odontium. Here the laser manifests its effectiveness
in combination with ultrasound descaling and root
debridement (root surface). [16].

Periodontal laser therapy is a therapeutic tech-
nique used in the treatment of periodontal disease,

Terapia parodontald laser este o tehnicé terapeu-
ticd utilizatd in tratamentul bolii parodontale, ce fo-
loseste laserul Waterlase de la Biolase Dental Techno-
logies (SUA) si/sau Sirolaser de la Sirona (Germania).
Frica de tratament parodontal dispare atunci cand pa-
cientii observa cé nu este nevoie de bisturiu sau sutu-
rd, neexistand durere, singerare sau complicatii post-
operatorii. Acestd tehnologie blanda reuseste sa-i faca
sd fie de acord cu tratamentul necesar si cu ingrijirea
postoperativd prescrisd. Tartrul dentar, asociat unor
gingii inflamate si sdngerande, este indepartat de pe
suprafetele dentare (inclusiv radiculare) folosind un
scaler ultrasonic performant si alte instrumente de
mand mici. Apoi se proiecteazd o cantitate mica de
energie laser printr-o fibra optica micd, plasatd cu
grija intre gingie si dinte. Aceasta energie luminoasa
indeparteaza tot fesutul afectat si ajutd la eliminarea
bacteriilor asociate bolii. Dupa ce regiunea este cura-
tata in intregime de bacterii, organismul o poate vin-
deca natural. Disconfortul postoperator este minim si
de scurta duratd. Tratamentul inifial se concentreaza
pe indepdrtarea tartrului dentar (detartrajul). Iradie-
rea regiuni cu lumina laser dureaza cateva minute. Fe-
nomenul, care a ficut ca laserul sd existe a fost descris
inca din anul 1917 de catre Albert Eingtein. Primul
laser a fost realizat de Theodor Maiman in 1960.Tot
atunci s-a trecut si la utilizarea lor in medicina. Laserii
de micéd putere au calitati evidente curative. Puterea
lor se afla in jurul valorilor de 10-25 mW,, principalele
proprietiti, pe care le prezinta sunt:

— Utilizabil la majoritatea pacientilor suferinzi de

boala parodontalé (cu foarte putine exceptii)

— Aplicabil singular sau in completare cu cele-

lalte proceduri clasice

— Raspuns pozitiv, in functie de experienta me-

dicului (in situatia unei acurateti terapeutice
desavarsite, rezultatele optime ajung in 80%
din cazuri).

Efectele biologice ale laserului de intensitate slaba
sunt:

— Efect pregnant de calmare a durerii si efect

hemostatic;

— Actiune antibacteriand, antiinflamatorie si

antiedemica;

— Accelereaza procesul de vindecare si biosti-

mulare;

— Prin crearea raspunsului imun local previne

actiunea nocivd a plécii bacteriene;

— Un efect foarte important, este scaderea vadi-

ta a numarului de recidive;

— Prin crearea raspunsului imun local previne

actiunea nociva a pldcii bacteriene.

Important este de mentionat, cd efectul principal
al laserilor de micé putere asupra structurilor paro-
dontale este acela de biostimulare, el concretizindu-
se prin activarea proceselor metabolice celulare la
nivel tegumentelor. Totodatd este demonstrat faptul
cé laserii terapeutici au un efect bioenergetic asupra
meridianelor si punctelor de acupuncturd, inlocuind
cu succes sistemele traditionale de tratament. Aceste

which uses the Waterlase laser from Biolase Dental
Technologies (USA) and / or Siro laser from Sirona
(Germany). The fear of periodontal treatment dis-
appears when patients notice that there is no need
for a scalpel or suture, as there is no pain, bleeding
or postoperative complications. This gentle technol-
ogy manages to make them agree with the necessary
treatment and prescribed postoperative care. Dental
tartar, associated with inflamed and bleeding gums,
is removed from dental surfaces (including roots) us-
ing a high-performance ultrasonic scaler and other
small hand tools. Then a small amount of laser en-
ergy is projected through a small optical fiber, care-
fully placed between the gum and the tooth. This
light energy removes all the affected tissue and helps
eliminate the bacteria associated with the disease.
Once the region is completely cleansed of bacteria,
the body can heal it naturally. Postoperative discom-
fort is minimal and short-lived. The initial treatment
focuses on the removal of dental tartar (descaling).
Irradiating regions with laser light takes several min-
utes. The phenomenon that made the laser exist has
been described since 1917 by Albert Einstein. The
first laser was made by Theodor Maiman in 1960. At
that time, they were used in medicine. Low power
lasers have obvious healing qualities. Their power is
around 10-25 mW., The main properties they have
are:
— Usable in most patients with periodontal di-
sease (with very few exceptions)
— Applicable singly or in addition to the other
classical procedures
— DPositive response, depending on the doctor’s
experience (in the case of perfect therapeutic
accuracy, the optimal results reach 80% of ca-
ses).
The biological effects of low intensity laser are:
— Strong pain relieving effect and hemostatic
effect;
— Antibacterial, anti-inflammatory and anti-
edemic action;
— Accelerates the healing process and biostimu-
lation;
— By creating the local immune response pre-
vents the harmful action of bacterial plaque;
— A very important effect is the obvious decrea-
se in the number of recurrences;
— By creating the local immune response pre-
vents the harmful action of bacterial plaque.
It is important to mention that the main effect
of low power lasers on periodontal structures is that
of biostimulation, it materializes by activating cel-
lular metabolic processes in the skin. At the same
time, it is demonstrated that therapeutic lasers have
a bioenergetic effect on meridians and acupuncture
points, successfully replacing traditional treatment
systems. These listed qualities cause more and more
dentists to include laser therapy during their treat-
ments. The method is relatively simple to perform,
being painless or harmful to the patient, provided
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calitafi enumerate determind tot mai multi medici
stomatologi sa includé in cursul tratamentelor lor la-
serterapia. Metoda este relativ simpla de realizat fiind
nedureroasd sau nociva pentru pacient, cu conditia
indeplinirii a cateva deziderate cum ar fi: protejarea
ochilor de radiatia laser, atat al medicului cat si al
pacientului prin purtarea unor ochelari speciali. De
asemenea, radiafia laser trebuie corect directionatd
pe zona parodontald afectatd pentru a avea efect ma-
xim. Un parametru important il reprezinta si durata
de aplicare a radiatiei, aceasta fiind individualizata in
functie de stbializarea bolii parodontale. O calitate
aparte a laserilor terapeutici este reprezentat de capa-
citatea lor antiinflamatorie, rezultatele fiind evidente
inca dupa prima sedinta. Este important de remarcat
faptul, cd laseroterapia parodontald nu exclude cele-
lalte mijloace terapeutice, fiind un adjuvant benefic
pentru orice parodontolog dornic si obtinutd rezul-
tate cat mai bune si rapide la pacientii séi. Terapia cu
laser se efectueazd numai dupé ce pacientul a fost
pregitit prin terapia initiala [13,14,15].

Dispozitivele laser cu putere redusa laser (SIRO-
Laser Blue), emit in intervalul rosu si aproape infra-
rosu cu lungimi de unda de la 600 la 1000 nanometri,
o fluentd de 5mW / cm2 la 5W / cm2 si o putere de
ImW la 10W. Modul de emisie poate fi pulsat sau
continuu. Timpul de iradiere este in general de 30
péana la 60 de secunde pe punct de tratament. Aplica-
rea laserului se poate face intr-o singura sesiune sau
in mai multe sesiuni [9].

Principiul terapiei fotodinamice antimicrobiene
implicd utilizarea unui colorant fotosensibil non-toxic
numit fotosensibilizator in combinatie cu lumina laser
putere redusa cu o lungime de undé corespunzatoa-
re spectrului de absorbtie a fotosensibilizator. Aceasta
procedurd determind stimularea fotosensibilizatorului
la formarea de radicali liberi derivati din oxigen care
sunt toxici pentru bacterii. In ciuda imbunatatirilor
clinice favorizate de terapia fotodinamica antimicro-
biene, autorii nu vad avantaje suplimentare fata de tra-
tamente conventionale in tratamentul parodontitei si
peri-implantitei moderata pana la severa [11].

Cand terapia cu laser este utilizata impreund cu
tratamentul clasic, rezultatele actuale aratd ca urma-
rile clinice sunt similare sau pufin mai bune compa-
rativ cu cele ale tratamentului doar cu laser. Dove-
zile actuale nu permit s demonstreze avantajul pe
termen lung al utilizarii laserului cu putere redusa
complement la tratamentul conventional al peri-im-
plantitei si parodontitei [12].

Studiile efectuate cu ajutorul laserului cu dioda
au demonstrat cd efectul antibacterian al acestui laser
este benefic. Dacd am compara un grup de pacienti
tratati prin metoda traditionald, cu un alt grup tratati
cu laser dioda s-ar vedea o diferentd semnificativa.
Chiar daca tartrul dentar este indepértat mecanic si
se efectueazd lavaje cu solutii antiseptice nu se vor
obtine rezultate atat de bune ca in cazul aplicérii la-
serului diod4, fapt, care a si fost demonstrat de Mo-
ritz si colaboratorii sdi, care au efectuat un studiu cu

that a few goals are met, such as: protecting the eyes
from laser radiation, both of the doctor and of the
patient by wearing special glasses. Also, the laser ra-
diation must be correctly directed on the affected
periodontal area to have maximum effect. An im-
portant parameter is the duration of radiation ap-
plication, which is individualized according to the
stialization of periodontal disease. A special quality
of therapeutic lasers is represented by their anti-in-
flammatory capacity, the results being evident even
after the first session. It is important to note that
periodontal laser therapy does not exclude other
therapeutic means, being a beneficial adjunct for
any periodontist eager to obtain the best and fastest
results in his patients. Laser therapy is performed
only after the patient has been prepared by the ini-
tial therapy [13,14,15].

Low power laser devices (SIROLaser Blue) emit in
the red and almost infrared range with wavelengths
from 600 to 1000 nanometers, a fluidity of 5mW /
cm2 to 5W / cm2 and a power of ImW to 10W. The
transmission mode can be pulsed or continuous. The
irradiation time is generally 30 to 60 seconds per
treatment point. The application of the laser can be
done in a single session or in several sessions [9].

The principle of antimicrobial photodynamic
therapy involves the use of a non-toxic photosensi-
tive dye called a photosensitizer in combination with
low power laser light with a wavelength correspond-
ing to the absorption spectrum of the photosensi-
tizer. This procedure stimulates the photosensitizer
to form oxygen-derived free radicals that are toxic to
bacteria. Despite the clinical improvements favored
by photodynamic antimicrobial therapy, the authors
do not see additional advantages over conventional
treatments in the treatment of moderate to severe
periodontitis and peri-implantitis [11].

When laser therapy is used in conjunction with
conventional treatment, the current results show that
the clinical consequences are similar or slightly bet-
ter compared to those of laser-only treatment. Cur-
rent evidence does not demonstrate the long-term
benefit of using a low-power laser to complement the
conventional treatment of peri-implantitis and peri-
odontitis [12].

Studies using a diode laser have shown that the
antibacterial effect of this laser is beneficial. If we
compare one group of patients treated by the tradi-
tional method, with another group treated with di-
ode laser we would see a significant difference. Even
if the dental tartar is removed mechanically and
washes with antiseptic solutions, the results will not
be as good as in the case of the application of the di-
ode laser, a fact that was demonstrated by Moritz and
his collaborators, who conducted a study to to exam-
ine the effects of the diode laser, with wavelength =
810nm, on microorganisms in periodontal pockets.
According to this study, the diode laser has a bacteri-
cidal effect, and in combination with ultrasonic scal-
ing has the ability to reduce inflammation in tissues.

scopul de a examina efectele laserului dioda, cu lun-
gimea de undéd = 810nm, asupra microorganismelor
din pungile parodontale. Conform acestui studiu,
laserul diodd, poseda efect bactericid, iar in combi-
natie cu detartrajul cu ultrasunet are capacitatea de
a reduce inflamatia din {esuturi. Referitor la efectul
undei laser cu diodd asupra suprafetelor radiculare
ca refacere a tesutului de sustinere, incd nu au fost
demonstrate efecte pozitive clare [14,15].

Vitamina D este cunoscuta clasic ca un ,hormon
al oaselor.“ Recent, insd, s-a constatat cd vitamina D
joaca rol in legatura cu anumite boli sistemice, pre-
cum afectiunile cardiovasculare, cancerul si boala
parodontala. S-a raportat ca la nivel mondial apro-
ximativ 1 miliard de oameni suferd de deficit sau in-
suficientd de vitamina D. Vitamina D este denumirea
colectiva pentru colecalciferol (vitamina D3) si er-
gocalciferol (vitamina D2). Colecalciferolul se for-
meaza in piele cu ajutorul radiatiilor ultraviolete care
induc o reactie fotochimica. Ergocalciferolul este de-
rivat din plante. Pentru a fi activat, ambele substante
se supun hidroxildrii la nivelul ficatului in pozitia 25,
de citre enzimele citocrom P450, iar apoi se hidro-
xileaza in rinichi in pozitia la, generdnd metabolitii
activi: 1,25(0OH)2D3 si 1,25(0OH)2D2 [16,17].

Concentratia sericd de 25 (OH) D este cel mai bun
indicator al statutului vitaminei D. Aceasta reflecta re-
zerva de vitamina D ce include atit pe cea produsa
pe cale cutanatd cat si pe cea obtinutd din alimente si
suplimente si are un timp de injumétatire plasmati-
cé de circa 15 zile. 25 (OH) D sericé functioneazd ca
un marker al rezervei de vitamina D si, intr-o mésura
semnificativa servesc si ca biomarker al efectului (adi-
cé in ceea ce priveste starea de sandtate sau rezultate-
le). Nivelurile serice 25 (OH) D nu indica cantitatea
de vitamina D stocatd in tesuturile corpului. [28,29].

Un raport prezentat de Institute of Medici-
ne (IOM) in noiembrie 2010 a revizuit termenul
general pentru un set de valori de referintd utilizate
pentru planificarea si evaluarea aportului de nutri-
enti al persoanelor sdndtoase, dietary reference in-
takes (DRI). Necesitatea medie estimata, estimated
average requirement (EAR) reflecta necesarul mediu
estimat. Permisiunea alimentara recomandatd, re-
commended dietary allowance (RDA) este derivata
din EAR si indeplineste sau depaseste necesarul pen-
tru 97,5% din populatie [18].

Semnele unei carente de vitamina D sunt variate si
multe dintre ele ar putea fi provocate de alte deficien-
te, astfel incat nu trebuie s punem un diagnostic fara
o consultatie medicala. Testul de sange care determi-
nd cantitatea de vitamina D din organism se numeste
25-OH-vitamina D. Dacd in urma acestui test de san-
ge se constantd valori ale vitaminei D cuprinse intre
20 nanograme/ml si 50 ng/ml, pacientul nu sufera de
o carentd. In schimb, un nivel mai mic de 20 ng/ml in-
dicd un deficit de vitamina D. Diagnosticarea defici-
tului de vitamina D se face prin mésurarea nivelurilor
serice de 25(OH)D. Totusi, pentru ca rinichiul reglea-
za bine nivelurile serice ale 1,25(OH)2D, acestea pot

Regarding the effect of diode laser wave on root sur-
faces as support tissue repair, no clear positive effects
have yet been demonstrated [14,15].

Vitamin D is classically known as a ,,bone hor-
mone.“ Recently, however, it has been found that
vitamin D plays a role in connection with certain
systemic diseases, such as cardiovascular disease,
cancer and periodontal disease. It has been reported
that approximately 1 billion people worldwide suf-
fer from vitamin D deficiency or deficiency. Vitamin
D is the collective name for cholecalciferol (vitamin
D3) and ergocalciferol (vitamin D2). Colecalciferol
is formed in the skin by ultraviolet radiation that
induces a photochemical reaction. Ergocalciferol is
derived from plants. To be activated, both substances
are subjected to hydroxylation in the liver at position
25 by the cytochrome P450 enzymes, and then hy-
droxylated in the kidneys at position 1la, generating
active metabolites: 1.25 (OH) 2D3 and 1.25 (OH )
2D2 [16,17].

The serum concentration of 25 (OH) D is the best
indicator of the status of vitamin D. It reflects the
reserve of vitamin D which includes both that pro-
duced by the skin and that obtained from food and
supplements and has a plasma half-life of about 15
days. 25 (OH) Serum D functions as a marker of vita-
min D reserve and, to a significant extent, also serves
as a biomarker of the effect (ie in terms of health or
results). Serum levels 25 (OH) D do not indicate the
amount of vitamin D stored in body tissues. [28,29].

A report presented by the Institute of Medicine
(IOM) in November 2010 revised the general dead-
line for a set of reference values used to plan and
assess the nutrient intake of healthy people, dietary
reference intakes (DRI). The estimated average re-
quirement (EAR) reflects the estimated average
need. The recommended dietary allowance (RDA)
is derived from the EAR and meets or exceeds the
requirement for 97.5% of the population [18].

The signs of a vitamin D deficiency are varied and
many of them could be caused by other deficiencies,
so we should not make a diagnosis without a medi-
cal consultation. The blood test that determines the
amount of vitamin D in the body is called 25-OH-
vitamin D. If this blood test shows values of vitamin
D between 20 nanograms / ml and 50 ng / ml, the
patient does not suffer from a deficiency. In contrast,
a level lower than 20 ng / ml indicates a vitamin D
deficiency. The diagnosis of vitamin D deficiency is
made by measuring serum levels of 25 (OH) D. How-
ever, because the kidney regulates serum levels of
1.25 (OH) 2D well, they may be normal even when
25 (OH) D levels are low. Therefore, even with a high
level of active hormone, the patient may have vitamin
D deficiency. The serum value of 1.25 (OH) 2D is a
determination of endocrine function and does not
indicate the body’s vitamin D deposits or autocrine
functions. Vitamin D. Colecalciferol is available in
the US without a prescription and on the Internet
in capsules of 400, 1,000, 2,000, 5,000, 10,000, and
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fi normale chiar si atunci cand nivelurile de 25(OH)
D sunt reduse. Prin urmare, chiar si cu un nivel ridi-
cat de hormon activ, pacientul poate avea deficit de
vitamina D. Valoarea sericd a 1,25(OH)2D este o de-
terminare a functiei endocrine si nu indica depozitele
de vitamina D ale organismului sau functiile autocri-
ne ale vitaminei D. Colecalciferolul este disponibil in
SUA fara retetd si pe internet sub forma de capsule de
400, 1.000, 2.000, 5.000, 10.000 si 50.000 unitdti inter-
nationale (UI). Colecalciferol 1.000 1U/zi va duce la o
crestere serica a 25(OH)D de 10 ng/ml pe o perioadd
de 3-4 luni de zile. Ergocalciferol cu prescriptie este
disponibil sub forma de capsule de 50.000 UL Medicii
pot prescrie 12 doze de 50.000 UI saptaménal timp de
8 pand la 16 saptamani si apoi sa mentind nivelurile
de > 40 ng/ml de 25(OH)D cu doze de 50.000 IU la
intervale de céte 1, 2 sau 4 saptdmani [21,22].

Boala parodontala este o afectiune inflamatorie
cronicd ce afecteaza aproximativ 35% din adultii din
SUA cu vérsta peste 30 ani. Pierderea osului alveolar
este o caracteristicd-cheie a parodontitei si cerceta-
rile sugereaza cd osteopenia poate fi un factor pre-
dispozant pentru boala parodontald prin cresterea
susceptibilitatii la efectele pierderii osoase mediate
de inflamatie. Polimorfismul genetic al genei VDR se
asociaza cu homeostaza si bolile osoase in care pier-
derea de os se manifesta [19,20].

Variantele genetice multiple asociate cu paro-
dontita contribuie in mod sinergic la procesul pato-
logic global. Pot exista gene candidate care joacd rol
in dezvoltarea parodontitei cronice si agresive deo-
potrivd. Multe dintre aceste polimorfisme genetice
au rol in imunoreglare sau in metabolism [23].

Pe baza analizei datelor privind necesarul de vi-
tamina D, un comitet al Institutului de Medicind a
concluzionat cd persoanele prezintd risc de deficit de
vitamina D la concentratii serice de 25 (OH) D <30
nmol / L (<12 ng / ml). Unele sunt potential expuse
riscului de inadecvare la niveluri cuprinse intre 30-50
nmol / L (12-20 ng / ml). Practic, tofi oamenii sunt
suficienti la niveluri 50 nmol / L (220 ng / ml); co-
misia a declarat ca 50 nmol / L este nivelul serului 25
(OH) D care acoperd necesititile a 97,5% din popula-
tie. Concentratiile plasmatice> 125 nmol / L (> 50 ng /
ml) sunt asociate cu efecte adverse potentiale [30,31].

Concentratia serica de 25 (OH) D — forma prin-
cipald mésurabild a metabolitului vitaminei D — in-
dica statusul vitaminei D. Concentratia totald de 25
OH vitamina D reflectd provenienta vitaminei D din
ambele surse: cutanate si orale. Concentratia serica
a 25 (OH) D este exprimatd in nanograme pe mili-
litru sau nanomoli per litru (1 ng / ml = 2,5 nmol /
1). Metode analitice recente sunt, in general, aplicate
de platforme complet automatizate utilizate in labo-
ratoarele clinice de rutina. Pentru testarea de rutina /
clinica a 25 (OH) D, se recomandd metode care ma-
surd atat 25 (OH) D2 si 25 (OH) D3, dand o concen-
tratie totala serica a 25 (OH) D cu un coeficient de
variatie intra -assey mai mic de 5% si un coeficient
de variatie inter-assay mai mic de 10%.

50,000 international units (IU). Colecalciferol 1,000
IU / day will lead to a serum 25 (OH) D increase of
10 ng / ml over a period of 3-4 months. Prescription
ergocalciferol is available as 50,000 IU capsules. Phy-
sicians may prescribe 12 doses of 50,000 IU weekly
for 8 to 16 weeks and then maintain levels of> 40 ng
/ ml of 25 (OH) D at doses of 50,000 IU at 1, 2, or 4
week intervals [21 22].

Periodontal disease is a chronic inflammatory
condition that affects approximately 35% of US
adults over the age of 30. Alveolar bone loss is a key
feature of periodontitis, and research suggests that
osteopenia may be a predisposing factor for peri-
odontal disease by increasing susceptibility to the
effects of inflammation-mediated bone loss. Genetic
polymorphism of the VDR gene is associated with
homeostasis and bone disease in which bone loss oc-
curs [19,20].

Multiple genetic variants associated with peri-
odontitis contribute synergistically to the global
pathological process. There may be candidate genes
that play a role in the development of both chronic
and aggressive periodontitis. Many of these genetic
polymorphisms play a role in immunoregulation or
metabolism [23].

Based on the analysis of vitamin D requirement
data, a committee of the Institute of Medicine con-
cluded that individuals are at risk of vitamin D de-
ficiency at serum concentrations of 25 (OH) D <30
nmol / L (<12 ng/ ml). Some are potentially at risk of
inadequacy at levels between 30-50 nmol / L (12-20
ng / ml). Virtually all people are sufficient at levels
=50 nmol / L (220 ng / ml); the commission stated
that 50 nmol / L is the level of serum 25 (OH) D that
covers the needs of 97.5% of the population. Plasma
concentrations> 125 nmol / L (> 50 ng / ml) are as-
sociated with potential adverse effects [30,31].

The serum concentration of 25 (OH) D — the
main measurable form of the vitamin D metabolite
— indicates the status of vitamin D. The total con-
centration of 25 OH vitamin D reflects the origin
of vitamin D from both skin and oral sources. The
serum concentration of 25 (OH) D is expressed in
nanograms per milliliter or nanomoles per liter (1
ng/ml=2.5nmol/I). Recent analytical methods are
generally applied by fully automated platforms used
in routine clinical laboratories. For routine / clinical
testing of 25 (OH) D, methods measuring both 25
(OH) D2 and 25 (OH) D3 are recommended, giving
a total serum concentration of 25 (OH) D with an
intra-axis coefficient of variation. less than 5% and
an inter-assay coefficient of variation of less than
10%.

Vitamin D status is expressed in terms of serum
levels of 25 (OH) vitamin D (1) (conversion factor is
1 ng/ml=2.5nmol/I):

— deficiency = 25-50 nmol /1 = 10-20 ng / ml

— severe deficiency <25 nmol /1 =10 ng / ml

— toxic — serum levels of 25 OH vitamin D>

250 nmol / 1 = 100 ng / ml, with hypercalce-

Statusul vitaminei D este exprimat in functie de
nivelele serice ale 25(OH) vitaminei D (1) (factorul
de conversie este 1 ng/ml = 2,5 nmol/l):

— deficienta = 25-50 nmol/l = 10-20 ng/ml

— deficienta severa < 25 nmol/l = 10 ng/ml

— toxic — nivele serice de 25 OH vitamind D>
250 nmol/l = 100 ng/ml, cu hipercalcemie, hi-
percalciurie, valori supresate ale parathormo-
nului [32].

In acord cu unul din studiile intreprinse de Krall
si Miley au dovedit o tendintd de igiend orala mai
bund la pacientii care beneficiazd de tratament pa-
rodontal de intrefinere si suplimentare cu vitamina
D si calciu. Un recent studiu a descoperit cd boala
parodontala este mai frecventa la femeile cu osteopo-
rozd si se asociazd cu niveluri reduse de vitamina D,
mai crescute de RANKL si osteoprotogerina [24,26].

Studiile au ardtat cd valorile optime ale 250HD
serice se obtin mai repede in cazul administrarii orale
comparativ cu cea i.m ; dozele stoss (depozit) sunt mai
frecvent asociate cu risc de hipercalcemie (1); dozele in-
tramusculare se prefera in sindroamele de malabsorbtie.

Exemplificare practica a suplimentarii unui defi-
cit sever de vitamina D pand la atingerea concentra-
tiei prag de 20 ng/ml: vitamina D 2000-10000 Ul/zi
4-6 saptamani sau 50000 UI/saptamand, 8 siptdmani
sau o singurd administrare orald/im de minimum
150000 UI cu asociere de calciu elementar in doze
varijabile in caz de hipocalcemie. [28].

Boala parodontala este o afectiune multifacto-
riald initiata de o infectie bacteriand care duce la o
reactie din partea organismului. Trdsaturile acestei
boli sunt pierderea osoasd, o reactie inflamatorie,
imuna. Vitamina D are rol atit in homeostazia cal-
ciului si a osului, cét si in functia imunitara. Defici-
tul de vitamina D si calciu duce la pierdere osoasa si
inflamatie accentuata, ambele fiind simptome bine-
cunoscute ale bolii parodontale. Susceptibilitatea la
boala parodontala variaza in randul pacientilor dupa
cum se mentiona, in functie de instalare, extindere
si severitatea bolii. Sunt necesare studii suplimentare
pe grupuri specifice de sex, varsta si etnie pentru ca
studiile anterioare au utilizat grupuri de indivizi tes-
tati cu caracteristici limitate sau ingustate [24,25,27].

Citiva cercetétori preocupati de aceasta problema
au incercat sa stabileascd o corelatie intre concentra-
tiile serice de 25-OH vitamina D si cele ale altor mar-
keri biologici, cum ar fi calciul si parathormonul [35].

Tratamentul deficitului de vitamina D consta in
administrarea urmatoarelor preparate:

— colecalciferol (vitamina D3); administrarea
zilnica timp de 3 luni a 1000 UI determina o
crestere cu 10 ng/mL a nivelului seric de 25-
OH vitamina D;

— ergocalciferol (vitamina D2); administrat sub
forma unor capsule de 50 000 UI5 [32].

Determinarea 25-0H vitaminei D:

— diagnosticul deficitului de vitamina D;

— diagnosticul diferential al cauzelor de rahi-
tism si osteomalacie;

mia, hypercalciuria, suppressed values of pa-
rathyroid hormone [32].
According to one of the studies undertaken by
Krall and Miley, they showed a tendency towards
better oral hygiene in patients receiving mainte-
nance and additional periodontal treatment with
vitamin D and calcium. A recent study found that
periodontal disease is more common in women with
osteoporosis and is associated with lower levels of
vitamin D, higher levels of RANKL and osteoproto-
gerin [24,26].
Studies have shown that the optimal values of
serum 250HD are obtained faster in the case of
oral administration compared to i.m. stoss doses
are more commonly associated with a risk of hy-
percalcemia (1); intramuscular doses are preferred
in malabsorption syndromes. Practical example of
supplementing a severe vitamin D deficiency until
the threshold concentration of 20 ng / ml is reached:
vitamin D 2000-10000 IU / day 4-6 weeks or 50,000
IU / week, 8 weeks or a single oral administration
/ im of minimum 150,000 IU with combination of
elemental calcium in variable doses in case of hypo-
calcemia. [28].
Periodontal disease is a multifactorial condition
initiated by a bacterial infection that leads to a re-
action from the body. The features of this disease
are bone loss, an inflammatory, immune reaction.
Vitamin D has a role in both homeostasis of cal-
cium and bone, and in immune function. Vitamin
D and calcium deficiency lead to bone loss and se-
vere inflammation, both of which are well-known
symptoms of periodontal disease. Susceptibility to
periodontal disease varies among patients as men-
tioned, depending on the onset, extent, and severity
of the disease. Additional studies on specific gender,
age, and ethnicity groups are needed because previ-
ous studies have used groups of individuals tested
with limited or narrowed characteristics [24, 25,
27].
Several researchers concerned about this prob-
lem have tried to establish a correlation between se-
rum concentrations of 25-OH vitamin D and those
of other biological markers, such as calcium and
parathyroid hormone [35].
The treatment of vitamin D deficiency consists in
the administration of the following preparations:
— colecalciferol (vitamin D3); daily administra-
tion for 3 months of 1000 IU causes a 10 ng /
mL increase in the serum level of 25-OH vita-
min D;

— ergocalciferol (vitamin D2); administered in
the form of 50,000 IU5 capsules [32].

Determination of vitamin D 25-0H:

— diagnosis of vitamin D deficiency;

— differential diagnosis of the causes of rickets

and osteomalacia;

— monitoring of vitamin D replacement thera-

pys

— diagnosis of hypervitaminosis D.
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— monitorizarea terapiei de substitufie cu vita-

mina D

— diagnosticul hipervitaminozei D.
Specimen recoltat - sange venos.
Recipient de recoltare - vacutainer fard anticoa-

gulant, cu/fara gel separator.

Prelucrare necesara dupa recoltare - se separd se-

rul prin centrifugare.

Volum probé - minim 1 mL ser.

Cauze de respingere a probei:
o specimen hemolizat
o specimen icteric, lipemic

« specimen contaminat bacterian.
Stabilitate proba - serul separat este stabil, 7
zile la 2-8°C si timp indelungat la -20°C.

Nu decongelati/recongelati.
Metode:

a) cromatografie de lichide sub inaltd presiune

(HPLC)

b) imunochimica cu detectie prin chemilumi-

niscentd (CLIA).
Valori de referinta:
a) <50 ani: 20-70 ng/mL;
>50 ani: 25-70 ng/mL

b) Carenta: <10 ng/mL
Insuficienta: ~ 10-30 ng/mL
Suficienta: 30-100 ng/mL
Toxicitate: >100 ng/mL.

Factor de conversie: 1 ng/mL = 2..496 nmo/L.
Limita de detectte - 4 ng/mL. [33,34].

Concluzii

Actualmente se pare cd vitamina D are un rol
important in sdndtatea orald. Efectele vitaminei D
si rolul ei in tratamentul bolii parodontale trebuie
explorate si elucidate in continuare, ceea ce poate
ajuta in tratarea diferitelor afectiuni cronice, inclusiv
parodontita marginala cronica. Trebuie sa existe un
studiu control randomizat care sd evalueze suplimen-
tarea vitaminei D cu masurarea bolii parodontale ca
si rezultat primar pentru a determina in continuare
o posibild relatie cauza-efect. Pana atunci, legatura
dintre vitamina D si parodontitd rimane necunoscu-
td.Terapia parodontald laser, reprezintd un excelent

Specimen collected — venous blood.

Harvesting container — vacutainer without anti-
coagulant, with / without gel separator.
Processing required after harvest — separate the

serum by centrifugation.

Sample volume — minimum 1 mL serum.

Causes of rejection of the evidence:

« hemolyzed specimen

« jaundice, lipemic specimen

o bacterially contaminated specimen.

Sample stability — the separated serum is stable,
7 days at 2-8°C and long time at -20°C.

Do not defrost / refreeze.

Ways:

a) high pressure liquid chromatography (HPLC).
b) immunochemistry with chemiluminescence
detection (CLIA).

Reference values:

a) <50 years: 20-70 ng / mL;

> 50 years: 25-70 ng / mL

b) Deficiency: <10 ng / mL
Insufficiency: 10-30 ng / mL

Sufficiency:

Toxicity:

30-100 ng / mL
>100 ng / mL.

Conversion factor: 1 ng / mL = 2..496 nmo / L.
Detection limit — 4 ng / mL. [33,34].

Conclusions
Vitamin D currently appears to play an impor-
tant role in oral health. The effects of vitamin D

and its role in the treatment of periodontal disease
should be further explored and elucidated, which

progres in tratamentul bolii parodontale. Laserotera-
pia parodontala nu exclude celelalte mijloace terape-
utice, dar le completeaza.
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STATUTUL ACTUAL AL MATERIALELOR
PENTRU COAFAJUL PULPAR AL
DINTILOR PERMANENTI

Diana Trifan, asist. univ.
Diana Uncuta, dr. hab. st. med., conf. univ.

Catedra de Propedeuticd Stomatologicad ,,Pavel
Godoroja“; USMF ,,Nicolae Testemitanu

Rezumat

Caria dentara este o maladie multifactori-
ald cu o prevalenta crescutd la nivel mondial.
Ea induce demineralizarea straturilor dure
ale dintelui; netratata, caria devine profunda
si poate conduce la inflamatia pulpei denta-
re. Metodele clasice de tratament prevad in-
departarea completd a dentinei ramolite din
cavitatea carioasa, iar in caz de expunere a
pulpei-pulpectomia.

In prezent, strategiile de tratament a cari-
ei profunde si a pulpei expuse in urma pro-
cesului carios, devin tot mai conservatoare si
tind sa evite pulpectomia. Aceste modificari
provin dintr-o intelegere mai bund a rdspun-
sului defensiv si reparator a complexului pul-
po-dentinar, ca urmare a iritarii mecanice sau
carioase.

Astfel se da preferintd metodelor biologi-
ce (conservatoare) de tratament, cu péstrarea
vitalitatii, integritatii si functionalitatii pulpei
dentare, mai ales dupa aparitia materialelor
noi, cu rezultate promitatoare.

In acest articol se vor descrie atit materia-
lele traditionale pentru coafajul pulpar (hidro-
xidul de calciu) cit si cele moderne (pe bazé de
mineral-trioxid-agregat si derivatele lui)

Cuvinte cheie: caria profundi, coafaj pul-
par, hidroxid de calciu, MTA, Biodentine.

Introducere

Caria dentara ramine a fi cea mai raspinditd afec-
tiune a cavitdtii bucale, conform OMS [20]. Din ca-
uza adresdrii tardive, deseori caria se depisteazd in
stadiu avansat, cind deja este profundd. Dacé nu este
tratatd, ea avanseaza prin dentind provocind infla-
matia si chiar necroza pulpei; cu toate acestea, daca
caria este gestionatd in mod conservator, recuperarea
pulpari are loc chiar si in leziunile carioase profunde.

Traditional, tratamentul cariilor profunde se
efectueazd prin indepirtarea neselectivd (comple-
td) a dentinei carioase. Actualmente, se promoveaza
strategiile de tratament biologic mini-invazive, cu
indepdartarea selectivd, doar a dentinei infectate, si
in consecin{d — un risc redus de expunere a pulpei
dentare.

CURRENT STATUS OF MATERIALS
FORPULP CAPPING OF PERMANENT
TEETH

Diana Trifan, Univ. Asist.,
Diana Uncuta, DDS, PhD, MSc, Assoc. Prof.,

Department of Dental Propedeutics “Pavel
Godoroja” SUMPH “Nicolae Testemitanu”

Summary

Dental caries is a multifactorial disease
with a high prevalence worldwide. It induces
the demineralization of the hard layers of the
tooth; untreated, caries becomes deep and can
lead to inflammation of the dental pulp. Clas-
sical treatment methods require the complete
removal of softened dentin from the carious
cavity, and in case of exposure of the pulp-
pulpectomy.

Currently, treatment strategies for deep
caries and carious exposure of the pulp are
becoming more conservative and tend to
avoid pulpectomy. These changes come from
a better understanding of the defensive and
repair response of the pulpo-dentinal com-
plex, as a result of mechanical or carious ir-
ritation.

Thus, preference is given to biological
(conservative) methods of treatment, preser-
ving the vitality, integrity and functionality of
the dental pulp, especially after the appearan-
ce of new materials, with promising results.

This article will describe both traditional
materials for pulp capping (calcium hydroxi-
de) and modern ones (based on mineral-trio-
xide-aggregate and its derivatives).

Key words: deep caries, pulp-capping,
calcium hydroxide, MTA, Biodentine.

Introduction

Dental caries remains the most common disease
of the oral cavity, according to the WHO [20]. Due
to late addressing, caries is often detected in the late
stage, when it is already deep. If left untreated, it
advances through the dentin causing inflammation
and even necrosis of the pulp; however, if the caries is
managed conservatively, pulpal recovery occurs even
in deep carious lesions.

Traditionally, the treatment of deep caries is
performed by non-selective (complete) removal of
carious dentin. Currently, mini-invasive biological
treatment strategies are being promoted, with the se-
lective removal, only of the infected dentin, and con-
sequently - a reduced risk of exposure of the dental

pulp.

Utilizarea pe scard tot mai larga a metodelor biolo-
gice de tratament a cariei profunde se datoreaza apari-
tiei pe piata stomatologicd a noi materiale de acoperire
a pulpei, cum ar fi cele bazate pe mineral trioxid agre-
gat, care, desi nu este un material ideal, permite efectu-
area unor tratamente mai previzibile, atat din punct de
vedere histologic, cit si din perspectiva clinica.

Metodele biologice care permit péstrarea vitalita-
tii si integritatii pulpei sunt coafajul direct si indirect
al pulpei. Coafajul pulpar este o metodd terapeutica
conservativd complexd, adresata cavitatilor profun-
de preparate in timpul tratamentului cariei dentare,
expunerii mecanice sau accidentale ale pulpei, avind
rolul de a proteja pulpa dentara si de a preveni pulpi-
ta sau alte afectiuni ale acesteia.

Prin coafajul pulpar se mai doreste si asigurarea
conditiilor de vindecare pulpara, blocarea activitatii
bacteriilor deja existente si reducerea permeabilita-
tii plagii prin blocarea canaliculelor dentinare. In asa
mod se asigura protectia pulpei fata de agentii ex-
terni fizici si chimici.

Coafajul pulpar poate fi efectuat la dintii ce intru-
nesc urmatoarele conditii:

e dinte cu pulpa normala sau pulpitd reversibi-

1a;

e percutia, palparea si sondarea parodontald a
dintelui in cauza trebuie si fie in limite nor-
male;

e radiografia trebuie sa prezinte tesut apical fara
modificéri patologice;

e expunerea pulpara trebuie sa aiba un diame-
tru mai mic de 1 mmy;

¢ inainte de plasarea directa a materialului de aco-
perire a pulpei, hemoragia trebuie sa fie oprita.

Dacé aceste cerinte nu pot fi indeplinite, proce-
dura nu este recomandata.

Scop

Acest studiu are ca scop revizuirea literaturii dis-
ponibile referitor la coafajul pulpar si a materialelor
existente pe piata stomatologica pentru efectuarea
metodelor biologice de tratament a afectiunilor pul-
pei dentare.

Materiale si metode

Pentru realizarea acestui studiu, in baza de date
electronica MEDLINE au fost cautate cuvintele cheie:
deep caries, pulp-capping, calcium hydroxide, MTA,
Biodentine. Cdutarea a fost orientatd spre manualele
si revistele de specialitate in endodontie si cariolo-
gie, articole relevante disponibile in acces deschis din
bazele de date electronice (Cochrane, EMBASE, Pu-
bMed, Wiley Online Library and Web of Science ).

Scurt istoric al materialelor pentru coafaj pulpar
Primul tratament documentat de coafaj al pulpei
a fost condus in 1756 de Pfaff, folosind folie de aur
[39]. In 1930, Hermann [14] a descoperit ci hidro-
xidul de calciu este eficient in repararea dentinei in
caz de expunere. De atunci, hidroxidul de calciu sub

The increasing use of biological methods for the
treatment of deep caries is due to the appearance on
the dental market of new pulp capping materials,
such as those based on mineral trioxide aggregate,
which, although not an ideal material, allows more
predictable treatments, both histological and from a
clinical perspective.

The biological methods that allow the preserva-
tion of the vitality and integrity of the pulp are the
direct and indirect capping of the pulp. Pulp capping
is a complex conservative therapeutic method,
addressed to deep cavities prepared during the treat-
ment of dental caries, mechanical or accidental ex-
posure of the pulp, having the role of protecting the
dental pulp and preventing pulpitis or other disea-
ses.

Pulp capping also aims to ensure pulpal healing
conditions, blocking the activity of existing bacteria
and reducing wound permeability by blocking the
dentinal canals. In this way the protection of the pulp
against external physical and chemical agents is en-
sured.

Pulp capping can be performed on teeth that
meet the following conditions:

o tooth with normal pulp or reversible pulpitis;

o the percussion, palpation and periodontal

probing of the tooth in question must be wi-
thin normal limits;

o theradiograph must show apical tissue witho-

ut pathological changes;

o the pulpal exposure must have a diameter of

less than 1 mm;
o Before direct placement of the pulp cover ma-
terial, bleeding should be stopped.
If these requirements cannot be met, the proce-
dure is not recommended.

Aim

This study aims to review the available literature
on pulp capping and existing materials on the dental
market to perform biological methods of treatment
of the dental pulp diseases.

Materials and methods

For this study, in the MEDLINE electronic data-
base, the key words were searched: deep caries, pulp-
capping, calcium hydroxide, MTA, Biodentine. The
search focused on textbooks and journals speciali-
zing in endodontics and cariology, relevant articles
available in open access from electronic databases
(Cochrane, EMBASE, PubMed, Wiley Online Li-
brary and Web of Science).

Brief history of pulp capping materials

The first documented treatment of pulp capping
was conducted in 1756 by Pfaff, using gold foil [39].
In 1930, Hermann [14] discovered that calcium hy-
droxide is effective in repairing dentin after expo-
sure. Since then, calcium hydroxide in the form of
powder, paste or cement has been used successfully
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formd de pulbere, pastd sau cement au fost utilizate
cu succes pentru facilitarea formarii dentinei repara-
toare cu mentinerea pulpei vitale, inducerea minera-
lizarii si inhibarea cresterii bacteriene.

Cimentul pe bazd de hidroxid de calciu a fost
brevetat in 1962 [10] si primul studiu clinic al Dycal
(Dentsply Caulk, Milford, DE, SUA) a fost raportat
in 1963, cu o ratd de succes de 85% comparativ cu
cea de 80% a hidroxidului de calciu amestecat cu ser
tiziologic.

Glass si colegii sai, [39] au introdus oxidul de
zinc-eugenol pentru acoperirea directa a pulpei. Cu
toate acestea, au fost observate inflamatii cronice si
lipsa vindecarii pulpei, fard formarea puntii denti-
nare. Ulterior, s-a constatat ca eugenolul este foarte
toxic.

In anii 1970, glucocorticoizii combinati cu anti-
bioticele au fost utilizate frecvent pentru a controla
durerea pulpard si a suprima inflamatia [34]. Rege-
nerarea slaba a pldgii dentinare si chiar necroza pul-
para au fost raportate, deaceea steroizii nu mai sunt
folositi pentru coafaj direct.

In anii 1990, Torabinejad si White [37] au intro-
dus, mineral trioxid agregatul (MTA), care este prac-
tic un ciment Portland hidraulic sau silicat de calciu
si elibereazd incet hidroxid de calciu in timpul prizei.
MTA a fost utilizat clinic cu rate de succes similare cu
cele realizate cu hidroxid de calciu.

In 2006 si ulterior, au fost lansate materiale ase-
mandtoare MTA, compuse din silicati de calciu sinte-
tici in loc de ciment Portland.

Materiale actuale pentru coafajul pulpar

Materiale pe bazd de hidroxid de calciu
Hidroxidul de calciu a fost etalonul de aur pen-

tru coafajul pulpar. Efectul initial al hidroxidului de
calciu aplicat pe pulpa expusd este dezvoltarea unei
necroze superficiale. Ea provoaca o usoara iritatie
si stimuleaza pulpa pentru a se apara si repara. Prin
diferentiere celulard, secretia matricei extracelulare
si mineralizarea ei ulterioara, se formeazd o punte
dentinara reparatoare. In timp ce s-a crezut cd forma-
rea unei punti dentinare este cheia succesului clinic
al coafajului direct al pulpei, s-a demostrat ca 89%
dintre puntile dentinare formate in urma aplicarii ci-
mentului de hidroxid de calciu (la maimute) contin
defecte de tunel [6].

Aceste defecte de tunel care se formeazi in pun-
tea heterogend de dentinad nu numai ca nu asigura o
bariera permanentd, dar, de asemenea, nu asigurd pe
termen lung un sigiliu biologic impotriva infectiei
bacteriene. Un alt dezavantaj al hidroxidului de cal-
ciu este dizolvarea(resorbtia) sa in timp [7]. Acest
lucru poate duce la formarea unui spatiu mort [35]
si microleakage.

Din cauza dezavantajelor hidroxidului de calciul
apos (calcificarea pulpei, resorbtia treptata a materi-
alului, manipulare dificila) a fost creat un tip de ci-
ment pe bazd de hidroxid calciu cu caracteristici im-

to facilitate the formation of repairing dentin while
maintaining the vitality of the pulp, inducing mine-
ralization and inhibiting bacterial growth.

Calcium hydroxide cement was patented in 1962
[10] and the first clinical study of Dycal (Dentsply
Caulk, Milford, DE, USA) was reported in 1963, with
a success rate of 85% compared to 80 % of calcium
hydroxide mixed with saline.

Glass and colleagues, [39] introduced zinc-eu-
genol oxide for direct coverage of the pulp. Howe-
ver, chronic inflammation and lack of pulp healing
were observed without the formation of the dentinal
bridge. Subsequently, eugenol was found to be highly
toxic.

In the 1970s, glucocorticoids combined with an-
tibiotics were frequently used to control pulpal pain
and suppress inflammation [34]. Poor regeneration
of the dental wound and even pulpal necrosis have
been reported, so steroids are no longer used for pulp
capping.

In the 1990s, Torabinejad and White [37] intro-
duced the mineral trioxide aggregate (MTA), which
is basically a Portland hydraulic cement or calcium
silicate and slowly releases calcium hydroxide during
setting. MTA has been used clinically with success
rates similar to those achieved with calcium hydro-
xide.

In 2006 and further, MTA-like materials were
released, composed of synthetic calcium silicates in-
stead of Portland cement.

Current materials for pulp capping

Calcium hydroxide based materials
Calcium hydroxide was the gold standard for

pulp capping. The initial effect of calcium hydroxide
applied to the exposed pulp is the development of su-
perficial necrosis. It causes a slight irritation and sti-
mulates the pulp to defend and repair itself. Through
cell differentiation, the secretion of the extracellular
matrix and its subsequent mineralization, a repairing
dentinal bridge is formed. While the formation of
a dentinal bridge was thought to be the key to the
clinical success of direct pulp capping, it has been
shown that 89% of dentinal bridges formed following
the application of calcium hydroxide cement (in
monkeys) contain tunnel defects [6].

These tunnel defects that form in the heteroge-
neous dentin bridge not only do not provide a per-
manent barrier, but also do not provide a long-term
biological seal against bacterial infection. Another
disadvantage of calcium hydroxide is its dissolution
(resorption) over time [7]. This can lead to the for-
mation of a dead space [35] and microleakage.

Due to the disadvantages of aqueous calcium
hydroxide (pulp calcification, gradual resorption of
the material, difficult handling), a type of calcium
hydroxide-based cement with improved characteris-
tics was created that has been widely used in clinical
practice since the 1960s.

bundtatite care a fost utilizat pe scara largd in practica
clinica incd din anii 1960.

Cel mai popular ciment este Dycal (Dentsply),
care constd din catalizator si bazd amestecate la un
raport 1: 1. Catalizatorul contine hidroxid de calciu,
N-etil-o / p-toluen sulfonamidd, oxid de zinc, dioxid
de titan si stearat de zinc, iar baza contine 1,3-butilen
glicol disalicilat, oxid de zinc, fosfat de calciu si calciu
tungstat [16].

Un alt produs este Life (Kerr, Orange, CA,SUA),
al cdrui mecanism de priza al esterul acidului salici-
lic si oxidul de zinc sunt similare cu cele ale Dycal,
dar ale cérui ingrediente sunt diferite. Baza contine
hidroxid de calciu, oxid de zinc si butil benzen sul-
fonamida si catalizatorul: sulfat de bariu, dioxid de
titan si salicilat de metil [18].

Exista doua studii clinice care au aplicat ciment pe
baza de calciu hidroxid pentru coafajul direct al pul-
pei. Al-Hiyasat si colab. [2], utilizdnd doar radiografia,
a evaluat rezultatul tratamentului dupa 3 ani de la coa-
fajul pulpar, atat dupd expunerea mecanica, cat si dupa
expunerea carioasd a pulpei dentare. Rata de succes
pentru expunerea mecanica a fost de 92% comparativ
cu 33% pentru cazurile de expunere carioasa.

Intr-un alt studiu, Barthel si colab. [3], folosind atét
radiografia, ct si testarea vitalitétii pulpei, a examinat
rezultatul tratamentului dupd 5 si 10 ani la dintii care
au fost tratati prin metoda cofajului direct, in urma ex-
punerii carioase a pulpei. In acest caz, ratele de succes
pentru 5 si 10 ani au fost de 37%, respectiv 13%.

Majoritatea esecurilor au fost asimptomatice; pul-
pa devenea necrotica sau se calcifica incet. Prin urma-
re, coafajul direct al pulpei este considerat o metoda
controversata de multi clinicieni, iar pulpectomia este
in continuare procedura standard pentru tratarea pul-
pei vitale inflamate la dintii cu apexul inchis.

Materiale pe bazd de silicat de calciu
Mineral trioxid agregatul (MTA) original, sub

denumirea comerciald ProRoot MTA Grey (Dents-
ply SUA), a fost comercializat in 1998 si era compus
din 75% ciment Portland tip I, 20% oxid de bismut si
5% sulfat de calciu dihidrat. Cimentul Portland este
compus din aproximativ 55% silicat tricalcic (3CaO
« Si02), 19% silicat dicalcic (2CaO « SiO2), 10% alu-
minat tricalcic (3CaO « Al203), 7% aluminoferrita
tetracalcica (4CaO o AI203 « Fe203), 2.8 % oxid de
magneziu, 2,9% sulfat si 1,0% oxid de calciu [17].
ProRoot MTA White a fost introdus in 2002 si di-
fera de predecesorul sdu prin compozitie, adica prin
eliminarea aluminoferritei tetracalcica si o crestere
a cantitatii de silicati ai calciului [15]. Tipul gri de
MTA, care contine tetracalciu aluminoferrita si cu
o compozitie similard cu cea a produsului original,
este mai putin popular din motive estetice, dar sunt
disponibile mai multe produse, inclusiv: ProRoot
MTA Grey, MTA Angelus (Angelus, Londrina, Bra-
zilia), Grey MTA Plus (Avalon Biomed, Bradenton,
FL, SUA), EndoCem MTA (Maruchi, Gangwon-do,
Coreea) si Ortho MTA (BioMTA, Daejeon, Coreea).

The most popular cement is Dycal (Dentsply),
which consists of catalyst and base mixed in a 1: 1
ratio. The catalyst contains calcium hydroxide, N-
ethyl-o / p-toluene sulfonamide, zinc oxide, titanium
dioxide and stearate. zinc, and the base contains di-
salicylated 1,3-butylene glycol, zinc oxide, calcium
phosphate and calcium tungstate [16].

Another product is Life (Kerr, Orange, CA, USA),
whose mechanism of intake of salicylic acid ester and
zinc oxide are similar to those of Dycal, but whose
ingredients are different. The base contains calcium
hydroxide, zinc oxide and butyl benzene sulfonami-
de and the catalyst: barium sulphate, titanium dioxi-
de and methyl salicylate [18].

There are two clinical trials that have applied cal-
cium hydroxide cement to the direct capping of the
pulp. Al-Hiyasat et al. [2], using only radiography,
evaluated the treatment result after 3 years of pulp
capping, both after mechanical exposure and after
carious exposure of the dental pulp. The success rate
for mechanical exposure was 92% compared to 33%
for cases of carious exposure.

In another study, Barthel et al. [3], using both
radiography and testing the vitality of the pulp, exa-
mined the result of treatment after 5 and 10 years in
teeth that were treated by the direct capping method,
following carious exposure of the pulp. In this case,
the success rates for 5 and 10 years were 37% and
13%, respectively.

Most failures were asymptomatic; the pulp be-
came necrotic or calcified slowly. Therefore, direct
pulp capping is considered a controversial method by
many clinicians, and pulpectomy is still the standard
procedure for treating vital inflamed pulp in teeth
with closed apex.

Calcium silicate materials

The original aggregate trioxide mineral (MTA),
under the trade name ProRoot MTA Gray (Dents-
ply USA), was marketed in 1998 and was composed
of 75% Portland type I cement, 20% bismuth oxide
and 5% calcium sulfate dihydrate. Portland cement
is composed of approximately 55% tricalcium silicate
(3Ca0 « Si02), 19% dicalcium silicate (2CaO « SiO2),
10% tricalcium aluminate (3CaO « AI203), 7% tetra-
calcium aluminoferrite (4CaO « AI203 « Fe203), 2.
magnesium oxide, 2.9% sulphate and 1.0% calcium
oxide [17].

ProRoot MTA White was introduced in 2002 and
differs from its predecessor by composition, by the eli-
mination of tetracalcium aluminoferrite and an incre-
ase in the amount of calcium silicates [15]. The gray
type of MTA, which contains tetracalcium alumino-
ferrite and with a composition similar to that of the
original product, is less popular for aesthetic reasons,
but several products are available, including: ProRoot
MTA Gray, MTA Angelus (Angelus, Londrina, Bra-
zil) , Gray MTA Plus (Avalon Biomed, Bradenton,
FL, USA), EndoCem MTA (Maruchi, Gangwon-do,
Korea) and Ortho MTA (BioMTA, Daejeon, Korea).
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MTA fard aluminoferrita tetracalcicd este mai
populard si multe produse sunt comercializate la
nivel mondial: ProRoot MTA White, MTA Angelus
White, White MTA Plus (Prevest Denpro, Jammu,
India), MM-MTA (Micro Mega SA, Besangon, Fran-
ce), MTA Caps (Acteon, Merignac, France), Tech
BioSeal MTA (Isasan S.R.L., Rovello Porro, Italia),
Aureose | M.T.A. (Ogna Laboratori Farmaceutici,
Muggio, Italia), MTA + (Cerkamed PPH, Wojciech
Pawlowski, Nisko, Polonia), Trioxident (VladMiVa,
Belgorod, Rusia), NEX MTA (GC, Tokyo, Japonia)
si Endo-Eze MTA (Ultradent Products), printre al-
tele.

Mecanismul de actiune al MTA este similar cu cel
al hidroxidului de calciu. Hidroxidul de calciu este
eliminat ca un produs secundar al hidratarii MTA si
cauzeaza necroza la contactul cu pulpa. Cand pulbe-
rea MTA este amestecata cu ap4, silicatii de calciu din
pulberea se hidrateaza si se produce un silicat de cal-
ciu gel si hidroxid de calciu, ca in formula prezentata
mai jos [15]:

2[3Ca0 «Si02] + 6H20 > 3Ca0 » 25102 « 3H20
+3Ca (OH) 2

2[2Ca0 « Si02] + 4H20 > 3Ca0 » 25102 « 3H20
+ Ca (OH) 2

Astfel, MTA poate fi descris ca un material de eli-
berare a hidroxidului de calciu si, prin urmare, are
diverse proprietéti similare cu cele descrise mai sus
pentru hidroxidul de calciu.

Avantajele MTA sunt considerate a fi:

e capacitatea de sigilarea etansa a locului de ex-

punere pulpara,
biocompatibilitatea,
bioactivitatea,
e capacitatea de a favoriza formarea tesutului
mineralizat [33].

De asemenea, MTA este superior hidroxidului de
calciu datorita:

e formarii puntii dentinare mai groase si mai

uniforme,

e raspuns inflamator mai mic al pulpei dentare,

e necrozd pulpara redusa [1].

Eficienta antibacteriand al MTA este controversa-
td, ea fiind revizuitd de Parirokh si Torabinejad [32].
MTA a aratat un efect antibacterian asupra unor
bacterii facultative, dar niciun efect asupra bacteriile
strict anaerobe [36]. Astfel activitatea antimicrobiana
a MTA nu este la fel de puternicé ca la cimenturile
traditionale pe bazé de hidroxid de calciu [31].

In ciuda numeroaselor sale proprietati pozitive,
MTA are si unele dezavantaje:

e timp indelungat de priza,

e manipulare dificila [22],

e colorarea dintilor [21].

Timpul indelungat de priza poate fi incomod atit
pentru pacient cit si pentru medicul stomatolog, de-
oarece coafajul direct al pulpei cu MTA necesita doua
vizite: aplicarea MTA in prima vizita si aplicarea re-
staurdrii permanente peste MTA in a doua vizita.
Acest fapt poate creste riscul de contaminare bacteri-

MTA without tetracalcium aluminoferrite is
more popular and many products are sold worldwi-
de: ProRoot MTA White, MTA Angelus White,
White MTA Plus (Prevest Denpro, Jammu, India),
MM-MTA (Micro Mega SA, Besanc¢on, France),
MTA Caps (Acteon, Merignac, France), Tech Bi-
oSeal MTA (Isasan SRL, Rovello Porro, Italy),
Aureose 1 MTA (Ogna Laboratori Farmaceutici,
Muggio, Italy), MTA + (Cerkamed PPH, Wojciech
Pawlowski, Nisko, Poland), Trioxident (VladMiVa,
Belgorod, Russia), NEX MTA (GC, Tokyo, Japan)
and Endo-Eze MTA (Ultradent Products ), among
others.

The mechanism of action of MTA is similar to
that of calcium hydroxide. Calcium hydroxide is eli-
minated as a by-product of MTA hydration and cau-
ses necrosis on contact with the pulp. When the MTA
powder is mixed with water, the calcium silicates in
the powder are hydrated and a calcium silicate gel
and calcium hydroxide are produced, as in the for-
mula below [15]:

2 [3Ca0 « Si0O2] + 6H20 > 3Ca0 « 25i02 « 3H20
+3Ca (OH) 2

2 [2Ca0 « Si02] + 4H20 > 3Ca0 « 25i02 « 3H20
+Ca(OH)2

Thus, MTA can be described as a calcium hydro-
xide release material and therefore has various pro-
perties similar to those described above for calcium
hydroxide.

The advantages of MTA are considered to be:

o the ability to seal the pulp exposure site,

o biocompatibility,

o bioactivity,

o the ability to promote the formation of mine-

ralized tissue [33].
MTA is also superior to calcium hydroxide due

to:
o formation of thicker and more uniform dental
bridge,
o lower inflammatory response of the dental
pulp,

o reduced pulpal necrosis [1].

The antibacterial efficacy of MTA is controversi-
al, being reviewed by Parirokh and Torabinejad [32].
MTA showed an antibacterial effect on facultative
bacteria, but no effect on strictly anaerobic bacteria
[36]. Thus, the antimicrobial activity of MTA is not
as strong as in traditional cements based on calcium
hydroxide [31].

Despite its many positive properties, MTA also
has some disadvantages:

o long setting time,

o difficult handling [22],

o tooth staining [21].

The long setting time can be inconvenient for
both the patient and the dentist, because the direct
capping of the pulp with MTA requires two visits:
application of MTA in the first visit and application
of permanent restoration over MTA in the second
visit. This may increase the risk of bacterial contami-

ana. Timpul scurt de priza va face posibila efectuarea
tratamentului intr-o singura vizita.

In ceea ce priveste caracteristicile de manipulare,
amestecul produs de particulele grosiere ale ProRo-
ot si apd este dificil de livrat la site-ul necesar si este
greu de condensat in mod adecvat.

Timpul de priza si proprietatile de manipulare
depind de dimensiunea si distributia particulelor,
precum si dupéd forma lor din pulberea MTA. Di-
mensiunile particulelor de MTA suntdela 1 la 10 pum
[24].

In cazul utilizdrii a MTA gri la coafajul direct al
pulpei [4] s-a observat colorarea dintilor tratati, prin
urmare este recomandata utilizarea MTA alba in
zona estetica.

S-a determinat cd mai multi factori pot contribui
la colorarea dintilor:

e contaminarea cu sange [11],

e contactul cu hipocloritul de sodiu [5],

e prezenta luminii si a oxigenului [38],

e prezenta oxidului de bismut (radiopacifica-

tor) [38].

Motivul si mecanismul de colorare a dintilor nu
sunt pe deplin intelese si riméne de cercetat.

Studiile pe dintii de animale, la care a fost aplicat
MTA direct pe pulpd, au aratat o vindecare pulpa-
rda mai bund, in comparatie cu hidroxidul de calciu
[9]. Aceste studii au demonstrat ca in grupul MTA
s-a format mai mult tesut dentinar dur si s-a observat
o inflamatie redusa comparativ grupul cu hidroxidul
de calciu.

Sistudiile la om, au raportat cd MTA este mai bun
decat Dycal, cu formare de tesuturi dure mai bune si
mai putind inflamatie a tesutului pulpar [29].

Mecanismul biologic prin care MTA induce for-
marea puntii de dentind este pina in prezent necu-
noscut. E posibil sa fie implicati mai mulfi factori: ca-
pacitatea de etansare a acestuia, biocompatibilitatea
si producerea unui mediu pulpar alcalin [29].

In ceea ce priveste rezultatul clinic al coafajului di-
rect a pulpei cu MTA, Miles si colegii [28] au raportat
despre efectele acestui material la dintii permanenti
cu apexul inchis. In general, rata de supravietuire a
pulpei dupa un an a fost de 68%, iar dupa doi ani,
rata a fost de 56%. Un studiu recent [27] a aratat ca
MTA si hidroxidul de calciu au avut o rata de succes
de 78% si respectiv 60%. Dintii carora le-au fost apli-
cata restaurarea permanentd in termen de 2 zile dupa
coafajul direct au avut un prognostic mai bun, si nu a
existat nicio diferenta intre loturile la care expunerea
pulpei a fost mecanica sau carioasa [27].

Materiale aseméanatoare cu MTA si MTA-modi-
ficate

Cu scopul de a evita dezavantajele ale MTA ori-
ginale, au fost create materiale pe bazd de MTA care
au fost modificate pentru a scurta timpul de priza,
schimbind compozitia sau dimensiunea particulelor
pulberii. In Angelus White MTA (timp de prizi-15
min), sulfatul de calciu a fost indepdrtat si s-a adaugat

nation. The short setting time will make it possible to
carry out the treatment in a single visit.

In terms of handling characteristics, the mixtu-
re produced by the coarse particles of ProRoot and
water is difficult to deliver to the required site and is
difficult to condense properly.

The setting time and handling properties depend
on the size and distribution of the particles, as well as
their shape in the MTA powder. The particle sizes of
MTA are from 1 to 10 pm [24].

In the case of the use of gray MTA in the direct
capping of the pulp [4], the staining of the treated
teeth was observed, therefore the use of white MTA
in the aesthetic area is recommended.

It has been determined that several factors can
contribute to tooth staining:

e contamination with blood [11],

o contact with sodium hypochlorite [5],

o the presence of light and oxygen [38],

o the presence of bismuth oxide (radiopacifier)

[38].

The reason and mechanism of tooth staining are
not fully understood and remain to be investigated.

Studies on animal teeth, in which MTA was
applied directly to the pulp, showed better pulpal
healing compared to calcium hydroxide [9]. These
studies showed that more hard dentinal tissue was
formed in the MTA group and a reduced inflamma-
tion was observed compared to the group with cal-
cium hydroxide. And studies on humans have repor-
ted that MTA is better than Dycal, with better hard
tissue formation and less inflammation of the pulp
tissue [29].

The biological mechanism by which MTA in-
duces the formation of the dentin bridge is yet
unknown. Several factors may be involved: its sealing
capacity, biocompatibility and the production of an
alkaline pulp environment [29].

Regarding the clinical outcome of direct pulp
capping with MTA, Miles and colleagues [28] repor-
ted the effects of this material on permanent teeth
with closed apex. In general, the survival rate of the
pulp after one year was 68%, and after two years, the
rate was 56%. A recent study [27] showed that MTA
and calcium hydroxide had a success rate of 78% and
60%, respectively. The teeth to which the permanent
restoration was applied within 2 days after the direct
capping had a better prognosis, and there was no di-
fference between the groups in which the exposure of
the pulp was mechanical or carious [27].

MTA-like and MTA-modified materials

In order to avoid the disadvantages of the origi-
nal MTA, MTA-based materials were created, they
were modified to shorten the setting time, changing
the composition or size of the powder particles. In
Angelus White MTA (setting time -15 min), calcium
sulfate was removed and calcium oxide was added
to tricalcium silicate, dicalcium silicate, tricalcium
aluminate and bismuth oxide [23]. In the MM-MTA,
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oxid de calciu la silicatul tricalcic, dicalciu silicat, alu-
minat tricalcic si oxid de bismut [23]. In MM-MTA,
s-a addugat carbonat de calciu; in Tech BioSeal MTA
s-au adaugat clorura de calciu si montmorillonit; iar
pulberea din MTA Plus a fost mécinatd mai fin.

Materialele MTA modificate au fost comercializa-
te dupa 2006. Nu sunt compuse din ciment Portland,
adica fabricate din minerale de origine naturald, ci
constau din silicati de calciu sintetici ca component
principal si nu contin aluminiu.

In Angelus MTA si MM-MTA, pe care se bazea-
zd ciment Portland, o cantitate mare de aluminiu si
urme de arsen, beriliu, cadmiu si crom au fost detec-
tate, dar in DiaRoot Bioaggregate (DiaDent Group
International, Cheongju-si, Coreea), bazat pe sili-
cati de calciu sintetici, nu au fost detectate metale cu
exceptia unei urme de aluminiu.

BioAggregate, comercializat din 2006, constéd din
silicat tricalcic, silicat dicalcic, tantal pentoxid (radi-
opacificator), fosfat de calciu monobazic (dihidrogen
fosfat de calciu) si oxid de siliciu amorf. Fosfatul de
calciu reactioneaza cu o parte din hidroxidul calciu
produs din hidratarea silicatilor de calciu si, in tim-
pul reactiei, se formeaza hidroxiapatitd si apa. Apa
astfel produsa contribuie la viteza reactiei de hidra-
tare. Oxidul de siliciu reactioneaza, de asemenea cu
hidroxidul de calciu de cétre asa-numita reactie poz-
zolanicd si astfel contribuie la scurtatea timpului de
priza — 4 ore la un raport pulbere / lichid normala (1
g /0,38 mlapd). Efectul antibacterian a fost raportat a
fi similar cu Dycal dar inferior cimentului zinc-oxid /
eugenol [23]. Biodentine (Septodont, Lancaster, PA,
SUA), lansat in 2009, contine silicat tricalcic, carbo-
nat de calciu si oxid de zirconiu (radiopacificator) in
pulbere, care se amesteca cu cloruré de calciu, solutie
care contine policarboxilat modificat in loc de apa.
Ambele substante din lichid contribuie la scurtarea
timpului de pizd (de la 10 la 12 min) [19]. Clorura
de calciu accelereaza reactia de hidratare , iar poli-
carboxilatul reduce cantitatea de apd necesard pentru
amestecare prin asigurarea unei consistente adecva-
te, care, deasemenea contribuie la manipularea mai
usoard a amestecului.

S-a raportat cd Biodentina are eficacitate simila-
rd cu cea a MTA in coafajul direct al pulpei dentare
expuse mecanic. Dupa 6 sdptdmani de la aplicare, au
fost observate: formarea puntii dentinare, absenta
raspunsului inflamator al pulpei si straturi de odon-
toblaste bine aranjate si celule asemanatoare odonto-
blastelor [30].

EndoSequence BC RRM (Brasseler SUA, Sa-
vannah, GA, SUA), introdus in 2009, include silicat
tricalcic, silicat dicalcic, pentoxid de tantal, oxid de
zirconiu, dihidrogen fosfat de calciu, hidroxid de
calciu si agent de ingrosare si se prezintd ca o pasta
premixatd in seringi, fara a fi nevoie de amestecat cu
apa. Timpul de setare este de ~ 2 h pentru RRM si 20
de minute pentru BC RRM-Fast, conform produca-
torului. S-a demonstrat ca acest material are niveluri
de citotoxicitate similare la cele ale ProRoot MTA si

calcium carbonate was added; Calcium chloride and
montmorillonite were added to Tech BioSeal MTA;
and the MTA Plus powder was finely ground.

The modified MTA materials were marketed af-
ter 2006. They are not composed of Portland cement,
ie made of minerals of natural origin, but consist of
synthetic calcium silicates as the main component
and do not contain aluminum.

In Angelus MTA and MM-MTA, which are based
on Portland cement, a large amount of aluminum and
traces of arsenic, beryllium, cadmium and chromium
were detected, but in DiaRoot  Bioaggregate
(DiaDent Group International, Cheongju-si, Korea),
based on synthetic calcium silicates, no metals were
detected except for a trace of aluminum.

BioAggregate, marketed since 2006, consists of
tricalcium silicate, dicalcium silicate, tantalum pen-
toxide (radiopacifier), monobasic calcium phospha-
te (calcium dihydrogen phosphate) and amorphous
silicon oxide. Calcium phosphate reacts with some
of the calcium hydroxide produced from the hydra-
tion of calcium silicates and, during the reaction, hy-
droxyapatite and water are formed. The water thus
produced contributes to the speed of the hydration
reaction. Silicon oxide also reacts with calcium hy-
droxide by the so-called pozzolanic reaction and thus
contributes to the shortening of the setting time - 4
hours at a normal powder / liquid ratio (1 g/ 0.38 ml
of water). The antibacterial effect has been reported
to be similar to Dycal but inferior to zinc-oxide / eu-
genol cement [23].

Biodentine (Septodont, Lancaster, PA, USA), la-
unched in 2009, contains tricalcium silicate, calcium
carbonate and zirconium oxide (radiopacifier) in
powder, which mixes with calcium chloride, a solu-
tion containing modified polycarboxylate instead of
water. Both substances in the liquid help to shorten
the setting time (from 10 to 12 min) [19]. Calcium
chloride accelerates the hydration reaction, and
polycarboxylate reduces the amount of water needed
for mixing by ensuring a proper consistency, which
also contributes to easier handling of the mixture.

Biodentine has been reported to have similar ef-
ficacy to MTA in the direct capping of mechanically
exposed dental pulp. After 6 weeks of application, the
following were observed: dentinal bridge formation,
absence of inflammatory response of the pulp and
well-arranged odontoblast layers and odontoblast-
like cells [30].

EndoSequence BC RRM (Brasseler USA, Savan-
nah, GA, USA), introduced in 2009, includes trical-
cium silicate, dicalcium silicate, tantalum pentoxide,
zirconium oxide, calcium dihydrogen phosphate,
calcium hydroxide and thickener and is presented
as a premixed paste in syringes, without the need to
mix with water. The setting time is ~ 2 h for RRM
and 20 minutes for BC RRM-Fast, according to the
manufacturer. This material has been shown to have
cytotoxicity levels similar to those of ProRoot MTA
and Angelus MTA [8]. BC RRM has in vitro, a bi-

MTA Angelus [8]. BC RRM are in vitro, o biocompa-
tibilitate similard cu MTA [26]. Acest material a avut
rezultate similare comparativ cu MTA atunci cand a
fost utilizat ca agent de coafaj al pulpei si a indus pro-
liferarea celulelor pulpare dentare si formarea puntii
de dentina [25].

TheraCal LC (Bisco, Schaumburg, IL, SUA) este
un ciment pe bazd de MTA-modificat cu adaos de
rasind. Se prezinta sub forma de pasta fotopolimeri-
zabild umplutd cu silicat de calciu, cu adaos de rasina.
Acest material contine oxid de calciu, particule de
silicat de calciu (ciment Portland tip III), sticla de
strontiu, siliciu fumat, sulfat de bariu, zirconat de ba-
riu si rasina constand din Bis-GMA si dimetacrilat de
polietilen glicol [12]. Formarea si eliberarea hidroxi-
dului de calciu s-a dovedit a fi neglijabila, in urma
aplicdrii acestui material [12]. Raspunsul inflamator
pulpar a fost mai mare si mai intens decat in cazurile
tratate cu MTA Angelus si acest material nu stimu-
leazd remineralizarea tesuturilor dentare [13].

Concluzii

Metodele biologice de tratament (coafajul direct
si indirect) sunt considerate niste metode controver-
sate de tratament. Rata de succes in cazul utilizarii
hidroxidului de calciu variaza de la 50 pina la 60 %.
Atunci cand s-au utilizat materialale pe baza de MTA
si derivatele sale, rata de succes a terapiei vitale a pul-
pei a crescut pina la 80-90%. Avantajul major al aces-
tor metode este péstrarea vitalitatii si functionalitétii
pulpei dentatre, insa tehnica laborioasa de aplicare
si costurile suplimentare constituie un incovenient
semnificativ. Astfel alegerea si utilizarea tipului de
preparat pentru coafajul pulpar rdmine la discretia
medicului stomatolog.

ocompatibility similar to MTA [26]. This material
had similar results compared to MTA when used as
a pulp capping agent and induced the proliferation
of dental pulp cells and the formation of the dentin
bridge [25].

TheraCal LC (Bisco, Schaumburg, IL, USA) is
an MTA-modified cement with resin addition. It co-
mes in the form of a light-curable paste filled with
calcium silicate, with the addition of resin. This ma-
terial contains calcium oxide, calcium silicate par-
ticles (Portland cement type III), strontium glass,
smoked silicon, barium sulphate, barium zirconate
and resin consisting of Bis-GMA and polyethylene
glycol dimethacrylate [12]. The formation and rele-
ase of calcium hydroxide has proven to be negligible,
following the application of this material [12]. The
pulpal inflammatory response was higher and more
intense than in the cases treated with Angelus MTA
and this material does not stimulate the reminerali-
zation of dental tissues [13].

Conclusions

Biological treatment methods (direct and indi-
rect capping) are considered controversial treatment
methods. The success rate when using calcium hy-
droxide varies from 50 to 60%. When MTA-based
materials and its derivatives were used, the success
rate of vital pulp therapy has increased to 80-90%.
The major advantage of these methods is the preser-
vation of the vitality and functionality of the dental
pulp, but the laborious application technique and
additional costs are a significant drawback. Thus,
the choice of the type of material for pulp capping
remains at the dentist's discretion.
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Rezumat

Starea functionald a sistemului neuro-mus-
cular, in perioadele tardive de dezvoltare a co-
piilor cu anomalii dento-maxilare asociate sau
neasociate cu cefalee de tensiune este elucidatd
insuficient in literaturd, in special nu este clar
rolul asimetriilor musculare din regiunea ma-
xilo-faciald. In studiu dat s-a prezentat rezul-
tatele activitatii neurofiziologice a muschilor
masseter si temporal prin electromiografia de
suprafata la copii cu anomalii dento-maxilare
asociate sau neasociate cu cefalee de tensiune
prin inregistrarea amplitudinei si duratei con-
tractiilor musculare in timpul perioadelor de
activitate functionala si repaus. In urma rezul-
tatelor obtinute s-a constatat reducerea capa-
citatii de contractie musculard, mai accentuatd
la pacientii cu anomalii dento-maxilare neaso-
ciate cu cefalee de tensiune.

Cuvinte cheie: anomaliile dento-maxila-
re, copiii, electromiografia.

Introducere. Dinamica evolutiei diferitor tipuri
de anomalii dento-maxilare la copii impune adese-
ori etapizarea corespunzdtoare a tratamentului, care,
pentru prevenirea complicatiilor secundare, in speci-
al neurologice, sunt necesare perioade lungi de timp,
solicitand uneori, o colaborare interdisciplinard. In
ultimul timp patologiile concomitente la copiii cu
anomalii dento-maxilare (AnDM) este in crestere,
deseori implicdnd sistemul nervos central si senzitiv
[1,2,3,4,5,6].

Cefalee de tensiune se defineste ca o durere ce
survine din cauza pozitiei incorecte in banca ori stre-
sului, ca rezultat a incordarii periodice si permanente
a muschilor capului, ochilor, fetei si gatului. Cefalee
de tensiune este o afectiune neurologica manifestatd
printr-o predispozitie la atacuri intre usoare si mo-
derate de dureri de cap, cu cateva simptome asociate.
Copilul resimte o durere ca in cascd, o presiune de
strangere [7].

In ultimii ani s-a constatat, ci anomaliile den-
to-maxilare precum sunt ocluzia adincd, ocluzia
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WITH TENSION-TYPE HEADACHE
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Summary

Functional state of the neuromuscular
system, in late periods of development of
children with malocclusions associated or not
with tension-type headache is insufficiently
elucidated in the literature, especially the role
of muscle asymmetries of the maxillo-facial
region is unclear. In this study was evaluated
the neurophysiological condition of the mas-
seter and temporal muscles by surface elec-
tromyography in children with malocclusions
associated or not with tension-type headache
by recording the amplitude and duration of
muscle contractions during the three period
of function activity. The results reflects us a
reduction in muscle contraction, more pro-
nounced in patients with malocclusions with-
out tension-type headaches.

Key-words: malocclusion, children, elec-
tromyography

The dynamics of the evolution of different types
of malocclusions in children often require the ap-
propriate staging of treatment, which, to prevent
secondary complications, especially neurological, re-
quires stretching for long periods of time, sometimes
requiring interdisciplinary collaboration. Lately, the
pathology associated with children with malocclu-
sions is increasing, often involving the central and
sensitive nervous system [1, 2, 3, 4, 5, 6].

Tension-type headache — when pain occurs due
to incorrect position in the bench or stress, as a result
of periodic and permanent strain on the muscles of
the head, eyes, face and neck. Tension-type headache
is a neurological condition manifested by a predis-
position to mild to moderate headache attacks, with
a few associated symptoms. The child feels a pain in
the headset, a pressure, as if something is squeezing
him [7].

In recent years, it has been found that malocclu-
sions in children play an important role in triggering
headaches, especially of the tension type, namely deep
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incrucisata si anomaliile dento-maxilare de clasa II
Angle la copii joaca un rol important in declansarea
cefaleelor, in special de tensiune. Mai mult ca atat
s-a constatat, ca o asociere dintre mai multe ano-
malii dento-maxilare atat in plan sagital cat si plan
vertical si transversal, sporesc riscul debutului cefa-
lee de tensiune [8,9,10,11]. Cu cit anomaliile dento-
maxilare sunt mai severe cu atat au o influen{a mai
mare asupra anxietatii, starilor emotionale si sociale
a copiilor [12,13]. Alti autori confirma ca la copiii cu
varsta cuprinsd intre 12-15 ani si adolescent, inghe-
suirile dentare sunt in stransé corelatie cu durerile de
cap, dar mecanismele prin care acestea influenteaza
cefalee nu sunt pana la capit elucidate si mai necesita
cercetdri suplimentare [14,15].

Caracterul dereglédrilor morfofunctionale a siste-
mului stomatognat trebuie sd fie luat in considera-
tie si la alegerea tratamentului cefalee de tensiune,
in special asociata cu anomaliile dento-maxilare
[16,17,18]. Unii autori sustin importanta contactului
dintre incisivi in zona frontala si afirmé cé trebuie
sa fie interpretata ca un factor de risc in cefalee de
tensiune prin contractia musculard anormald. Nor-
malizarea contactului incisiv va fi consideratd ca o
metoda de tratament si profilaxie in cazul cefaleei
de tensiune, datorita imbunatatirii starii functionale
a sistemului muscular in perioada procesului masti-
cator [19].

Astfel, este convingator faptul, ca dezvoltarea
aparatului dento-maxilar este sub influenta si depen-
denta constanta a echilibrului neuromuscular. Cand
acest echilibru este dereglat ca consecinta pot debuta
tulburari ale scheletului la nivelul aparatului dento-
maxilar. Contractia musculard este mijlocul prin care
miscarile mandibulare si fortele cranio-mandibulare
sunt generate, si este in stransa legatura cu dezvol-
tarea dentitiei. Musculatura mobilizatoare a man-
dibulei vis-a-vis de musculatura scheletara din alta
regiune a corpului, functioneaza ca un integru, acti-
vandu-se in grupuri a cate mai mulfi muschi, acestia
fiind situati bilateral.

Cercetarile stiintifice din domeniul anomaliilor
dento-maxilare la copii au fost preponderent consa-
crate analizei diferitelor aspecte clinice si radiologice
ale regiunii oro-maxilo-faciale. Cercetarile recente
ne demonstreazd ca anomaliile dento-maxilare la
copii se asociazd frecvent cu fenomenul algic, ceea
ce complica acordarea ajutorului ortodontic a aces-
tor pacienti. Un loc deosebit in problema discutata
ii revine manifestarilor neurofiziologice, care pani la
30% din cazuri ar putea servi si ca indicatori ai pato-
logiei neuromusculare locale, posibil apreciate chiar
la nivel de ambulatoriu. Starea functionala a sistemu-
lui neuro-muscular local, in special a mm. masseter
si temporal in perioadele tardive de dezvoltare a co-
piilor cu anomalii dento-maxilare asociate sau nu cu
cefalee de tensiune este elucidata insuficient in lite-
ratura pediatricd, in special nu este clara influenta
asimetriilor musculare a regiunii oro-maxilo-faciale
asupra aparatului dento-maxilar.

bite, cross—bite and class IT malocclusions. Moreover,
it has been found that the association between sev-
eral malocclusions both in the sagittal plane and in
the vertical and transversal plane, increases the risk
of the onset of tension-type headaches [8, 9, 10, 11].
The more severe malocclusions, the greater their in-
fluence on children’s anxiety, emotional and social
states [12, 13]. Other authors confirm that in children
aged 12-15 years and adolescents, dental crowding
is closely correlated with headaches, but the mecha-
nisms by which they influence headaches are not fully
elucidated and should be further investigated [14, 15].

The character of the morphofunctional disorders
of the stomatognathic system must be taken into ac-
count when choosing the treatment of tension-type
headaches, especially associated with malocclusions
[16, 17, 18]. Some authors argue the importance of
contact between the incisors in the frontal area and
state that it should be interpreted as a risk factor in
tension-type headache due to abnormal muscle con-
traction. Normalization of incisive contact will be
considered as a method of treatment and prophy-
laxis in the case of tension-type headache, due to the
improvement of the functional state of the muscular
system of the masticatory process [19].

Thus, it is convincing that the development of
the dento-maxillary system is under the influence
and constant dependence of neuromuscular balance.
When this balance is disturbed as a consequence,
skeletal disorders may begin in the dento-maxillary
system. Muscle contraction is the means by which
mandibular movements and cranio-mandibular
forces are generated, and is closely related to the de-
velopment of dentition. The masticatory muscles of
the mandible opposite the skeletal muscles in anoth-
er region of the body, function as a whole, activating
in groups of as many muscles as possible, these being
located bilaterally.

Scientific research in the field of malocclusions in
children has been mainly devoted to the analysis of
various clinical and radiological aspects of the oro—
maxillo—facial region. Recent research shows that
malocclusions in children are frequently associated
with the pain phenomenon, which complicates the
provision of orthodontic help to these patients.

A special place in the discussed issue belongs to
neurophysiological manifestations, which up to 30% of
cases could also serve as indicators of local neuromus-
cular pathology, possibly appreciated even at the outpa-
tient level. Functional state of the local neuro-muscular
system, especially mm. masseter and temporal in late
periods of development of children with malocclusions
associated or not with tension-type headache is insuf-
ficiently elucidated in the pediatric literature, especially
the role of the influence of muscle asymmetries of the
oro-maxillo—facial region is unclear.

Purpose of the study.
To evaluate the neurophysiological condition of
the masseter and temporal muscles by surface elec-

Scopul studiului.

De a evalua starea neurofiziologica a muschilor
masseter si temporal prin electromiografia de su-
prafatd pentru inregistrarile activitatii bioelectrice a
tonusului muscular la copii cu anomalii dento-maxi-
lare si cefalee de tensiune.

Materiale si metode.

In studiu au fost inclusi 62 de pacientii cu ano-
malii dento-maxilare cu varsta cuprinsa intre 7-15
ani care au fost divizate in
doui loturi: lotul T (n=31)
cu cefalee de tensiune; lo-
tul IT (n=31) — fara cefalee
de tensiune.

In  cazul cercetirii
noastre s-a evaluat prin
electromiografia de su-
prafata tonusul muschilor
masseteri si temporali pen-
tru a determina activitatea
bioelectrica a acestora in
timpul perioadei posturale
a mandibulei, angrenarea
fortatd a maxilarelor si pe-
rioada de revenire la etapa
initiald cu ajutorul elec-
tromiografului  portabil
Nihon Kohden (Japonia)

(figura 1). o i
Investigarea ~ compo- \ &
nentei neuromusculare in |: =

variate forme de AnDM | 0 [l

la copiii lotului de baza si
de comparare prezintd o
importanta deosebitd nu
numai in diagnosticul si
evolutia disfunctiei, ci si
in controlul eficientei te- °
rapeutice de restabilire a
ocluziei.

Astfel, electromiogra-

Fig. 1 Electromiograful portabil Nihon Kohden (Japonia)
Fig. 1 Portable electromyograph Nihon Kohden (Japan)

Fig. 2 Electromyography of the masseter muscles in patient B., 11

tromyography for records of the bioelectrical activity
of muscle tone in children with malocclusions and
tension-type headaches.

Materials and methods.

The study included 62 patients with malocclu-
sions aged 7-15 years who were divided into two
groups: group I (n = 31) with tension-type head-
ache; group II (n = 31) — without tension-type
headache.

In the case of our re-
search, the condition of
the masseter and tempo-
ral muscles was evaluated
by surface electromyog-
raphy to determine the
bioelectric activity of the
muscles using the porta-
ble device Nihon Kohden
(Japan) for recordings of
the bioelectrical activ-
ity of muscle tone during
maximum isometric con-
traction (figure 1).

The investigation of
the neuromuscular com-
ponent in various forms
of malocclusions in chil-
dren of the baseline and
comparison group is of
particular importance not
only in the diagnosis and
evolution of dysfunction,
but also in controlling the
therapeutic efficacy of re-
storing occlusion.

Thus, we applied
electromyography
(EMG) in a horizontal
position to the children

anomalie dento-maxilara clasa Il Angle asociatd cu cefalee de tensiune. 5 cluded in  the study

in order to monitor the

fia (EMG) am aplicat-o in  years old with class Il malocclusion Angle associated with tension type ~ type of EMG, the values

pozitie orizontala la copiii headache.

inclusi in studiu cu scop de

urmdrire a tipului EMG,

valorile modificérilor amplitudinei si duratei activi-

tatii bioelectrice a mm.masseter si temporal in func-

tie de prezenta/absenta fenomenului algic si gradului
de implicare a sistemului motor in manifestarile cli-

nice ale anomaliilor dento-maxilare (figura 2).
Despre starea functionald a aparatului neuro-

muscular a muschilor masticatori in ADM la copii

am reiesit din:

a) instalarea electrozilor superficiali in regiunea
mm. masseter si temporal, pozitie orizontala, re-
laxare maximd pana la 15 minute (perioada initi-
ald) — determinarea amplitudinei medii (mkB),
(a) simetriei ei, duratei medie de contractie mus-
culard, bilateral (sec) si indicelui de activitate si a

of changes in amplitude
and duration of the po-
tential on mm. masseter
and time depending on the presence / absence of
pain and the degree of involvement of the motor
system in the clinical manifestations of malocclu-
sions (figure 2).

About the functional state of the neuro-muscular

system of the masticatory muscles in malocclusions
in children we emerged from:
a) Application of surface electrodes in the region
mm. masseter and temporal, horizontal position,
maximum relaxation up to 15 minutes (initial
period) — determination of average amplitude
(mkB), (a) its symmetry, average duration of
muscle contraction, bilateral (sec) and activity
index and asymmetry.

\ Propedeutica Stomatologica Pavel Godoroja
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celui de asimetrie.

b) aplicarea efortului fizic — testul ,,angrenarea for-
tata a maxilarelor timp de 5 secunde® — dupi
rezultatele sporirii amplitudinei, (a)simetriei ei,
duratei medii de contractie muscularé timp de 5
secunde, bilateral (sec) si indicelui de activitate si
a celui de asimetrie;

¢) durata perioadei de restabilire — timpul restabili-
rii parametrilor electromiografici (amplitudine si
frecventa) la nivel initial dupa testul cu efort fizic
si indicelui de activitate si a celui de asimetrie.
Protocolul cercetarilor a

fost urmitorul: se inregistra

amplitudinea si durata con-

tractiilor musculare a muschi- |
lor enumerati in stare de con-
fort relativ timp de 5 secunde | \/'A

(figura 3). In procesul testarii

nu se efectuau mai mult de

5 secunde, pentru a exclude

adaptarea. Se analizeaza para-

metrii cum sunt amplitudinea
si frecventa pe electromio-

grama, in baza cdrora, dupa o

prelucrare computerizata, se

obtine o imagine integrald a contractiei musculare

mm. masseter si temporal. La interpretarea datelor

obtinute am tinut cont de influentele reglatoare ale

structurilor nervoase asupra aparatului neuro-mus-
cular al masticatiei.

Metoda neurofiziologica prin EMG cu electrozi
superficiali (o tehnologie noninvaziva de evaluare a
starii functionale a sistemului nervos periferic) ne-a
permis obtinerea indicilor de bazé ce caracterizeaza
functia tractului motor cortico-nuclear: pragul apari-
tiei contractiei musculare, latenta si amplitudinii lui,
in baza cdrora am putut urmadri pe verticala — nive-
lul de afectare (central ori periferic), iar pe orizon-
tald — asimetria patologicd, reiesind din timpul de
conducere in segmentele periferice ale acestui tract.

Analiza statisticd a parametrilor electromiogra-
fici a fost efectuata utilizind softul SPSS Statistics
(versiunea 23.0, IBM, Armonk, NY, SUA) si MA-
TLAB R2015b (Mathworks, Natick, Mass).

A

Rezultate si discutii.

Prin determinarea activitdtii electrice a muschi-
ilor maseter si temporal evidentiem §i urmarim in
evolutie rolul fenomenului algic asupra sistemului
motor in masticatie sub formd de variatii ale ampli-
tudinii medie si a duratei medie a activitatii bioelec-
trice, bilateral, in diferite faze de activitate. Acest fapt
ne permite sa evidentiem calitatea actului masticator
la copiii cu anomalii dento-maxilare in diferite faze
ale contractiilor musculare: repaus absolut, angrena-
rea maximala si faza relaxarii maximale. Pozitia ori-
zontald o fost necesara pentru a exclude la maximum
participarea contractiilor musculare ale altor muschi
din regiune, in special mentinerea posturii capului
(tabelul 1).

Fig. 3 Parametrii potentialului unitatii motorii a muschilor:
A — forma si amplitudinea B— durata

Fig. 3 Muscle motor unit potential parameters:
A — shape and amplitude B— duration

b) application of physical effort — the test “maxi-
mum contraction of the mandible for 5 seconds”
— after the results of increasing amplitude, (a) its
symmetry, the average duration of muscle con-
traction for 5 seconds, bilateral (sec) and activity
index and asymmetry;

c) duration of the recovery period — the time of res-
toration of the EMG parameters (amplitude and
frequency) at the initial level after the exercise test
and the activity index and the asymmetry index.
The research protocol was as follows: the am-

plitude and duration of the
muscle contractions of the
listed muscles were recorded
in a state of relative comfort
for 5 seconds (figure 3). No
more than 5 seconds were per-
formed in the testing process
to exclude adaptation. The pa-
rameters are amplified by the
amplitude and frequency of
the electromyogram, based on
which, after a computerized
processing, an integral im-
age of the mm. masseter and
temporalis muscle contraction is obtained. When
interpreting the data obtained, we took into account
the regulatory influences of nerve structures on the
neuro-muscular system of mastication.

The neurophysiological method by EMG with su-
perficial electrodes (a non-invasive technology for as-
sessing the functional state of the peripheral nervous
system) allowed us to obtain the basic indices that
characterize the function of the cortico-nuclear motor
tract: the threshold of muscle contraction, latency and
amplitude, based which we could follow vertically —
the level of damage (central or peripheral), and hori-
zontally — pathological asymmetry, resulting from
driving time in the peripheral segments of this tract.

Statistical analysis of EMG parameters was per-
formed using SPSS Statistics software (version 23.0,
IBM, Armonk, NY, USA) and MATLAB R2015b
(Mathworks, Natick, Mass).

B

Results and discussions.

By determining the electrical activity on the mas-
seter and temporal muscles, we highlight and follow
in evolution the role of the pain phenomenon on the
motor system in mastication in the form of variations
of the average amplitude of action potentials and the
average duration of potential, bilaterally, in different
activity phases. This fact allows us to highlight the
quality of the masticatory act in children with maloc-
clusions in different phases of muscle contractions:
absolute rest, maximum contraction and the phase of
maximum relaxation.

The horizontal position was necessary to exclude
as much as possible the participation of muscle con-
tractions of other muscles in the region, in particular
maintaining the posture of the head (table 1).

Tab.1 Parametrii EMG in functie de amplitudine medie (V) si timpul contractiilor musculare (sec) la aplicarea testului cu efort fizic

Amplitudine medie a EMG (uV) t-Stud p
Parametrii repaus | angrenare relaxgre repaus | angrenare relaxa}re repaus | angrenare relaxgre
EMG abso- | maximala maxi- abso- | maximala maxi- abso- | maximala maxi-

lut 5 sec ma lut 5 sec md lut 5 sec mad
Lotul I (n=31) Lotul 2 (n=31) Lotul 3 (n=19)
Amplituda medie (uV)
masseter, D 295,2 345,6 304,0 | 275,2 286,0 269,5 | 408,6 406,8 158,8 - 0,085
temporalis, D | 226,8 301,8 228,4 | 199,0 252,0 208,0 | 245,8 321,7 166,8 - 0,008
masseter, S 198,9 288,2 291,0 | 2214 146,8 210,3 | 278,7 344,6 200,0 - 0,039
temporalis, S | 157,4 170,1 186,0 | 144,8 165,7 152,2 | 177,7 300,2 155,6 - 0,164
Durata contractiilor musculare (sec)

masseter, D 3,9 2,6 1,9 3,1 2,1 1,7 1,8 1,1 1 0,020 -
temporalis, D 2,2 1,8 2,0 2,0 1,6 1,8 1,9 1,6 1,2 0,014 -
masseter, S 2,6 2,1 2,2 2,2 1,7 2,0 1,7 1,4 1,1 0,151 -
temporalis, S 1,6 1,1 1,8 1,1 1,0 1,2 1,5 1,4 1,4 0,011 -

Faza initiald (,,in pozitia posturala a mandibulei®)

Tab.1 EMG parameters as a function of average amplitude (pV) and duration of muscle contraction time (sec) in different activity phases.

Different activity phases t-Stud| p
Rest | Maximal | reestabli- | Rest | Maximal | reestabli- | Rest | Maximal | reestabli-
Parameters man- | contrac- | sh muscle | man- | contrac- | sh muscle| man- | contrac- | sh muscle
EMG dibular | tion5 contrac- | dibular | tion5 contrac- | dibular tion contrac-
position sec tion position sec tion position | 5 sec tion
Groups I (n=31) Groups 2 (n=31) Groups 3 (n=19)
Mean amplitude (uV)
masseter, D 295,2 345,6 304,0 275,2 286,0 269,5 408,6 406,8 158,8 - 0,085
temporalis, D | 226,8 301,8 228,4 199,0 252,0 208,0 245,8 321,7 166,8 - 0,008
masseter, S 198,9 288,2 291,0 2214 146,8 210,3 278,7 344,6 200,0 - 0,039
temporalis, S 157,4 170,1 186,0 144,8 165,7 152,2 177,7 300,2 155,6 - 0,164
Duration of muscle contraction (sec)
masseter, D 3,9 2,6 1,9 3,1 2,1 1,7 1,8 1,1 1 0,020 -
temporalis, D 2,2 1,8 2,0 2,0 1,6 1,8 1,9 1,6 1,2 0,014 -
masseter, S 2,6 2,1 2,2 2,2 1,7 2,0 1,7 1,4 1,1 0,151 -
temporalis, S 1,6 1,1 1,8 1,1 1,0 1,2 1,5 1,4 1,4 0,011 -

Initial phase (“in the rest mandible position”)

Utilizand EMG cu aplicarea electrozilor superfi-
ciali in proiectia mm. masseter si temporal, bilateral
in perioada initiald (,in pozitia posturald a mandi-
bulei“) in lotul copiilor cu anomalii dento-maxilare
cu si fard cefalee de tensiune. Rezultatele obtinute
au fost comparate cu datele, din lotul de 19 copii cu
creierul intact — fard anomalii dento-maxilare si fard
cefalee de tensiune.

Am constatat ca in functie de variatiile amplitu-
dinii medie a potentialelor de actiune (uV) la cei 62
de copii cu anomalii dento-maxilare cu si fard cefalee
de tensiune vis-a-vis de copiii fira ADM in perioada
initiald (,,in pozitia posturald a mandibulei®) eviden-
fiem:

Asimetrii musculare a parametrilor neurofizi-
ologici de pe muschii masticatori, asociate la EMG
cu diminuarea amplitudinii medii a potentialelor de
actiune (V) in special de pe muschii maseter si tem-
poral, preponderent pe stinga comparativ, cu para-
metrii similari neurofiziologici, obtinuti de la copii
cu creierul intact (figura 4).

a. Aceastd asimetrie se evidentieazd prin dere-
glarea ritmului actului masticator, manifestatd prin

Using EMG with the application of surface elec-
trodes in the projection mm. masseter and temporal,
bilateral in the initial period (“in the rest mandible
position”) in the group of children with malocclu-
sions with and without tension-type headache. The
results obtained were compared with the data, from
the group of 19 children with intact brains — without
malocclusions and without tension-type headaches.
We found that depending on the variations of the av-
erage amplitude of action potentials (V) in the 62
children with malocclusions with and without ten-
sion-type headache compared to children without
malocclusions in the initial period (“in the rest man-
dible position “) we highlight:

Muscular asymmetries of neurophysiological
parameters on masticatory muscles, associated with
EMG with decreased mean amplitude of action po-
tentials (V) especially on masseter and temporalis
muscles, mostly on the left compared to similar neu-
rophysiological parameters, obtained from children
with brains intact (figure 4).

This asymmetry is highlighted by the disorder of
the rhythm of the masticatory act, manifested by the

\ Propedeutica Stomatologica Pavel Godoroja
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diminuarea semnificativd a amplitudinii medii a po-
tentialelor de actiune (1V) in mm.maseter si tempo-
ral pe stinga (de pe m.masseter S 198,941,658 uV
contra 287,68+2,041 pV, p<0,001) si m. temporal S
(157,420+5,923 contra 177,940+5,865, p<0,05), com-
parativ cu lotul copiilor

significant decrease of the average amplitude of the
action potentials (V) in mm. masseter and tempo-
ralis on the left (from left m. masseter 198,94 + 1,658
1V against 287, 68 + 2,041 uV, p <0.001 and 157,420
+ 5,923 against 177,940 + 5,865, p <0.05), compared
to the group of children

cu creierul intact. 350

with intact brains.

b. Concomitent cu 5z
diminuarea  amplitu- 200
dinii medu'a potentia- 55
lelor de actiune (uV) a 50

Simultaneously with
the decrease of the av-
erage amplitude of the
action potentials (uV)

muschiilor maseter si 0 - o % . ®Norma of the masseter and
temporal, la copiii cu %%z‘@‘ 0&,,;\\% %%Q,@‘ Qo@% = ADM cu CTT temporalis muscles, in
ADM la EMG eviden- &_@"’ & @é" &S ) children with malocclu-
tiem sporirea generald & & “ADM fard CTT  gions at EMG we show

a duratei medii a acti-
vitdtii bioelectrice (ms)
in muschii masticatori
examinati preafec-
tati (de pe m.masseter
S 2,6£0,05 ms contra
1,7+£0,048 ms, p<0,001

Fig. 4 Caracteristici comparative ale amplitudinii medii la pacientji cu
ADM asociate cu si fard CTT (uV) in comparatie cu copii fard ADM si fara
(TTin faza initiala
Fig. 4 Comparative mean amplitude characteristics in patients with ADM
associated with and without CTT (uV) compared to children without
malocclusions and without tension—type headache in the initial phase

the general increase of
the average duration of
the potential (ms) in the
pre-affected  mastica-
tory muscles examined
(from m. masseter L 2,
6 + 0.05 ms versus 1.7

provoacd sporirea du- 19 + 0.048 ms, p <0.001
ratei medii a activitatii g 5 increases the average
bioelectrice m. maseter 35 - 3,1 duration of the potential
D péina la 3,9+0,16 ms 3 - 2,6 m. masseter right to 3.9
contra 1,840,055 ms, 2,5 1 4 Logg 2 = - + 0.16 ms versus 1.8 +
p<0,001) si a m. tem- %] ’ P 0.055 ms, p <0.001) and
poral D (2,240,077 con- 7] m. temporal right (2.2 £
tra 1,940,095, p<0,05), 05 - 0.077 versus 1.9 £+ 0.095,
comparativ. cu lotul 0 W Nemmna p <0.05), compared to
copiilor cu creierul in- ?}@9 éx%o z\q}% @g\%% P the group of children
tact, care in ansamblu, éﬁ’ &Q& & Q&Q° o with intact brains, which
D <) o - ~
reflectd diminuarea se- ¥ & o & “ADM fard CTT a5 a whole reflect the

cundard a capacitatii de
contractie a muschilor
masticatori, evident pro-
vocind diminuarea bila-
terald a calitdtii actului
de masticatie (figura 5).

Aprecierea parame-
trilor EMG in faza apli-
carii testului cu efort fizic (,angrenarea maximala a
maxilarelor timp de 5 sec®)

In faza ,angrenare forfata a maxilarelor timp de
5 sec“am urmarit reactia indicilor parametrilor elec-
tromiografici, care in faza ,pozitia posturald a man-
dibulei“ s-au evidentiat prin reducerea asimetricd a
amplitudinei medie a activitatii bioelectrice (uV) a
muschilor masticatori, urmati de sporirea asimetrica
a duratei activitétii bioelectrice in anomalii dento-
maxilare cu si fard cefalee de tensiune visavi de co-
piii din loturile fira ADM si fara cefalee de tensiune,
dar si intre loturile cu si fard actiunea factorului algic
in manifestarile clinice ale actului de masticatie. In
aceste loturi am folosit testul cu aplicarea unui efort
fizic. In acest context am propus pacientului sa angre-
neze fortat maxilarele timp de 5 secunde, urmarind
variatiile amplitudinei si duratei medii a activitatii
bioelectrice ca metodad de obiectivizare a persisten-

Fig. 5 Caracteristica comparativa a duratei medii a potentialului (ms) la
pacientii cu ADM asociate cu si fard CTT si lotul de copii cu creierul intact ~ the contraction capac-

Fig. 5 Comparative feature of mean potential duration (ms) in patients
with malocclusions associated with and without tension—type headache
and the group of children with intact brains.

secondary decrease in

ity of the masticatory
muscles, obviously caus-
ing bilateral decrease in
the quality of the act of
chewing (figure 5).

In the phase of
“maximum contraction for 5 sec” we followed the re-
action of the EMG parameters indices, which in the
phase “rest mandible position” were highlighted by
the asymmetric reduction of the average amplitude
of action potentials (uV) of masticatory muscles, fol-
lowed by the asymmetric increase in the duration of
their potential in malocclusions with and without
tension-type headache vis—a—vis children in groups
without malocclusions and without headache, but
also between groups with and without the action of
pain factor in clinical manifestations of mastication.
In these groups we used the test with the application
of a physical effort. In these groups we used the test
with the application of a physical effort. In this con-
text, we proposed to the patient to close the mouth
maximum intercuspation teeth for 5 seconds with
maximum contraction of the masticatory muscles,
following the variations of the average amplitude

tei sldbiciunei musculare 450 4068

of action and the dura-

patologice in acesti mus- 4 | 3456 3446 = Norma tion of the potential as a

chi din ,,pozifia postura- 35 - 32073018 2882 300, "ADMcuCIT  method of objectifying

la a mandibulei®. 300 - 252 m ADM farda CTT the persistence of patho-
Rezultatele obtinute 250 - 170,1 logical muscle weakness

sunt ilustrate in Figura 200 - 146,8 1657 in these muscles.

6. 150 - The results obtained
Rezultatele ~ EMG 100 are illustrated in Figure

prezente in figura 6 0 6.

pune in evidentd fap- . ' ' ' ' The EMG results in

m D m lisD m S m.temporalis S

p

tul, ca la aplicarea tes-

Figure 6 show that when

tului cu efort fizic in Fig. 6 Caracteristica comparativa ale amplitudei medii a potentialelorde  applying the exercise

pozitia de angrenare
fortatd a maxilarelor in

actiune (pV) la pacientii cu ADM cu si fara CTT in perioada (,contractia
musculard in pozitia de intercuspidare maxima” 5 sec.”)

test in the position of
maximum intercuspida-

decurs de 5 secunde la  Fig. 6 Comparative characteristic of mean amplitude of action potentials ~ tion within 5 seconds in

copii cu anomalii den-

(uV) in patients with malocclusions with and without tension—type

children with malocclu-

to-maxilare, asociatd cu  headache during the period (“maximum intercuspation position 5sec”). ~ sions, associated with

cefalee de tensiune re-

levd mentinerea in con-

tinuare a diminuarii evidente, comparativ cu norma
(406,84£13,592), a amplitudinii medii atat la nivelul
mm. maseteri D (345,61+11,342 uV, p<0,01), in spe-
cial mm. maseteri S (288,23+8,262 uV, p<0,001), cat
sila cei temporali S (170,1£10,174 1V, p<0,001).

Testul cu efort fizic scoate in evidenta o alta par-
ticularitate importantd din punct de vedere clinic si
anume, ca aceastd diminuare a capacitatii de contrac-
tie musculare este mai evidenta in lotul copiilor cu
anomalii dento-maxilare fird cefalee de tensiune, in
special in m. masseter D (286+7,52 V, p<0,001), m.
masseter S (146,8+1,64 1V, p<0,001) si m.temporal S
(165,7+7,548 uV, p<0,001).

Concomitent, se menfine o asimetrie a duratei
medii a activitatii bioelectrice (ms) care la copii cu
anomalii dento-maxilare sporeste comparativ cu lotul
copiilor cu creierul intact, in asociere la copii cu ce-
falee de tensiune evidentiem in m. masseter D (de la
1,08+0,06 ms in norma panala 2,6+0,11 ms, p<0,001),
in m. masseter S (de la 1,4+0,071 ms in norma pana
la 2,1+0,06 ms, p<0,001), iar la copiii cu anomalii
dento-maxilare fard cefalee de tensiune m. masseter
D (de la 1,08+0,06 ms in norma pana la 2,1+0,05 ms,
p<0,001), m masseter S (de la 1,4+0,071 ms in nor-
ma pana la 1,7+0,09 ms,

tension type headache

reveals the continued
maintenance of obvious decrease compared to the
norm (406.84 + 13,592), of the average amplitude
both at the level of mm. masseters R (345.61 + 11.342
1V, p <0.01), especially masseter L (288.23 + 8.262
1V, p <0.001), as well as the temporal L (170.1 +
10.174 wV, p < 0.001).

The exercise test highlights another clinically
important feature, namely that this decrease in
muscle contraction capacity is more evident in the
group of children with malocclusions without ten-
sion-type headache, especially in masseter R (286 +
7.52 uV, p <0.001), m. Masseter L (146.8 + 1.64 pV,
p <0.001) and m. temporalis L (165.7 + 7.548 uV, p
<0.001).

At the same time, an asymmetry of the potential
duration (ms) is maintained, which in malocclusions
increases compared to the group of children with in-
tact brain, in association with children with tension-
type headache (de la 1,08+ 06 ms in the norm up to
2.6+0.11 ms, p <0.001), in m. Masseter L (from 1.4 +
0.071 ms in the norm up to 2.1 £ 0.06 ms, p < 0.001),
and in children with malocclusions without tension—-
type headache m. Masseter R (from 1.08 + 0.06 ms
in normal to 2.1 £ 0.05 ms, p <0.001), m masseter L

(from 1.4 + 0.071 ms in

p<0,05), m. temporal S

normal to 1.7 + 0.09 ms,

(de la 1,000+0,046 ms % p <0.05), m. temporalis
pand la 1,4+0,046 ms 15 L (from 1,000 + 0.046
p<0,001) (figura 7). 5 ms to 1.4 + 0.046 ms p
Faza finald a con- 0 - T T T ' <0.001) (figure 7).
tractiilor musculare @Q @Q ° = Norma Final phase of muscle
(restabilire a contractiei ‘b&f»’o Qo@ & & WADMuCTT  (outractions (“ reestab-
musculard®) 6‘¢ &@Q &'& &s"& ADM fara CTT  [ishment of muscle con-

Analizdnd parame-
trii electromiografici in

Fig. 7 Caracteristicd comparativa a duratei medii a potentialului (msin

traction”)
Analyzing the EMG

faza initiald (care pune perioada de aplicare a efortului fizic (,contractia in pozitia de intercuspidarea parameters in the initial

in evidentd asimetrii
musculare la nivel lo-
cal), dar si wvariatiile
parametrilor  electro-
miografici la aplicarea

maxima 5 sec”) in cadrul grupurilor de pacienti (ADM cu si fara CTT)

Fig. 7 Comparative characteristic of the average duration of the potential
(ms) during the period of application of the physical effort (“ maximum
intercuspidation 5 sec”) within the groups of patients (malocclusionswith  in ~ EMG  parameters

and without tension—type headache)

phase (which highlights
muscle asymmetries lo-
cally), but also variations

when applying physi-
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efortului fizic (testul cu ,,angrenarea fortata a maxi-
larelor timp de 5 sec®) am determinat persistenta la
pacienti cu anomalii dento-maxilare a activitatii bi-
oelectrice anormale, preponderent in regiunea mm.
maseter si temporal pe stanga.

Capacitatea de revenire a amplitudinei medii a
activitdtii bioelectrice (uV) a muschilor masticatori
si a duratei medii a acti-

cal effort (test “maximum contraction for 5 sec”)
we determined in patients with malocclusions the
persistence of muscle activity in abnormal electrical,
mainly in the region mm. masseter and temporalis

on the left.
The ability to return the average amplitude of the
action potentials (V) of the masticatory muscles and
the duration of their po-

vitdtii bioelectrice (ms) 400

g tential (ms) can confirm

3035 ;s
poate confirma ori infir- 300 ’

210,3

186 or refute the congenital

ma caracterul congenital 200
ori dobandit a sldbiciu- 100

or acquired character
of the detected muscle

nii musculare depistate, 0 - o - - -, = Norma weakness, especially the

A . . . D ) 'S S .

in specu.il si rlolulAul feno- ﬁ@ Qo@\ %éo@@ Q@@* wADM cu cTT  Toleof the pain phenom-

menului algic. In acest § & & & enon. In this context we
© & & = ADM fard CTT

context am urmarit ca-
pacitatea  parametrilor
electomiografici studiati
in faza de relaxare ma-
xima timp de 5 secunde
(figura 8).

Analizind  rezulta-
tele investigatiei la pa-
cientii cu anoamlii dento-maxilare in asociere ori
nu cu manifestdrile clinice ale fenomenului algic in
raport cu creierul intact, am determinat cd, reveni-
rea amplitudinii medii (1V) la pacientii cu anomalii
dento-maxilare este mai lentd comparativ cu copiii
din lotul cu creierul intact. In raport cu prezenta/ab-
senta fenomenului algic parametrii electromiografici
au revenit variat la nivelul initial, in special: cel mai
lent isi revine dupa testul cu efort fizic parametrii la
copii din lotul cu anomalii dento-maxilare si cefa-
lee de tensiune, in special m.masseter, preponderent
pe dreapta (303,5+8,73 uV contra 158,84+5,278 uV
p<0,001 la copiii cu creierul intact), m.masseter S
(291+7,81 pV contra 200,0+4,003 pV, p<0,001) si m.
temporal D (208,0£5,958 uV contra 166,840+5,735,
p<0,001). In lotul copiilor cu anomalii dento-maxi-
lare fara cefalee de tensiune restabilirea capacitatii
musculare a muschilor masticatori era nesemnifica-
tiv probabil din cauza capacitatii joase de contractie
musculare la acesti copii.

Durata activitétii bioelectrice (ms) se restabiles-
te mai lent in toate grupele de muschi, atat in lotul
cu anomalii dento-maxilare si cefalee de tensiune cat

Fig. 8 Caracteristica comparativa a amplitudinii medii (uV) la pacientiicu .
ADM asociate ori nu cu CTT in perioada de restabilire a contractiei musculara
Fig. 8 Comparative characteristic of mean amplitude (uV) in patients with
malocclusions associated or not with tension—type headache during the
period of reestablishment of muscle contraction

followed the capacity of
EMG parameters
studied in the maximum
relaxation phase for 5
seconds (figure 8).

Analyzing the results
of the investigation in
patients with malocclu-
sions in association or not with the clinical mani-
festations of the pain phenomenon in relation to the
intact brain, we determined that the return of mean
amplitude (uV) in patients with malocclusions is
slower compared to children in the intact brain. In
relation to the presence / absence of the algic phe-
nomenon, the EMG parameters returned varied at
the initial level, especially: the slowest one recovers
after the physical effort test the parameters in the
group with malocclusions and tension type headache,
especially m. masseter, mainly on the right (303.5 +
8.73 uV versus 158.84 + 5.278 uV p <0.001 in chil-
dren with intact brain), m. masseter L (291 + 7.81
1V versus 200.0 + 4.003 pV, p <0.001) and m. tem-
poralis R (208.0 £ 5.958 pV versus 166.840 + 5.735, p
<0.001). In the group of children with malocclusions
without tension-type headache, the reestablishing
of the muscular capacity of the masticatory muscles
was insignificant, probably due to the low capacity of
muscular contraction in these children.

The potential duration (ms) is restored more
slowly in all muscle groups, both in the group with
malocclusions and tension-type headaches and in the

si in lotul cu anomalii )5

group with malocclu-

dento-maxilare fird ce-
falee de tensiune simi-
lar in m.masseter si m.
temporal. O restabilire
mai lentd evidentiem 03

sions without tension—
type headaches similar
in m. masseter and m.
temporal. A slower re-
covery is evident in m.

u Norma
mADM cu CTT
w ADM fara CTT

in m.masseter atit din 0 -
stinga din lotul copi-
ilor cu anomalii den-
to-maxilare si cefalee
de tensiune (2,2+0,07
contra 1,1£0,081 ms
p<0,001), cat si din

m.masseter D m.temporalisD m.masseter S m.temporalis S

Fig.9 Comparative characteristic of mean duration of muscle contractions
(ms) in patients with malocclusions, association and not associated with

masseter both on the left
of the group of children

Fig. 9 Caracteristicd comparativa a duratei medii a contractiilor musculare  (vith malocclusions and
(ms) la pacientii cu ADM, asociere si neasociate cu CTT in perioada de
restabilire a contractiei musculara

tension-type headache
(2.2 + 0.07 versus 1.1 +
0.081 ms p <0.001) and
on the right (1.9 = 0.07

dreapta (1,9+0,07 con- tension—type headache during the period of reestablish of muscle contraction ~ versus 1.1 + 0.071 ms p

tra 1,1£0,071 ms p<0,001), m.temporal D (2,0+0,055
contra 1,240,063 ms p<0,001), m.temporal S
(1,8+0,082 contra 1,440,075 ms p<0,001 (figura 9).

Dupéd cum putem observam din figura 9 inceti-
nirea restabilirii amplitudinei in perioada de relaxare
maxima este insotita concomitent si de sporirea du-
ratei medii a contractiilor musculare (ms) preponde-
rent la pacientii cu anomalii dento-maxilare asociata
cu cefalee de tensiune comparativ cu copiii din lotul
cu anomalii dento-maxilare si fird cefalee de tensi-
une. Aceasta pune in evidentd faptul cd aparatul ne-
uro-muscular la copiii cu anomalii dento-maxilare
fard cefalee de tensiune se deosebeste atit calitativ,
cat si cantitativ, corespunzator, necesitd o abordare
diferitd, din punct de vedere curativ, de cel al copiilor
cu anomalii dento-maxilare si cefalee de tensiune.

Astfel spus, nu este evidenta eficienta metodelor
de tratament ortodontic si de profilaxie a pentru pe-
rioada de varsta scolard si adolescent bazate pe dove-
zilor existente in literatura de specialitate, fiind nece-
sare studii, legate de alfi factori cu mai multe metode
de tratament aplicate concomitent. In literatura de
specialitate se vorbeste frecvent despre asocierea ta-
bloului clinic al anomaliilor dento-maxilare la copii
cu patologia neurologica functionald si organica (co-
piii cu nevoi speciale).

Ca urmare diagnosticul anomaliilor dento-maxi-
lare in stomatologia pediatrica se bazeazd in continu-
are pe rezultatele unor manifestari clinice si exame-
nul imagistic [20, 21].

Diagnosticul definitiv al anomaliilor dento-ma-
xilare este necesar datorita consecintelor secundare,
in special si psihologice ale acestui diagnostic, dar si
datorita impunerii unui tratament costisitor si pe ter-
men lung cu eficacitate mica. Concomitent diagnos-
ticul precis de anomalie dento-maxilard la copii de
varsta scolard si adolescenta este necesar si datorita
faptului ca manifestdrile clinice sunt nespecifice cu
deregléri neurologice. Examenul imagistic prin orto-
partograma ori cefalometria de profil a structurilor
maxilo-faciale confirma doar prezenta formelor ano-
maliilor dento-maxilare la copii.

La orice pacient cu simptome clinice §i imagistice
ale anomaliilor dento-maxilare trebuie evaluati para-
metrii electromiografici in diferite faze de contractii
musculare, dar si in faza de restabilire a modificarii lor.
Confirmarea diagnosticului de anomalie dento-ma-
xilard asociatd cu cefalee de tensiune se efectueazi in
baza electromiografiei muschiilor masticatori, care este
o investigatie rapida, sigura si relativ ieftind. Parame-
trii esentiali care sunt mdsurati prin electromiografie
a muschilor masticatori sunt amplitudine medie (uV)
si durata medie (ms) a activitétii bioelectrice precum
si raportul lor in diferite faze de contractie. Metoda
suplimentara de investigatie a muschiilor masticatori
trebuie sd respecte criterii de validitate si reproducti-
bilitate pentru a putea fi considerata o sursa corecta de
informatie. Electromiografia trebuie efectuatd de per-
sonal antrenat; in caz de dubiu asupra validitétii ei se
recomandd repetarea intr-un centrul specializat.

<0.001), m. temporalis R (2.0 + 0.055 versus 1.2 +
0.063 ms p <0.001), m. temporalis L (1.8 + 0.082 ver-
sus 1.4 + 0.075 ms p <0.001 (Figure 9).

As we can see from Figure 9, the slowing of the
restoration of amplitude during maximum relax-
ation is accompanied by an increase in the aver-
age duration of muscle contractions (ms) mainly
in patients with malocclusions associated with
tension-type headaches compared to children in
the group with malocclusions and without ten-
sion-type headaches. This highlights the fact that
the neuromuscular system in children with mal-
occlusions without tension-type headache differs
both qualitatively and quantitatively, accordingly,
requires a different approach, from a curative point
of view, than that of children with malocclusions
and headache.

That said, the effectiveness of orthodontic treat-
ment and prophylaxis methods of malocclusions for
school and adolescent age based on evidence in the
literature is not obvious, and studies are needed on
other factors with several treatment methods applied
simultaneously. The literature frequently talks about
the association of the clinical manifestation of mal-
occlusions in children with functional neurological
pathology, especially organic, in children with spe-
cial needs.

As a result, the diagnosis of malocclusions in pe-
diatric dentistry is still based on the results of clinical
manifestations and imaging examination.

The definitive diagnosis of malocclusions is nec-
essary due to the secondary, especially psychological
consequences of this diagnosis, but also due to the
imposition of an expensive and long-term treat-
ment with low efficacy. At the same time, the pre-
cise diagnosis of malocclusions in school-aged and
adolescent children is also necessary due to the fact
that the clinical manifestations are nonspecific with
neurological disorders. Imaging examination by pan-
oramic x-ray or profile cephalometric of maxillofa-
cial structures confirms only the presence of maloc-
clusions in children.

In any patient with malocclusions symptoms,
the EMG parameters must be evaluated in different
phases of muscle contractions, but also in recover-
ing phase of their modification. Confirmation of the
diagnosis of malocclusions associated with tension-
type headache is made based on EMG on the masti-
catory muscles, which is a quick, safe, and relatively
inexpensive investigation. The essential parameters
that are measured by EMG of the masticatory mus-
cles are the average amplitude of the action poten-
tials (uV) and the duration of their potential (ms)
as well as their ratio in different contraction phases.
The EMG method on the masticatory muscles must
meet validity and reproducibility criteria in order to
be considered a correct source of information. EMG
must be performed by trained personnel; In case of
doubt about its validity, it is recommended to repeat
it in a specialized center.

Pavel Godoroja
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Manifestérile clinice ale anomaliilor dento-ma-
xilare asociate clinic cu spasme musculare depind
in mare masura de muschiul implicat in procesul
patologic predominant dar si de circumstantele care
au condus la crearea lor [22, 23, 24]. Practic in toa-
te cazurile de anomalii dento-maxilare, asociate cu
cefalee de tensiune si se acutizeaza pe masura ce
muschiul se contracta, dar, studiind capacitatile de
relaxare dupd testul cu efort fizic maximal timp de
5 secunde, fenomenul algic se poate acutiza si dupd
terminarea masticatiei (in faza de relaxare maximal
din cauza relaxdrii partiale) [25]. Am urmdrit la nivel
electromiografiei de suprafata cd in ADM mastica-
tia are loc cu contractii musculare partiale repetitive.
Din aceste considerente la copiii cu ADM masticatia
frecvent se asocia cu cefalee de tensiune, urmate de
slabiciuni generale, iar obiectiv evidentiem micsora-
rea masei musculare in muschii masseter si tempo-
ral la palpare, iar in unele cazuri — si cu dereglari
senzoriale. In urma examenului electromiografic in
diferite faze ale contractiilor musculare la copiii cu
ADM asociate ori nu cu cefalee de tensiune am evi-
dentiat caracter functional si reversibil al aparatului
neuro-muscular si, concomitent, am diferentiat copiii
care necesita tratament ortodontic si neurologic de
lungd durata sau ortodontic propriu-zis.

Concluzii

Electromiografia este o metoda obiectiva de exa-
minare a caracterului neuro-reflector si necesard
pentru a confirma prezenta ori absenta slabiciunii
musculare patologice ale aparatului neuromuscular
implicat in actul masticator.

Conform studiului dat pacientii cu anomalii den-
to-maxilare care prezintd la examenul clinic exo-/
endobucal o asimetrie faciald sau o devierea a liniei
mediane la arcada superioard/inferioard de origine
congenitala si dobindita prezinta concomitent o ten-
dinta de complicatii suplimentare la nivelul sistemu-
lui nervos periferic si muscular.

O combinatie dintre scaderea amplitudinii me-
dii (uV), asociatd cu crestere duratei activitagii
bioelectrice(ms) pentru un muschi din sistemul mas-
ticator la copiii cu anomalii dento-maxilare reflecta
reducerea capacitétii de contractie musculara, in ca-
zul analizat mai accentuata la pacientii cu anomalii
dento-maxilare si fara cefalee de tensiune.

The clinical manifestations of malocclusions
clinically associated with muscle spasms largely de-
pend on the muscle involved in the predominant
pathological process but also on the circumstances
that led to their creation [22, 23, 24]. In virtually all
cases of malocclusions associated with tension-type
headaches and worsens as the muscle contracts, but
studying the relaxation capabilities after the test with
maximum physical effort for 5 seconds, the pain may
worsen after chewing (in the maximum relaxation
phase due to partial relaxation) [25]. We followed
at EMG level that in malocclusions the mastication
takes place with repetitive partial muscular contrac-
tions. For these reasons, in children with malocclu-
sions, chewing is often associated with tension-type
headaches, followed by general weaknesses, and we
objectively show a decrease in muscle mass in the
masseter and temporalis muscles on palpation, and
in some cases — and with sensory disorders.

Following the EMG examination in differ-
ent phases of muscle contractions in children with
malocclusions associated or not with tension-type
headache, we highlighted the functional and revers-
ible nature of the neuro-muscular system and, at the
same time, we differentiated children who require
long-term orthodontic and neurological treatment
or pure orthodontic treatment.

Conclusions

Electromyography is an objective method of ex-
amining the neuro-reflective character and neces-
sary to confirm the presence or absence of pathologi-
cal muscle weakness of the neuromuscular system of
the masticatory act.

According to this study patients with malocclusions
who present facial asymmetry or a deviation of the
midline at the upper / lower dental arch during exo- /
intraoral clinical examination caused by congenital or
acquired factors simultaneously present a pathology of
the peripheral nervous and muscular system.

A combination of a decrease in mean amplitude
(1V) associated with an increase in potential dura-
tion (ms) for a masticatory muscle in children with
malocclusions reflects a reduction in muscle contrac-
tion capacity, in the case analyzed more pronounced
in patients with malocclusions and without tension-
type headache.
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Rezumat

Afectiunea pulpard se considerd ca fiind
una dintre cele mai frecvente urgente in stoma-
tologie, materializatd prin caracterul durerii si
ocupa unul dintre primele locuri in patologiile
pulpare [5]. Copiii pot pierde dintii deciduali si
chiar cei permanenti inci incomplet formati ca
urmare a infectarii pulpei, care deobicei este re-
zultatul unei traume sau carii dentare. In urma
unei posibile pierderi timpurii a dintelui afectat,
potapdrea complicatii nu doar in procesul erup-
tiei dintilor permanenti, dar si in dezvoltarea
oaselor maxilare, ulterior forméndu-se o malo-
cluzie [7]. Tratamentul endodontic este indicat
la dintii deciduali ce prezintd inflamatii cronice
sau necroza si scopul sau este de a pastra dintii
in cavitatea bucald pana la momentul exfolierii
fiziologice a acestora. Alegerea metodei de trata-
ment se face in functie de starea de imbolnavire
pulpard, de stadiul fiziologic in care se afld din-
tele respectiv, de importanta dintelui pe arcada
si de alti factori locali, generali sau de altd na-
turd. Metodele de tratament ale pulpitelor din-
tilor deciduali sunt urmdtoarele: coafajul pulpar
indirect, coafajul pulpar direct, amputatia vitald
(pulpotomia), amputatia devitala, extirpatia vi-
tald (pulpectomia), extirpatia devitala.

Cuvinte cheie: tratamentul pulpitelor,
dinti temporari, clasificarea pulpitelor, dia-
gnosticul pulpitelor.

Introducere

La etapa actuald pedodontia este consideratd o
disciplind deosebit de importanta in cadrul specia-
litailor medicale, interesul ei crescand considerabil
in ultimele decenii, ca urmare a frecventei mari a
cariei dentare §i paradontopatiilor, afectiuni care pot
determina complicatii locale severe sau agrava starea
de sdnatate generald i psihica a copilului. Afecfiu-
nea pulpard reprezinta cea mai frecventa urgenta in
stomatologie, materializatd prin caracterul durerii si
ocupd unul dintre primele locuri in patologiile pul-
pare [5]. Actualitatea ei se determind prin sporirea
numdrului bolnavilor, cresterea gravitatii evolutiei
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Summary

The pulp disease is considered to be one
of the most frequent emergency in dentistry,
materialized by the burning process and takes
first place in pulp pathology. Children may
lose decidual teeth and even the permanent
ones as a result of pulp infection, that is usu-
ally caused by dental traumas or tooth decay.
In case of a possible early loss of the affected
tooth, there could appear complications not
only in the eruption process of permanent
teeth, but also a disfunction in the growth
process of maxillary bones. Endodontic treat-
ment is indicated on temporary teeth with
chronic inflammation or necrosis and its aim
is to keep the teeth in the oral cavity until its
physiological exfoliation. The choice of the
treatment method is made according to the
type of pulp inflammation, the physiologi-
cal period of the tooth, its importance for the
dental arch and many other local or general
factors. Treatment methods of the pulpitis
may vary and are as follows: indirect pulp
capping, direct pulp capping, vital pulpotmoy,
nonvital pulpotomy, vital pulpectomy, nonvi-
tal pulpectomy.

Key words: pulp therapy, temporary teeth,
clasification of pulpitis, pulp diagnosis.

Introduction

Nowadays pedodontics is considered to be
very important between all dentistry specialities,
its interest being considerably enlarged in the past
decades, due to the high frequency of dental car-
ies and periodontal disease, conditions that could
lead to local severe complications or could ag-
gravate the general health and mental state of the
child. The pulp disease is considered to be one of
the most frequent emergency in dentistry, materi-
alized by the nature of the pain and takes first place
in pulp pathology [5]. Its actuality is determined
by the expanded number of patients, the increased
severity of clinical evolution, complications and

clinice, complicatiile si dificultatile tratamentului [3].
Tratamentul (endodontic al) dintilor deciduali este
predictibil si oarecum sigur, cu prognostic favorabil,
datorita numeroaselor cercetdri ficute de-a lungul
timpului, ce au creionat cei mai potriviti pasi care
duc la un rezultat de succes.

Copiii pot pierde dintii deciduali §i chiar cei per-
manenti inca incomplet formati ca urmare a infec-
tarii pulpei, care deobicei este rezultatul unei trau-
me sau carii dentare. In urma unei posibile pierderi
timpurii a dintelui afectat, pot apdrea complicatii nu
doar in procesul eruptiei dintilor permanenti, dar si
in dezvoltarea oaselor maxilare, ulterior formandu-se
o malocluzie [7]. Inlocuirea dintilor pierduti cu punti
dentare, microproteze sau implante, nu reprezinta
o indicatie pentru a trata defectul in cazul copiilor.
Deobicei se utilizeaza mentinatoare de spafiu, niste
proteze partial mobilizabile ce urméresc dezvoltarea
arcadelor alveolo-dentare, care insd nu inlocuiesc in
totalitate functia sistemului stomatognat si necesita
o monitorizare constanta [2]. Atdt din motiv functio-
nal cdt si estetic, tratamentul endodontic este cel prefe-
rential cdnd este prezent riscul pierderii premature a
unui dinte, deoarece se poate pastra functia acestuia,
a maxilarelor §i nu in ultimul rand, a limbii. Totodata
se pot preveni diferite disfunctii fonetice sau eruptii
atipice ale dintilor permanenti.

Un prognostic favorabil este asigurat in primul
rand de stabilirea diagnosticului corect. Este foar-
te importantd colectarea anamnezei nu doar de la
pacient, dar si de la périntele acestuia, care ne poa-
te oferi date decisive intru stabilirea diagnosticului.
Diagnosticul clinic derivd din urmatoarele: o analiza
completd si coerentd a istoriei medicale a pacientu-
lui (prezenta concomitentd a altor maladii de ordin
general); analiza istoriei medicale stomatologice;
examinarea obiectivd a structurilor si {esuturilor ex-
traorale si intraorale; examinarea radiograficé a din-
telui afectat; efectuarea testelor clinice, precum: pal-
parea, percutia si verificarea mobilitatii [6]. Alegerea
metodei de tratament se face in functie de starea de
imbolnavire pulpara, de stadiul fiziologic in care se
afla dintele respectiv, de importanta dintelui pe arca-
dé si de alfi factori locali, generali sau de alta natura.
Intre factorii locali se regdsesc: gradul de distructie
coronard, asocierea la resorbtia radiculara obisnuité
aresorbtiilor patologice, interna sau externa, existen-
ta unei mobilita{i dentare severe sau a unei distructii
importante a osului alveolar.

Alti factori care trebuie luati in considerare in
alegerea tratamentului sunt reprezentati de gradul
de cooperare cu pacientul, interesul manifestat de
périnte in rezolvarea problemei stomatologice a co-
pilului, posibilitatea de a veni la tratament in sedinte
repetate [4]. Tindem sd mentiondm cd nu doar ale-
gerea metodei corecte de tratament este importantd,
dar si alegerea solutiilor de irigare a canalelor radi-
culare si dupd cum urmeaza, a materialelor de obtu-
rare. Folosirea incorectd a solutiilor de irigare poate
conduce nemijlocit la necroza tesuturilor periapicale

the difficulty of treatment [3]. The endodontic
treatment of the decidual teeth is predictible and
reliable, with a favorable prognosis, thanks to nu-
merous researches made over time, that have high-
lighted the most appropiate steps that lead to a
successful treatment.

Children may lose decidual teeth and even the
permanent ones as a result of pulp infection, that
is usually caused by dental traumas or tooth decay.
In case of a possible early loss of the affected tooth,
there could appear complications not only in the
eruption process of permanent teeth, but also a dis-
function in the growth process of maxillary bones
[7]. The replacement of lost teeth with dental bridg-
es, microprotheses or implants do not represent an
indication to treat the defect in children. Space main-
tainers are usually used; they are partially mobiliz-
able prostheses that follow the arch development but
which do not completely replace the function of the
dental system and require constant monitoring [2].
Both for functional and aesthetic reasons, endodon-
tic treatment is the preffered one when there is a risk
of premature tooth loss, because the tooth, jaw and
tongue function can be kept. At the same time, vari-
ous phonetic dysfunctions or atypical eruptions of
permanent teeth can be prevented.

A favorable prognosis is ensured first of all by es-
tablishing the correct diagnosis. It’s very important
to collect the anamnesis not only from the patient,
but also from his parent, who can provide us with
decisive data to establish the diagnosis. Clinical di-
agnosis is derived from the following: a complete
analysis of the patient’s medical history (the pres-
ence of other general diseases); analysis of dental
medical history; objective examination of extraoral
and intraoral structures and tissues; radiographic
examination of the affected tooth; clinical examina-
tion, as: palpation, percution and presence of dental
mobility [6]. The choice of the treatment method is
made according to the type of pulp inflammation,
the physiological period of the tooth, its importance
for the dental arch and many other local or general
factors. Between local factors we can mention: coro-
nary destruction, association to regular resorption of
pathological one, internal or external, the existence
of severe dental mobility or significant destruction of
the alveolar bone.

Other factors that need to be considered in the
choice of treatment are the degree of cooperation
with the patient, the parent’s interest in solving the
child’s dental problem the possibility to come to
treatment in repeated sessions [4]. We tend to men-
tion that not only the choice of the method of treat-
ment is important, but also the choice of irrigant
solutions and as follows the root canal filling materi-
als. Incorrect use of irrigation solutions can directly
lead to necrosis of periapical tissues that will lower
the success rate of the chosen treatment method. The
methods of treatment of pulpitis in deciduous teeth
are the following: indirect pulp capping, direct pulp
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ce vor scade substantial rata de succes a metodei de
tratament alese. Metodele de tratament ale pulpitelor
dintilor deciduali sunt urmatoarele: coafajul pulpar
indirect, coafajul pulpar direct, amputatia vitala (pul-
potomia), amputatia devitala, extirpatia vitald (pul-
pectomia), extirpatia devitala.

Scopul lucrarii: Analiza descriptiva a etiologiei,
simptomatologiei, diagnosticului si metodelor de tra-
tament ale pulpitelor la copiii cu din{i temporari.

Material si metode

Materialul clinic a fost studiat in cadrul Catedrei
de Propedeutica Stomatologicé ,,Pavel Godoroja“ a
Universitatii de Stat de Medicina si Farmacie ,,Ni-
colae Testemitanu® in perioada septembrie 2018 —
martie 2019. Studiul a inclus 25 de pacienti, care au
fost supusi tratamentului pulpitelor dintilor tempo-
rari. Pe baza acuzelor prezentate de cétre pacienti si a
anamnezei efectuate, s-a putut stabili diagnosticul si
crea planul de tratament corect pentru fiecare caz in
parte. Dintre metodele clinice de examinare au fost
folosite urmatoarele: inspectia, palpatia, percutia,
testul de vitalitate la excitanti termici (jetul de aer sau
de apa rece). Drept metoda paraclinica de examinare
s-a utilizat ortopantomografia si radiografia retroal-
veolara, in proportie de 20% dintre pacienti.

In studiul curent ne-am axat pe clasificarea pro-
pusa de Vinogradova T. si pe etapizarea tratamente-
lor dupd Godoroja P., Spinei A., Spinei I.

Rezultatele cercetarii au fost grupate dupa urma-
toarele criterii: sexul pacientilor, varsta pacientilor,
clasificarea dupa dintii afectati, metodele de tratament
alese ale pulpitelor dintilor temporari, materialele uti-
lizate pentru obturarea ca-
nalelor radiculare a dintilor
deciduali. Din totalul de 25
de pacienti inclusi in studiu,
14 au fost de sex feminin si
11 de sex masculin (figura
1), ceea ce reprezinta un ra-
port neinsemnat.

Din numirul total de
pacienti tratati, tratamentul
pulpar prin metoda coafa-
jul indirect a fost aplicat la

Fig. 1. Repartizarea pacientilor dupa sex (din numdrul total al
cazurilor %).

Fig. 1. Distribution of patients by gender (of the total number of

capping, vital pulpotomy, nonvital pulpotomy vital
pulpectomy, nonvital pulpectomy.

Aim of the study: Descriptive analysis of etiol-
ogy, symptomatology, diagnosis amd methods of
treatment of pulpitis in children with temporary
teeth.

Material and methods

The clinical material was studied at the Depart-
ment of Dental Propedeutics ,Pavel Godoroja”,
State University of Medicine and Pharmacy ,,Nico-
lae Testemitanu” between September 2018 — March
2019. The study included 25 patients who underwent
the treatment of pulpitis in children with temporary
teeth. Based on the complaints presented by the pa-
tients and the anamnesis, the diagnosis was estab-
lished and the treatment plan was created. Among
the clinical examination methods, the following were
used: inspection, palpation, percution, vitality test
for thermal stimulants (air jet or cold water). As a
paraclinical examination method, ortopantomog-
raphy and retroalveolar radiography were used in a
proportion of 20%.

In the current study we used the classification
proposed by Vinogradova T. and treatment proposed
by Godoroja P, Spinei A., Spinei I (2005).

The research results were grouped according to
the following criteria: gender, age, clasification by af-
fected teeth, methods of treatment of pulpitis in chil-
dren with temporary teeth, materials that were used
for root canal filling in deciduous teeth. Of the total
of 25 patients included in the study, 14 were girls and
11 boys (figure 1), which is an insignificant rapport.
Of the total number of

B Foto treated patients, pulp ther-

m " . apy through indirect pulp
mBaietl  capping was used for 8 pa-

B Gitls tients,' vital pulp<.)tomy for
2 patients, nonvital pulp-
otomoy — 3 patients and
nonvital pulpectomy — 12
patients (figure 2).

The age of patients who
came to the dental clinic
varied between 4 and 8

= Boys

cases).

\

* Vital
pulpotomy

* Indirect
pulp

¢ Coafaj
indirect

* Amputatie
vitala

capping 20/
(1]

48% 1§
* Nonvital * Nonvital
pulpectomy e pulpotomoy

64

Fig. 2. Repartizarea metodelor de tratament dupa numarul
pacientilor tratati.

8%

* Amputatie
devitala

48% §
* Extirpatie
devitala "

Fig. 2. Distribution of treatment methods after the number of
treated patients.

8 pacienti, amputatia
vitald la 2 pacienti,
amputatia devitald a
pulpei coronare — la
3 pacienti si extirpa-
tia pulpard devitald
— la 12 pacienti (fi-
gura 2).

Varsta pacienti-
lor ce s-au prezentat

‘8%

24%

0,

® 4 ani - 4 pacienti
® 5ani - 11 pacienti
B 6 ani - 6 pacienti
® 7 ani - 2 pacienti
® 8 ani - 2 pacienti

m 4 years old - 4 patients
m 5 years old - 11 patients
m 6 years old - 6 patients
m 7 years old - 2 patients

years old, most of
whom are aged 5 and
6 years old (figure
3). This yield corre-
sponds to data from
literature sources.

Results and dis-
cussions
From 25 patients

. '44%

la cabinet a variat in-
tre 4 si 8 ani, cei mai
multi fiind pacientii
de 5 si respectiv 6 ani
(figura 3). Acest ran-
dament coincide cu
datele din sursele de
literatura.

Rezultate si discutii

Dintre cei 25 de pacienti
inclusi in studiu, 8 (32%) s-au
prezentat la medicul stomatolog
cu carii cronice profunde, iar in
urma anamnezei si a examenului
obiectiv nu s-au depistat semne
clinice de afectare pulpard. Ti-
nand cont de gradul de afectare
dentinard si de particularitatile

Fig. 3. Repartizarea pacientilor conform varstei.

Fig. 3. Distribution of patients by age.

m § years old - 2 patients included  in  the

study, 8 were diag-
nosed with chronic
deep cavities and
after the anamnesis
and clinical exami-
nation there was no
sign of pulp inflammation. Tak-
ing into account the degree of
dental damage and the anatomi-
cal particularities of the decidual
teeth, we chose as a treatment
method the indirect pulp cap-
ping. After the accidental open-
ing of the pulp chamber in the
deep cavity, 2 patients were
treated with the vital pulpoto-
my. Other 3 patients of 4 years
old were treated with nonvital

anatomice ale dintilor deciduali, m Metapex pulpotomy, and the following
am ales drept metoda de trata- (MetaBiomed) 12 patients who were diagnosed
ment coafajul pulpar indirect . . with acute serous pulpitis or
intr-o singurd vizitd. In urma = Diapex (DiaDent) chronic fibrous pulpitis followed
deschiderii accidentale a camerei = [RM (Dentsp]y) the treatment through nonvital

pulpare in cavitatea carioasa pro-
funda, 2 dintre pacienti au fost
tratafi prin metoda amputatiei

Fig. 4. Repartizarea conform materialelor utilizate
pentru obturarea canalelor dintilor temporari.

pulpectomy. For root canal fill-
ings were used 2 types of calcium
hydroxide and iodoform based

vitale. Alti 3 pacienti care au fost Fig- 4. Distribution according to the materials used  aste  Metapex (MetaBiomed)

tratafi prin tehnica amputatiei
devitale aveau cate 4 ani fiecare,
insa urmatorii 12 pacienti ce au fost diagnosticati cu
pulpita acuta seroasa sau pulpita cronicé fibroasd au
urmat tratamentul prin metoda extirpatiei devitale a
pulpei. Pentru obturarea canalelor radiculare (figura
4) au fost utilizate paste pe baza de hidroxid de cal-
ciu si iodoform, de la 2 firme producétoare Metapex
(MetaBiomed) si Diapex (DiaDent), dar si un mate-
rial intermediar restaurativ pe baza de zinc oxid-eu-
genol IRM (Dentsply), pentru a urmari evolutia in
timp a dintilor cauza.

Caz clinic

Pacientul B. I, in varsta de 6 ani, s-a adresat cu
urmatoarele acuze: dureri tranzitorii provocate de
dulce si alimente sau bauturi reci; dureri spontane
nocturne de scurta duratd. Durerile atenueaza de la
excitanti calzi. Pacientul poate indica dintele cauza.
In urma efectudrii examenului exo- si endooral, a
diagnosticului diferentiat, colectarii datelor clinice §i
paraclinice, diagnosticul clinic stabilit a fost de pul-

for root canal filling of the deciduous teeth.

and Diapex (DiaDent), but also
the Intermediate Restorative Ma-
terial IRM (Dentsply, SUA) which is based on zinc
oxide-eugenol.

Clinical case

Patient B. 1., 6, came with the following com-
plaints: dental pain caused by sweets and cold foods
or drinks; short-term night pain which is very in-
tense. The pain alleviates from hot factors. The pa-
tient indicated the affected tooth. Following the exo-
and endooral examination, clinical and paraclinical
data, the differential diagnosis, we established the

clinical diagnosis of acute serous pulpitis of tooth 54.

As a treatment, the method of vital pulpotomy was

chosen.

1. Tooth brushing with Super Polish (Kerr, USA)
paste.

2. Topical anesthesia, followed by the infiltrative
one, with Septanest , 1:100000, 1,7ml. Isolation
of the operatory field by rubberdam application
(figure 5).
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Concluzii

Un pronostic favorabil al tratamentului pulpitei
dintilor temporari este asigurat de stabilirea unui di-
agnostic corect. Evaluarea metodelor optime de tra-
tament ale pulpopatiilor dintilor temporari a urmarit
mentinerea integritatii dintelui pe arcada in conditii
de functionalitate maxima. Aceasta poate preveni in-
stalarea malocluziei, defectelor estetice, fonetice sau
a eruptiei premature a dintilor permanenti. A fost
stabilit faptul ca metoda extirpatiei vitale este cel mai
des folosita, in cazul pacientilor pediatrici.

Bibliografie / Bibliography 3. Godoroja Pavel, Spinei Aurelia, Spinei 2012, nr. 2(23), p. 62-65. ISSN 1857—

66

Fig. 5. Izolarea cdmpului de lucru cu cofferdam.
Fig. 5. Isolation of the operatory field by rubberdam application.

Fig. 7. Realizarea hemostazei cu ViscoStat (Ultradent, SUA).
Fig. 7. Hemostasis with ViscoStat (Ultradent, USA).

pita acuta seroasa a dintelui 54. Pentru tratament s-a

ales metoda amputarii vitale

1. Periajul dintilor cu pasta Super Polish (Kerr,
SUA).

2. Aplicarea anesteziei topice, ulterior a celei infil-
trative, cu solutie de Septanest , 1:100000, 1,7ml.
Izolarea dintelui cu ajutorul cofferdam-ului (figu-
rab5).

3. Prepararea cavitétii dintelui cu ajutorul frezelor
sferice diamantate i indepértarea dentine ra-
molite cu ajutorul unui excavator de dimensiuni
mici. A fost deschisd camera pulpara, fiind pre-
zentd sangerarea pulpei (figura 6); aceatsa a fost
stopata cu ViscoStat (Ultradent, SUA) (figura 7).

4. Prelucrarea cavitétii cu digluconat de clorhexidi-
na 2% si uscarea cu bulete mici de vata.

5. Aplicarea unui strat de pasta Diapex (DiaDent,
SUA), ulterior fiind aplicaté obturatia izolanta Io-
noseal (Voco, Germania).

6. Dupi realizarea gravajului cu acid ortofosforic de
37% s-a aplicat sistemul adeziv Prime&Bond NT
(Dentsply, SUA), care a fost uscat cu jet de aer si
apoi fotopolimerizat.

7. Restaurarea dintelui s-a efectuat cu ajutorul com-
pozitului Reflectys (Itena, Franta) (figura 8).

Fig. 6. Hemoragia produsa in urma prepararii si excavarii cavitatii
carioase.

¥

Fig. 6. The bleeding caused by the opening of pulp chamber.

Fig. 8. Aspectul dintelui restaurat dupa inldturarea cofferdam-ului.
Fig. 8. The pre-final look of the tooth after the removal of the rubberdam.

3. Cavity preparation with diamond cutters. Re-
moval of softened dentin with an excavator. After
the excavation, the pulp chamber was opened and
bleeding appeared (figure 6). It was stoped with
ViscoStat (Ultradent, USA) (figure 7).

4. 2% Clorhexidine conditioning.

5. Apply Diapex paste (DiaDent, USA), followed by
Ionoseal (Voco, Germany).

6. After etching the enamel and dentin with 37%
phosphoric acid, we applied the Prime&Bond NT
(Dentsply, USA) bonding which was air-dried
and the light-cured.

7. Apply Reflectys (Itena, France) composite mate-
rial to restore the cavity and light-cure (figure 8).

Conclusions

A successful treatment of pulpitis in children with
temporary teeth is ensured by establishing a correct
diagnosis. The evaluation of the optimal treatment
methods of pulpitis in temporary teeth, aimed to
mentain on the dental arch the integrity of the tooth
with maximum functionality. This prevented maloc-
clusion, aesthetic or phonetic defects or even pre-
mature eruption of permanent teeth. We have estab-
lished that the method of vital extirpation is the most
often used in pediatric patients.
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THE MOUTH-COVID CONNECTION:
H-6 LEVELS IN PERIODONTAL
DISEASE — POTENTIAL ROLE IN
COVID- 19-RELATED RESPIRATORY
COMPLICATIONS

Shervin Molayem, DDS,
Carla Cruvinel Pontes, DDS, MsC, PhD

Summary

Researchers are combining efforts to
better understand SARS- CoV-2, and recent
findings point to the importance of cytokine
storms. Elevated interleukin-6 (IL-6) levels
can predict COVID-19 pulmonary complica-
tions. Dental professionals play a significant
role because periodontitis can increase IL-6
levels locally and systemically. Periodontal
treatment has positive effects in systemic
inflammation, and the importance of oral
hygiene and periodontal health for respirato-
ry conditions and COVID-19 should not be
underestimated.

Researchers around the world are combining
efforts to increase our understanding of SARS- CoV-
2, and recent findings point to the potential role of
cytokine storms in the severity of this viral infection.
High interleukin-6 (IL-6) levels have been linked to
significantly higher risk for pulmonary complica-
tions and increased need for mechanical ventila-
tion in COVID-19 patients. As dental professionals
try to establish a new normal in their practices, they
play a significant role in decreasing transmission of
the coronavirus and decreasing inflammation and
IL-6 levels because periodontitis has been shown
to increase cytokine levels locally and systemically.
Periodontitis has been previously associated with
increased risk for respiratory conditions, such as
chronic obstructive pulmonary disease (COPD),
pneumonia and lung function, hence there is biologi-
cal plausibility for a link between periodontitis, IL-6
levels and COVID-19-related pulmonary problems.
The potential mechanisms behind this association in-
clude systemic inflammation, bacterial load, gut dys-
biosis and endothelial function. Genetic variations in
the IL-6 gene can also be a relevant risk factor for
exacerbated inflammatory response. Findings from
pneumonia studies showing lower rates of infection
and mortality associated with plaque control suggest
that dental care can have a major impact in the coro-
navirus disease course. Furthermore, for systemically
healthy patients and those who have systemic condi-
tions, periodontal treatment can decrease the burden
of systemic inflammation, thus decreasing the risk

for pulmonary complication due to COVID-19. De-
spite the lack of studies on this topic, the importance
of oral hygiene and periodontal health for respiratory
conditions and COVID-19 infections should not be
underestimated. Dentists should promote screening,
plaque control and periodontal treatment because a
healthy periodontium can help decrease the severity
and complications related to COVID-19.

Introduction

The global COVID-19 outbreak has caused a
public health emergency crisis, as declared by the
World Health Organization (WHO) in January
2020." While up to 80% of patients infected by SARS-
CoV-2 recover after mild cold-like symptoms with
no major complications, 20% can develop serious
respiratory complications that can develop into acute
respiratory distress syndrome due to the virus’ ability
to infect human respiratory epithelial cells. Around
5% of COVID-19 patients require intensive care and
mechanical ventilation.

Asresearchers from different countries try to shed
light on potential treatments and vaccines against the
coronavirus, recent findings point to the potential
role of cytokine storms in this viral infection, par-
ticularly IL-6.>7 A recent study from Germany sug-
gested that high IL-6 levels can be a powerful predic-
tor of respiratory failure and the need for mechanical
ventilation in hospitalized COVID-19 patients.*

Dental professionals have suffered the impact of
COVID-19 in profound ways, which are directly re-
lated to the importance of the oral cavity as a trans-
mission route, the potential for salivary glands to
function as reservoirs for COVID-19, the infectivity
of saliva and occupational health issues due to the na-
ture of dental treatments. With the reopening of den-
tal practices during the pandemic, dental profession-
als are faced with challenges that range from strict
infection control measures to a decrease in the num-
ber of patients willing to undergo dental treatments.®

In these extraordinary times, dental professionals
might need to shift their focus to a general health and
systemic inflammation approach.

In this context, periodontitis has been linked to
increased levels of proinflammatory cytokines, in-
cluding IL-6, which is a recognized mediator in the
periodontal destruction process.” The ability of non-
surgical periodontal treatment to lower cytokine
levels has been highlighted in the dental literature.®®
Thus, lower IL-6 levels and inflammation resulting
from periodontal treatment can potentially protect
COVID-19 patients against lifethreatening respira-
tory complications.

In fact, previous studies have linked periodonti-
tis to respiratory conditions, with increased risk for
complications and higher mortality rate in hospital-
ized patients.”” The impact of a connection between
periodontal treatment, IL-6 levels, respiratory condi-
tions and COVID-19 can be powerful considering
the high prevalence of periodontal disease in adults,

inflammation

High blood levels

k.3 [ inflammatory
Aspiration & Systemic cytokines
) oral bacterigl nfiammatiogl  TNF-a, Il-18, CRP
. I“é s o L6
Bacteriemia | s -
duumssnsnunn
Endothelia ..

dysfunction * =

— RO
COoviD19

Changes - Lungs
- Epithelium
- Higher risk infection
and complications

FIGURE. The link between periodontitis and increased risk for COVID-19 complications.

the high transmission rate of SARS-CoV-2, the lim-
ited access to periodontal treatment during the pan-
demic and the shortage of health care resources re-
lated to hospitalized COVID-19 patients who require
mechanical ventilation.!

The proposed biological mechanisms behind
the link between periodontitis and increased risk
for COVID-19 complications are presented in the
FIGURE. In this review, the current state of knowl-
edge on the scientific foundation for the connection
between IL-6 levels and periodontitis, COVID-19
and respiratory diseases is presented, including the
importance of this cytokine for periodontitis, viral
infections and COVID-19, the effect of periodontal
treatment in IL-6 levels, the biological link between
periodontitis, respiratory problems and coronavirus
disease. The clinical importance of this review lies
in the awareness that dental professionals can have a
major impact on the COVID-19 pandemic through
promotion of periodontal health, considering the
benefits of prevention and treatment of periodontal
disease on overall health, including the prevention of
complications resulting from the coronavirus.

IL-6 in Relation to Periodontitis

Periodontitis is characterized by an inflammatory
process that results in destruction of the periodon-
tium triggered by mediators derived from the adap-
tive and innate immune response to microorganisms
in the biofilm." Cytokines are soluble proteins that
attach to cell surfaces through specific receptors,
regulating cell function and mediating complex cell
interactions involved in periodontal destruction.

In periodontitis, cytokines cause intracellular
cascades and phenotypic changes that regulate the
amplitude and severity of the host response, with in-
terleukin-IB (IL-IB), tumor necrosis factor a (TNF-a)
and IL-6 being the most extensively investigated.'?

IL-6 is a well-known proinflammatory cytokine
secreted by a multitude of cells, including monocytes,

macrophages, endothelial cells,
epithelial cells and B and T cells.
In periodontitis, IL-6 is crucial for
regulation of the host response to
infection, injury and alveolar bone
resorption.' The participation of
IL-6 in periodontal inflammation
has been well described in the lit-
erature through genetic studies on
IL-6 polymorphisms and studies
evaluating IL-6 expression levels in
serum, saliva, gingival crevicular
fluid (GCF) and gingival tissues.
Each of these categories is discussed
below.

Genetic Studies: IL-6 Polymor-
phisms and Risk for Periodontitis

Polymorphisms deriving from
one base change in the genome are
known as single nucleotide poly-
morphisms (SNPs), resulting in different gene ver-
sions or alleles. Cytokine SNPs can influence risk and
outcomes for certain diseases, such as periodontitis,
by influencing secretion of these mediators, immune
and inflammatory responses.”” The diversity in the
clinical presentation of periodontitis has been partly
attributed to genetic nucleotide variations in the IL-6
gene, localized in chromosome 7. In 2003, the first
study associating an IL-6 polymorphism (-174) to
periodontitis was published, and a protective effect
for allele C against periodontitis was reported in a
sample from Brazil.””

The role of IL-6 polymorphisms in the suscep-
tibility to periodontitis has been explored in several
other studies, with different SNPs being investigated
(-174, -572, -597, -373, -190, -1363, -6106, -1480,
+874). A summary of published studies on IL-6 gene
polymorphisms in patients with periodontitis is pre-
sented in the TABLE. For the IL-6 gene, SNP -174
(promoter region) and -572 (regulatory region) have
been the most investigated, and the majority of stud-
ies have found an association between these poly-
morphisms and the risk for periodontitis,"”** which
was confirmed in a recent meta-analysis.”” The SNP-
163 was only evaluated in two studies, which report-
ed a positive association with periodontitis.”* Two
studies investigated IL-6 SNP -597, from which one
found an association with periodontitis.*** The re-
maining IL-6 polymorphisms have been investigated
to a lesser degree with varying results (TABLE).

Data on IL-6 gene variants suggest that SNP -174
allele C can protect against chronic and aggressive
periodontitis, while allele G increases the risk. Like-
wise, for SNP -572, allele C seems to have a protec-
tive effect for chronic and aggressive periodontitis.
The majority of these studies report on data from
European, Asian and Brazilian participants, hence,
further studies on different ethnic groups are war-
ranted. The protective effect of the polymorphisms
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Additional in vitro studies
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AP: aggressive periodontitis; CP: chronic periodontitis

has been linked to lower serum IL-6 levels.*>** The
other IL-6 SNPs have been studied to a lesser degree,
which is why their association to periodontitis needs
to be further explored.

In Vitro Studies on IL-6 Expression in Periodon-
titis

High expression of IL-6 has been reported in in-
flamed gingival tissues, and human gingival fibro-
blasts are able to produce elevated IL-6 levels when
exposed to polysaccharides (LPS) or IL-1 .*** The
role of IL-6 on periodontal bone destruction has been
investigated through in vitro studies, which suggest
that this cytokine is involved in osteoclastogenesis,
a crucial process in alveolar bone destruction. IL-6
stimulates osteoclast formation and increases expres-
sion of receptor activator of nuclear factor-xB ligand
(RANKL) in osteoblasts, being an essential mediator
for osteoclast function and possibly osteoblast func-
tion?%%

T-cells.***
Collectively, data from in
vitro studies have shown that
T-cells, gingival fibroblasts,
monocytes and peripheral mononuclear cells from
gingiva and blood produce elevated IL-6 levels when
stimulated by pathogens, LPS or other cytokines.
Cells from periodontitis patients can express a dif-
ferent phenotype, characterized by higher IL-6 ex-
pression when compared to cells from periodontally
healthy subjects. Once secreted, IL-6 mediates peri-
odontal destruction through upregulation of MMPs
and osteoclastogenesis.

IL-6 levels in Gingival Crevicular Fluid (GCF),
Saliva, Gingival Tissues and Serum

As soluble proteins, cytokines produced in peri-
odontal tissues can be detected in the GCF. A vari-
ety of studies have measured IL-6 levels in GCF, and
despite some conflicting results, IL-6 levels seem to
be higher in the GCF of periodontitis patients when
compared to subjects with a healthy periodontium,
according to a comprehensive meta-analysis.* Dou-

bled IL-6 levels have been reported in sites with re-
fractory periodontitis when compared to stable peri-
odontal sites.*

As another potential source for biomarkers, sa-
liva has also been investigated for IL-6 levels, given
the higher volume and easier access for sampling in
comparison to GCE* Despite the fact that IL-6 sali-
vary levels seem to be low in periodontal health and
periodontitis, few studies have detected an increase
in salivary IL-6 levels in the presence of periodon-
titis.*>* In a recent clinical study by Batool and co-
workers, IL-6 salivary levels increased with increas-
ing severity of chronic periodontitis.” However,
several other studies have failed to detect differences
in salivary IL-6 levels of periodontitis, suggesting
that IL-6 might not be a strong biomarker for peri-
odontitis in saliva.***

When compared to healthy gingival tissues, in-
flamed gingival tissues have shown higher IL-6 con-
centration through immunohistochemistry meth-
ods.” In addition, increased IL-6 mRNA and protein
expression have been observed in periodontitis pa-
tients when compared to periodontally healthy pa-
tients.”! A recent study on periodontitis patients re-
ported gingival IL-6 levels ranging from 3 pg/ml to
13 pg/ml, with one patient presenting levels as high
as 53.1 pg/ml.*

Serum levels of IL-6 in patients with periodon-
titis have been reported to be significantly higher
than those for patients with a healthy periodontium,
with values ranging from 0.25 pg/ml to 41.2 pg/ml in
periodontitis.”® Similar results have been confirmed
by other investigations on chronic and aggressive
periodontitis.>*” Interestingly, in a clinical study
from Almaghlouth and co-workers,*® the maximum
serum IL-6 levels found in the periodontitis group
was 216.3 pg/ml.

Impact of Periodontal Treatment on IL-6 Levels

D’Aiuto and co-workers (2004) investigated the
effect of nonsurgical periodontal treatment in serum
inflammatory markers in 94 systemically healthy
participants presenting severe generalized periodon-
titis. A significant decrease in serum IL-6 (median
decrease 0.2 ng/L) and CRP (median decrease 0.5
mg/L) was observed six months after treatment.”
These findings were confirmed by other investiga-
tions, where serum levels of IL-6 were significantly
reduced after conventional nonsurgical periodon-
tal treatment in chronic periodontitis patients.’**%>
Interestingly, Lobao et al. (2019) noted an average
IL-6 reduction of 12 pg/ml three months after con-
ventional periodontal treatment. In this study, even
participants subjected to supragingival scaling and
polishing (control group) presented significant se-
rum IL-6 comparable to the test group, who received
supra and subgingival scaling and root planing.®

In another study from D’Aiuto et al. (2006), con-
ventional nonsurgical periodontal treatment was
compared to intensive periodontal treatment in 40

systemically healthy participants. Intensive therapy,
which included local antimicrobial agents, resulted
in greater reductions of serum IL-6 and CRP after
two and six months.®!

A recent systematic review and meta-analysis
evaluated the effect of periodontal therapy on IL-6
levels in patients with diabetes. When obese par-
ticipants were excluded, the majority of studies re-
ported a significant decrease in serum IL-6 levels in
diabetics after periodontal treatment. Conventional
periodontal therapy has also been shown to decrease
IL-6 levels in patients with other systemic conditions,
such as hypertension, metabolic syndrome, athero-
sclerosis and coronary heart disease.>**%*

Altogether, these findings support a beneficial ef-
fect of periodontal therapy in serum IL-6 levels and
in systemic inflammatory activity. The improvement
in circulating IL-6 levels has been reported for sys-
temically healthy patients and for patients with sys-
temic conditions.

Summary: IL-6 Significance for Oral Diseases

and Periodontitis
There is strong evidence in the key role played by

IL-6 in the immune and inflammatory response and

bone resorption in periodontitis based on the follow-

ing findings:

= Genetic studies confirm that IL-6 polymorphisms
can increase susceptibility to periodontitis.

= In vitro studies confirm that IL-6 can be pro-
duced by a variety of cells in the periodontium,
being a mediator for inflammation, host response
and bone destruction.

= JL-6 levels are upregulated locally in periodon-
tal tissues, GCF and potentially in saliva in peri-
odontitis patients with the potential to spread to
the systemic circulation as confirmed by elevated
serum levels of IL-6 in periodontitis patients.

= Periodontal treatment can contribute to a de-
crease in local and circulating IL-6 levels in
healthy individuals and in those who present sys-
temic conditions.

= Pulpitis and periapical lesions can be linked to
increased expression of IL-6 as well as oral squa-
mous cell carcinoma; however, these associations
have been investigated to a lesser degree com-
pared to periodontitis.

Respiratory Diseases, Pulmonary Function and
Periodontitis

corD

COPD is a highly prevalent inflammatory con-
dition affecting nearly 24 million Americans. It is
among the leading causes of death in the U.S., being
characterized by compromised pulmonary function,
limited airflow and breathing problems.®® Observa-
tional studies have linked COPD to periodontitis,
and the association was supported by results from a
metaanalysis by Zeng et al. (2012). In total, 14 stud-
ies and nearly 4,000 COPD patients were included,
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and the results showed a robust association between
COPD and periodontitis with OR = 2.08 (1.48-2.91).
The authors concluded that periodontitis is an in-
dependent risk factor for COPD.% More recent data
show increased prevalence of periodontitis in COPD
patients who require hospitalization.”” Fewer remain-
ing teeth, higher loss of attachment and higher levels
of inflammatory mediators in the GCF were reported
in COPD patients.

Pneumonia

Pneumonia is the infection of the pulmonary
parenchyma, which can be caused by bacteria and
viruses. It presents high mortality rates worldwide
and often affects individuals with impaired immune
systems, being usually classified as community-
acquired or hospital-acquired (nosocomial).”® In a
systematic review from Scannapieco et al. (2003) in-
cluding nine randomized controlled trial (RCT) and
11 case-control studies, there was a significant as-
sociation between nosocomial pneumonia and poor
oral hygiene.”

In another systematic review, Azarpazhooh and
Leake (2006) investigated the association between
oral health and respiratory diseases. Based on find-
ings from 19 studies, the authors found good evi-
dence to support a link between antimicrobial oral
hygiene interventions and decreased incidence of
pneumonia in nursing home patients.”

Data from several RCTs published since 2010
provide further evidence on the impact of poor oral
hygiene and periodontitis in the incidence of noso-
comial pneumonia in adults.”? In intensive care pa-
tients, oral swabbing with 0.2% chlorhexidine (CHX)
decreased the rate of nosocomial infection.” In pa-
tients scheduled for surgery for esophageal cancer,
preoperative toothbrushing alone reduced the rate
of postoperative pneumonia.”* In contrast, a study
on nursing home patients failed to find reduction in
pneumonia rates as a result of oral hygiene care in-
terventions.”

Very interesting results were reported in one
RCT, where comprehensive professional dental care
provided by a dental surgeon in the intensive care
unit was compared to routine oral hygiene offered
by nurses. Dental treatment to intensive care patients
(toothbrushing, tongue scraping, atraumatic car-
ies treatment, removal of calculus and extractions)
resulted in a dramatic reduction in the incidence
of respiratory infections and ventilator-associated
pneumonia. These results suggest that in hospital-
ized patients, intense dental therapy can help prevent
respiratory infections.”

Pulmonary Function

In a case-control study from Peter et al. (2013),
worse periodontal status was observed in COPD pa-
tients and associated with increased lung obstruction
measured as forced expiratory volume in one second
(FEV1 ).” Another study investigated lung function
in systemically healthy patients as part of the Study of
Health in Pomerania, which included 1,463 subjects.

Periodontal disease and number of missing teeth
were positively associated with airflow limitation
and reduced lung volume.” Similar findings were re-
ported in a recent large study based on the NHANES
III data, where poorer pulmonary function was as-
sociated with increased severity of periodontitis in
systemically healthy participants.”

In one interventional study on the effect of
periodontal therapy on lung function, the authors
compared three treatment groups (scaling and root
planing, supragingival scaling and oral hygiene in-
structions alone) and concluded that the two therapy
groups resulted in improved lung function, measured
as FEV.® A lack of correlation between pulmonary
function and periodontitis has also been reported in
one study.*!

Asthma

Asthma is a prevalent chronic condition that
can affect adults and children, characterized by al-
terations in the airways, bronchoconstriction and
inflammation. Currently, there are contradictory re-
sults regarding a potential association of periodonti-
tis and asthma.® Two recent systematic reviews have
addressed this association. The systematic review
from Moraschini et al. (2017) included 21 studies on
adults and children and the results showed increased
gingival inflammation in asthmatic subjects in rela-
tion to systemically healthy individuals, which can be
related to the use of inhalers, mouth breathing and
decreased salivary production.®> The other system-
atic review focused on adults with asthma (Ferreira
et al. 2019) and, based on results from 11 studies, the
authors concluded that there was increased preva-
lence of periodontal disease, particularly gingivitis,
in adults with asthma.®

In a case-control study by Soledade- Marques
and co-workers (2017), severe asthma was associat-
ed with periodontitis with adjusted OR = 3.01-3.25.
Prevalence of periodontitis was higher in patients
with severe asthma (46.6%) in comparison to sys-
temically healthy controls (22.3%) and periodontitis
patients had a threefold increased risk of having se-
vere asthma.®

Altogether, findings from most published studies
on respiratory conditions and oral health suggest an
association between periodontitis and COPD, pneu-
monia, worse lung function and potentially asthma.
Oral hygiene interventions, dental and periodontal
treatment are crucial to decrease the risk for noso-
comial pneumonia and other respiratory conditions.

IL-6, Viral Infections and COVID-19

The coronavirus disease is caused by a new coro-
navirus, known as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), and due to high trans-
mission rates, it has spread catastrophically in most
countries, including the U.S. The pandemic caused
by the virus is unprecedented, according to the
WHO, and has put a strain on primary health care
systems around the world.*

Although most cases have been described as mild
to moderate with self-limiting, cold-like symptoms
or no symptoms, around 20% of patients can develop
more severe complications that require hospitaliza-
tion, of which approximately 5% need intensive care
and mechanical ventilation. Mortality rates range
from 0.25% to 3.0% on average, being higher for vul-
nerable subjects presenting certain risk factors such
as age over 70, respiratory disease, diabetes, cardio-
vascular disease and cancer. The most frequent cause
of mortality is COVID-19-related pneumonia and
acute respiratory distress syndrome (ARDS), with
some patients also presenting severe cardiovascular
damage. In severe cases, mortality rates can be as
high as 60.5%.%

The virus infects host cells through the angio-
tensin converting enzyme 2 (ACE2) receptor, which
is highly expressed in several organs, including the
salivary glands.*” Studies on the coronavirus suggest
that there is a massive activation of mononuclear
macrophages and T lymphocytes and release of in-
flammatory mediators such as IL-6. In SARS-CoV-2,
IL-6 seems to bind to target cells, inducing increased
cytokine production that perpetuates inflammation
in the pulmonary tissues and in other organs.®

Some studies have investigated the potential role
of upregulated levels of IL-6 in the exacerbation of
viral diseases before the pandemic, suggesting that
IL-6 has the potential to promote worsening of clini-
cal symptoms and facilitate virus survival.’

Of interest, IL-6 has been suggested to contrib-
ute to viral persistence, with serum upregulation of
IL-6 being linked to other viral infections in humans,
including influenza virus and human immunodefi-
ciency virus.®

During infection, together with IL-1|3 and TNF-
a, IL-6 is a crucial mediator.” The potential biologi-
cal mechanisms for increased IL-6 production during
viral infection include the potential ability of some
viruses to evade the immune response and increase
IL-6 levels as viral loads increase, and the presence
of genetic IL-6 polymorphisms leading to overpro-
duction of IL-6 during the infection.”® Furthermore,
studies on COVID-19 suggest that higher IL-6 levels
can worsen alveolar capillary blood gas exchange in
the lungs and oxygen diffusion, potentially contrib-
uting to fibrosis and pulmonary failure.®

Recently, a study on IL-6 levels in hospitalized
COVID-19 patients suggested an important role of
this cytokine in predicting the need for mechanical
ventilation.* Forty hospitalized COVID-19 patients
were included, from which 32.5% deteriorated and
required mechanical ventilation. There was a strong
association between the need for ventilation and IL-6
serum levels above 80 pg/ml. High IL-6 levels ac-
curately predicted respiratory failure with 22 times
higher risk for respiratory complications. The au-
thors highlighted that the accuracy of the cutoff val-
ue needs to be further assessed due to the small sam-
ple size.* In a recent metaanalysis, severe COVID-19

cases presented a 2.9 fold increase in IL-6 levels
when compared to mild to moderate cases without
complications.”” With the current shortage of health
care resources due to the high number of infections,
identification of patients who have increased risk for
respiratory complications can be crucial for resource
allocation."

The importance of IL-6 for COVID- 19-related
pulmonary complications has been confirmed by a
small study in China, where tocilizumab was given
to 20 hospitalized patients who had severe CO-
VID-19. The drug had excellent results, with 90.5%
of patients recovering after an average of 13.5 days.”
Tocilizumab is a humanized IL-6 receptor monoclo-
nal antibody, which has high affinity for IL-6 recep-
tors. It binds to these receptors, preventing IL-6 from
altering cellular behavior and ultimately improving
inflammation. Currently, two RCTs are underway to
further investigate the effect of IL-6 receptor antago-
nists in severe COVID-19 cases (NCT04310228 and
NCT04315298).”

Further confirmation on the importance of an
intense inflammatory reaction in critically ill CO-
VID-19 patients comes from a recent report from
the RECOVERY Trial. This RCT from the UK. in-
cluded 2,100 participants in the dexamethasone arm
(6 mg/day for 10 days) and 4,300 participants in the
standard care arm. Preliminary results show that in
COVID-19 patients who were on ventilators, dexa-
methasone decreased mortality by one-third. Previ-
ous studies show that dexamethasone inhibit T-cell
activation and downregulates IL-6 and other proin-
flammatory cytokines, promoting a shift towards an
anti-inflammatory direction.*

Another line of treatment currently being inves-
tigated is the use of inhaled steroids, with ongoing
studies taking place in the U.S., France and England.
Inhaled steroids are thought to reduce virus replica-
tion and inflammation in the airways, leading to less
immunosuppression than systemic steroids.”

Findings from COVID-19 studies and the cur-
rent treatment options under investigation suggest a
pivotal role of cytokine storms in the mortality as-
sociated with COVID-19 complications, hence, miti-
gating sources of inflammation is prudent.

Biological Mechanisms Behind fhe Connection
Between Periodontal Disease and Pulmonary Con-
ditions, Including COVID-19-Related Respiratory
Complications

Systemic Inflammation

In the presence of inflammation in the periodon-
tium, several host cells can increase production of IL-
6, which can diffuse into the systemic circulation to-
gether with other cytokines. Elevated IL-6 levels have
been reported in periodontal tissues, saliva, GCF and
serum in periodontitis patients, as discussed pre-
viously in this review. Once in the blood, IL-6 and
other mediators have the potential to affect distant
organs and tissues, such as the lungs, through the ac-
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tivation of circulating immune cells and endothelial
cells, which induces further release of inflammatory
mediators and potentially contributes to inflamma-
tion in the respiratory tissues."

Entrance of oral pathogens into the systemic cir-
culation is another potential mechanism that can re-
sult in upregulated production of inflammatory me-
diators in the body. Endothelial cells and leukocytes
respond to circulating bacterial antigens with secre-
tion of proinflammatory mediators. Continuous sys-
temic exposure to bacterial antigens cause formation
of immune complexes that further promote produc-
tion of TNF-a, IL-6 and IL-1|>. Moreover, in peri-
odontitis patients, peripheral blood neutrophils pres-
ent a hyperactive profile characterized by increased
production of proinflammatory cytokines and reac-
tive oxygen species.”®

Bacterial Load

Approximately 100 million bacteria are present
in every cubic millimeter of oral biofilm, which can
function as a reservoir for periodontal and respirato-
ry pathogens.”” According to Scannapieco et al., there
are four possible ways through which oral pathogens
can contribute to respiratory diseases.”® The first is
the aspiration of secretions from the oropharynx into
the upper and lower airways. They can adhere to the
respiratory epithelium and initiate/exacerbate infec-
tion indirectly through the release of LPS or directly
through signal transduction via adhesion receptors.
Second, enzymes produced in periodontal disease
can alter the surface of the respiratory epithelium
and facilitate adherence of respiratory pathogens.
Third, hydrolytic enzymes produced in periodontal
disease can deteriorate salivary proteins on bacterial
surfaces, facilitating their adherence to mucosa.

Lastly, cytokines can modulate bacterial adhesion
of pathogens to the pulmonary epithelium.*

Elimination of aspirated bacteria by the immune
system is impaired in patients with impaired saliva
production, swallowing disorders and poor cough
reflex, putting these patients at higher risk for lung
infections. For intensive care patients, intubation and
mechanical ventilation decreases clearance of oral
secretions leading to increased oral bacterial load
and risk for pneumonia.” In support of these find-
ings, studies have reported cultures of oral facultative
and anaerobe species from infected lung fluids, such
as Porphyromonas gingivalis, Eikenella corrodens,
Fusobacterium nucleatum, Aggregaabacter actinomy-
cetemcomitans and Peptostreptococci.'”

Studies have suggested that bacteria and/or
bacterial products of oral origin are able to induce
secretion of cytokines from pulmonary epithelial
cells, leading to recruitment of inflammatory cells.
The inflamed respiratory epithelium can in turn
become more susceptible to infection due to epithe-
lial inflammation.”® Some oral pathogens are able to
stimulate epithelial cells to produce proinflammatory
cytokines to a similar degree to that observed for re-
spiratory pathogens.'"'

Gut Dysbiosis

Gut dysbiosis has been suggested as a potential
novel pathogenic mechanism linked to changes in
immunity, systemic inflammation and development
of respiratory disease.'” New research suggests that
periodontal pathogens can contribute to gut dysbio-
sis, given that oral bacteria are frequently swallowed
through saliva. Thus, periodontal pathogens can
reach the intestines, alter the local microbiota, in-
crease gut permeability and the risk for endotoxemia,
which is defined as the entrance of LPS in the blood
circulation and promotes systemic inflammation.'®
In vitro experiments have shown that Porphyromon-
as gingivalis was able to successfully withstand stom-
ach acids and colonize the colon, leading to func-
tional changes.' In health, oral microorganisms are
poor colonizers of the gastrointestinal tract; however,
when systemic conditions such as viral infections are
present, higher numbers of oral bacteria have been
identified in the intestines.'*

Despite the early stages of research on gut dys-
biosis in periodontitis patients, this can become an
additional biological mechanism to explain the pro-
inflammatory effect of periodontitis in the systemic
environment and the lungs.

Endothelial Dysfunction

Endothelial dysfunction encompasses changes in
endothelial physiology, representing an early step in
atherosclerosis. It is mainly characterized by reduced
production of nitric oxide and impaired endotheli-
umdependent vasodilatation. Periodontitis has been
linked to endothelial dysfunction in healthy patients
and in patients with hypertension.'*

Accordingly, periodontal treatment was able to
improve acetylcholine- induced vasodilation in hy-
pertensive and normal patients, suggesting a positive
effect on endothelial dysfunction irrespective of the
patient’s general condition.'*”!%

To conclude, there are several biological path-
ways for the link between periodontitis and COV-
ID-19. The oral bacterial load and systemic inflam-
mation resulting from periodontal disease can affect
the lung endothelium and the gut microbiome. As-
piration of oral bacteria is another potential mecha-
nism through which oral pathogens can reach the
respiratory tract and potentially interact with the
SARS-CoV-2 virus to increase severity and mortal-
ity. In the lungs, circulating bacteria and cytokines
such as IL-6 can alter the respiratory tissues, leading
to decreased lung function, increased risk for infec-
tion and other complications, particularly in patients
with COVID-19 (r1GURE). Changes in the lungs have
been reported even in systemically healthy patients
as a consequence of periodontitis, suggesting that
periodontal and dental treatment are essential for
both healthy subjects and for those who have lung
diseases or other chronic diseases, such as hyperten-
sion, diabetes and atherosclerosis. Directly through
high IL-6 levels or indirectly through alterations in
the lung endothelium and gut microbiome, peri-

odontitis can increase the risk for COVID-19 severi-
ty and complications, potentially affecting the course
of the disease. Of note, chronic psychological stress
has also been linked to elevated circulating IL-6 lev-
els.'” Considering the widespread psychological and
financial stress brought by the pandemic, it can be a
significant contributor to periodontal and systemic
inflammation, further increasing IL-6 levels and the
risk for COVID-19 related complications.

Periodontal Screening and Treatment as Pre-
ventive Tools Against COVID-19

Considering the potential impact of poor oral hy-
giene and periodontitis on respiratory infections and
COVID-19, periodontal interventions are important
to reduce the burden of oral bacteria and potentially
decrease systemic inflammation.””%*¢! As dental of-
fices remained closed for elective procedures during
lockdown, millions of dental cleaning appointments
were postponed, suggesting a possible increase in the
rates of gingivitis and periodontitis, with consequent
elevation of systemic inflammation. Given the high
transmission rate of the virus and the 22 times higher
risk for COVID-19 respiratory issues linked to high
IL-6 levels,* every attempt to decrease this inflamma-
tory mediator should be prioritized. Furthermore,
periodontitis is considered as a risk factor for cardio-
vascular disease, hypertension and diabetes, which
are comorbidities associated with increased mortal-
ity rate for COVID-19.'"°

In nursing homes and ICUs, oral hygiene and
professional oral health have been shown to reduce
the rate of pneumonia and mortality.""! In Brazil,
hospitals that have a dentist presented a reduction
in aspiration pneumonia and hospital infections, de-
creased need for antibiotics, shorter hospitalization
time, lower costs, reduced mortality and improved
general well-being.""? Based on these findings, a na-
tional law was approved in 2016 requiring the pres-
ence of a dentist in private and public hospitals that
have an ICU in Brazil.'?

The Centers for Disease Control and Prevention
(CDC) has estimated that up to 30% of COVID-19
cases in the U.S. require hospitalization. With the
evidence that dental care, including topical applica-
tion of CHX, can be effective in the prevention of
respiratory infections, it is tempting to wonder if
hospital dentistry or dental care delivered by hospital
nurses could make a difference in the disease course
of thousands of hospitalized COVID-19 patients.

Because the throat seems to be crucial for virus
replication early after infection with COVID-19, oral
rinses can potentially alter the viral lipid envelope,
reducing the viral load and the risk of transmis-
sion.'” Despite the lack of human studies on the ef-
fect of mouthwashes on SARS-CoV-2, the American
Dental Association (ADA) recommends the follow-
ing agents to help reduce transmission of the virus:
1% hydrogen peroxide and O.2-0.5% povidone.

The current recommendations for use of oral

rinses include preoperative for all patients during the
pandemic (ADA). Challacombe et al. (2020) suggest
the use of povidone 0.5% every two to three hours
(up to four times daily) for dentists and dental assis-
tants to reduce their risk of infection.'*

Despite the fact that CHX can reduce the risk
of pneumonia in hospitalized patients undergoing
mechanical ventilation, few in vitro studies suggest
less effectiveness against viruses when compared to
povidone and hydrogen peroxide. A study from Eng-
land suggests mouthwashes containing 21%—27%
ethanol combined with essential oils can be effective
against viruses; however, they require further clinical
studies.'”?

IL-6 Genetic Testing

Findings from studies on the -174 IL-6 genetic
polymorphism suggest that the G/G genotype in-
creases the risk for severe periodontitis due to exac-
erbated inflammatory response characterized by el-
evated IL-6 levels.”** According to data from 12,000
salivary tests performed by OralDNA Labs (Eden
Prairie, Minn.) for the -174 IL-6 polymorphism,
45.2% of periodontitis patients have the high-risk
genotype (G/G), 41.0% have intermediate risk (C/G)
and 13.8% have low risk (C/C) (unpublished data).
In the study from Trevilatto et al. (2003), 71% of se-
vere periodontitis and 50% of moderate periodonti-
tis patients presented the G/G genotype.'” Despite the
fact that periodontitis is multifactorial and associated
with multiple cytokines,'” recent findings on the piv-
otal role of IL-6 in cytokine storms in hospitalized
COVID-19 patients make it a promising choice for
genetic testing.

Currently, there are no studies on the role of -174
IL-6 polymorphism in coronavirus disease. In the
near future, IL-6 genetic testing for COVID-19 pa-
tients could help identify those at risk for cytokine
storms and guide treatment to decrease complica-
tions and mortality. It will be interesting to investi-
gate if the high-risk G/G genotype that predisposes
to severe periodontitis is also linked to the severity of
coronavirus disease.

Solutions Section

Based on the scientific evidence provided in this
review and on guidelines from the ADA, the follow-
ing solutions are recommended for the oral team
during these unprecedented times.

Promotion of Oral Hygiene To Decrease the Bur-
den of Bacteria and Screening for Untreated Peri-
odontitis

Good personal hygiene has never been so crucial,
including optimal daily oral hygiene. Bacterial plaque
can harbor respiratory and periodontal pathogens,
which can reach the systemic circulation and invade
host cells. Keeping the burden of oral bacteria as low
as possible can reduce the risk of aspiration to the
respiratory tract. Patients should be encouraged to
brush their teeth twice per day for a minimum of two
minutes with fluoridated toothpaste and perform
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interproximal cleaning. In a recent meta-analysis,
interdental brushes and water-jets showed the high-
est reduction in gingival bleeding, while unsuper-
vised flossing was not effective.'”® For management
of gingivitis, the consensus from the 11th European
Workshop in Periodontology suggests that floss-
ing should only take place when there is no space
for an interdental brush. For periodontitis patients,
two minutes of toothbrushing might not be enough,
hence, instructions for periodontitis patients need to
be customized. Early identification of patients with
periodontitis is very important for timely treatment
and reduction of the inflammatory response.

Professional Teeth Cleaning and Periodontal
Treatment To Decrease the Burden of Inflammation

Not all patients have motivation or fine motor
skills to maintain optimal plaque control. The con-
sensus from the 11th European Workshop is in sup-
port of professional plaque control as a way to im-
prove gingival inflammation, decrease plaque and
reinforce oral hygiene habits.!¢

As discussed previously, it is imperative for peri-
odontitis patients to undergo comprehensive treat-
ment to control alveolar bone loss and decrease sys-
temic inflammation and IL-6 levels. For advanced
cases, systemic antibiotics can be considered as an
adjunct to periodontal treatment for better clinical
and microbiological effects, taking into consider-
ation both local and systemic health. Successful con-
trol of periodontal inflammation can be beneficial
to the lungs, possibly decreasing severity and risk of
COVID-19 respiratory problems.

Genetic IL-6 Testing To Provide Risk Assessment
for Periodontitis

The G alleles in the IL-6 polymorphism in the
-174 promoter region have been linked to increased
risk for severe periodontitis.'””"* IL-6 genetic testing
can be a useful tool to provide information on the
risk for severe periodontitis and guide treatment, as
more aggressive approaches may be required in pa-
tients who carry the G allele in order to diminish the
inflammatory response. Currently, there are no stud-
ies evaluating genetic variations in this position of
the IL-6 gene in COVID-19 patients.

Infection Control Measures To Decrease the Spread
of SARS'CoV-2

The ADA COVID-19 Center and the CDC have
provided comprehensive recommendations to miti-
gate the spread of SARS- CoV-2 in dental practices
regarding patient management, personnel, facility
and equipment considerations, administrative and
engineering controls, infection control, personal pro-
tective equipment (PPE) and hygiene.'"”

As mentioned previously, hydrogen peroxide has
been recommended as a preprocedural rinse with
the potential to decrease the transmission of SARS-
CoV-2 because it is vulnerable to oxidation. Al-
though it has not been tested in clinical trials, in vitro
studies report that it can inhibit virus replication in
epithelial cells.

As discussed earlier, hospitalized patients are
unable to maintain oral hygiene, resulting in plaque
build-up that can provide a niche for respiratory
pathogens and a source for aspiration of oral patho-
gens. This increases the risk for pneumonia and
respiratory problems and can have a negative im-
pact in COVID-19-related respiratory complica-
tions, although there are currently no studies on
this topic. Based on data from pneumonia studies,
it can be speculated that use of hydrogen peroxide
or chlorhexidine could have a positive effect on the
course of the coronavirus disease in hospitalized pa-
tients.
Virtual Dental Consultations and Monitoring
and Mobile Dentistry for Patients Who Want To
Avoid Leaving Their Homes
With the high transmission rate of SARS-CoV-2,
it is understandable that patients want to avoid po-
tential exposure to the virus, particularly those
with comorbidities. Teledentistry can be a solution,
as several platforms have emerged to offer dentists
complete solutions to provide virtual dental consul-
tations. Even though professional cleaning and peri-
odontal treatment require in-office visits, triaging for
dental emergencies and oral hygiene reinforcement
can be done virtually. In addition, mobile dentistry
can become a necessary solution in the future to of-
fer treatment in the comfort of the patient’s home or
workplace.''®
Take-Home Message
= The coronavirus disease can dysregulate the
host immune response and elevate IL-6 lev-
els. High IL-6 levels increase the risk for me-
chanical ventilation in hospitalized patients
by 22 times, being a predictor for COVID-19-
related respiratory complications. IL-6 recep-
tor antagonists and dexamethasone have the
potential to improve disease severity in hos-
pitalized patients through changes in the in-
flammatory response; however, results from
robust trials need to confirm safety and effec-
tiveness for this treatment.
= Oral diseases, particularly periodontitis, can
contribute to a systemic inflammatory re-
sponse with high circulating IL-6 levels. Cer-
tain genetic variations of the IL-6 gene can in-
crease the risk to severe periodontitis through
an exacerbated IL-6 response. Genetic test-
ing can be useful to identify patients at high
risk and guide treatment. High IL-6 levels in
periodontitis patients can contribute to CO-
VID-19 respiratory complications.

= Oral bacteria can be aspirated and affect lung
function, increasing the risk for pneumonia,
COPD and potentially COVID-19-related
pulmonary complications.

= Oral hygiene interventions, periodontal and

dental treatment have the potential to de-
crease the oral bacterial burden and the sys-
temic inflammatory response. Thus, is it es-

sential to treat periodontitis and promote
good plaque control for general health and
decrease the risk of COVID-19 problems.

= Periodontal treatment is beneficial for sys-
temically healthy patients and for those with
pulmonary conditions, as it can decrease IL-6
levels and decreased inflammation. Periodon-
tal health can help prevent severe COVID-19
respiratory complications.

= Prevention of COVID-19-related pulmo-
nary complications can have a huge impact
on health care systems with the potential to
decrease the need for intensive care and me-
chanical ventilation and decrease mortality
rates.

Conclusion

There are several biological reasons to consider
periodontitis as a risk factor for respiratory diseases,
and as such, it can contribute to the development of

respiratory complications in COVID-19 patients.
Several mechanisms are proposed as possible expla-
nations for the link between the oral environment
and the lungs, including systemic inflammation,
bacterial load, gut dysbiosis and endothelial func-
tion. High serum IL-6 levels can predict COVID-
19-related respiratory complications and the need
for mechanical ventilation, hence, dentists should
focus on eliminating underlying conditions that pro-
mote systemic inflammation, such as periodontitis
and other oral conditions. Despite the current lack
of studies on this topic, the potential of oral hygiene
and periodontal interventions to decrease the burden
of oral bacteria and inflammation, improve general
health and protect against severe complications from
coronavirus disease should not be underestimated.
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