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Rezumat

Introducere. Datoritd biotehnologiei mo-
derne, utilizarea polimerilor in regenerarea
tisulara ghidata devine o tehnici de viitor in
chirurgia orala. Scopul. Aprecierea rolului uti-
lizarii plasei polimerice in regenerarea osoasd
ghidati la pacientii cu atrofie alveolard mar-
catd. Materiale si metode. Inceputul studiului
— 2018, in studiu au fost inclusi 25 de pacienti
cu atrofie alveolard marcata, cu vérsta cuprin-
sd intre 20-60 de ani care au fost divizafi in
doua grupe, grupul I — 15 pacienti s-a efec-
tuat regenerare osoasd ghidata folosind poli-
merii, in grupul II — 10 pacienti s-a utilizat
plasa din titan perforat. Planul de diagnostic
si tratament au fost pentru ambele grupe ase-
minitor. Rezultate. In grupul I de studiu s-au
inregistrat complicatii la 5 pacienti, dintre care
la 3 pacienti s—au dezvoltat mici fenestratii si
seroame, iar la doi pacienti s—a dezvoltat de-
hiscentd a 2/3 din linia de suturi a gingiei. In
grupul al II-a de pacienti, la care s-a utilizat
plasa de titan, complicatii s—au dezvoltat la 7
pacienti — 4 pacienti au dezvoltat fistule si
fenestratii si 3 au suferit dehiscente masive pe
toata linia de sutura. Concluzii. Utilizarea pla-
selor din polimer in regenerarea osoasa ghi-
data este o metoda de perspectivd in chirurgia
dentoalveolard, ieftina si simpld in aplicare.
Aceasta metoda a inregistrat mai putine com-
plicatii postoperatorii, etape chirurgicale mai
putine, recuperare postopertorie mai rapida.

Cuvinte cheie: Polimeri, titan, dehiscenta,
fenestratii, regenerare osoasa.

Introducere

La ora actuala reabilitarea implanto—protetica a
pacientilor edentati nu mai prezinta o noutate, in-
serarea implanturior dentare endoosoase a devenit
o rutind in fiecare centru stomatologic, la moment
tehnologiile moderne ne oferd rezultate pozitive pe
termen lung (Jemet,Johasson,] 2006).

De cele mai multe ori, pacientii care doresc o re-
abilitare protetica pe implanti se prezintd la medic cu

Summary

Introduction. Guided bone regeneration is
a real challenge of dentoalveolar surgery. Due
to modern biotechnology, the use of polymers
in guided tissue regeneration is becoming a
promising method in dentoalveolar surgery.
Objective of the study. Assessment of the role
of use of polymeric mesh in guided bone re-
generation in patients with marked alveolar
atrophy. Materials and methods. Beginning of
the study - 2018, the study included 25 patients
with marked alveolar atrophy, aged 20-60 years
who were divided into two groups, group I - 15
patients underwent guided bone regeneration
using polymers, in the group II - 10 patients
used perforated titanium mesh. The diagno-
sis and treatment plan were similar for both
groups. Results. In study group I, there were
complications in 5 patients, of which 3 patients
developed small fenestrations and seromas,
and two patients developed dehiscence of 2/3
of the gum suture line. In the second group
of patients, in which titanium mesh was used,
complications developed in 7 patients - 4 pa-
tients developed fistulas and fenestrations and
3 suffered massive dehiscences along the entire
suture line. Conclusions: The use of polymer
mesh in guided bone regeneration is a cost-ef-
fective method in dentoalveolar surgery, cheap
and simple to apply. This method recorded
fewer postoperative complications, fewer sur-
gical stages, faster postoperative recovery.

Keywords: Polymers, titanium, dehis-
cence, fenestrations, regeneration.

Introduction

At present, the implant-prosthetic rehabilitation
of edentulous patients is no longer a novelty, the in-
sertion of endosseous dental implantation has be-
come a routine in every dental center, currently mod-
ern technologies do not provide long-term positive
results (Jemet, Johasson, ] 2006).

Mostly patients who want a prosthetic rehabilita-
tion on implants present to the doctor with old eden-



edentatii vechi si atrofii severe ale crestelor alveola-
re, nefiind favorabile pentru insertia implanturilor.
Inserarea implanturilor dentare scurte in zone care
permit acest lucru, nu asigurd un pronostic favorabil
de durata.

Lipsa dintilor la pacien{i genereazd pe termen
lung un efect de dominou care se caracterizeaza
prin complicatii nedorite precum sunt: dificultiti de
masticaticatie, dificultiti de vorbire, facies inbatrinit,
prabusirea buzelor si a obrajilor, accentuarea riduri-
lor peribucale, dureri si degenerescente in articulatia
temporo-mandibulara, probleme ale sistemului di-
gestiv etc., aceste probleme se intalnesc la majorita-
taea persoanelor active ale societatii noastre, fiind o
problema sociala.

Rezorbtiile crestelor alveolare si restabilirea lor a
devenit un moment destul de discutat si cercetat in
ultimul timp in randul specialistilor. Pentru a creste
oferta osoasd favorabila pentru implantare au fost
dezvoltate diferite tehnici de regenerare osoasd ghi-
data cum ar fi: utilizarea blocurilor osoase proprii
colectate din zone donatoare intra si extraorale, folo-
sirea splitului osos, osteogeneza prin distractie, rege-
nerarea osoasa ghidata (GBR). Regenerarea ghidata a
tesuturilor (GTR) a fost descrisa pentru prima data
in anii 50 de Hurley, care fizic separa tesuturile moi
de zonele de formare osoasa la nivelul coloanei ver-
tebrale cu 0 membrani. In anii 1980, GTR a fost in-
trodusa in regenerarea tesuturilor parodontale pentru
a opri migratia celulara de fesut conjunctiv gingival
si epitelial spre defectul parodontal, tot atunci a fost
adoptata in tratarea leziunilor parodontale pentru a
genera fesut nou (Gottlow 1984, Villar 2010). Ulterior,
procedeul de utilizare a membranei pentru a genera
formare de os nou in jurul implanturilor, bazate pe
principiul GTR a fost definit ca — Regenerare Osoasa
Ghidatd ((GBR) Dahlin 1989)). In prezent, regenera-
rea osoasd ghidatd este una dintre cele mai comune si
promitétoare tehnici pentru a recistiga os suficient pe
verticala si orizontald in locurile de implantare.

Pentru succesul tehnicilor de GTR si GBR, indife-
rent daca este sau nu grefa sau material de umplutura,
este nevoie de 0 membrana pentru a delimita tesutu-
rile si a oferi un suport mecanic, si un ghidaj de men-
tinere a tesuturilor moi, rezultat confirmat de studiile
clinice (Retzepi 2010). Membranele folosite in rege-
nerarea osoasd ghitada GBR trebuie sa satisfaca un sir
de cerinte pentru a putea fi folosite cu succes. Cerin-
tele principale ale materialului din care sunt confecti-
onate membranele trebuie sa intruneascd urmatoarele
proprietéti: biocompatibile, nontoxice, non-alergice,
degradare treptatd si mentinerea mecanica tridimen-
sionald a spatiului pentru a asigura un suport mecanic
de durata pentru formarea osului.

Primele membrane utilizate in cresterea osului
au fost cele din PTFE-politetraflouroetilend, mai tir-
ziu in aceste membrane au fost incorporate fisii de
titan pentru a oferi dispozitivului duritate si plasti-
citate (Buser,D 1993). Membranele din PTFE si titan
au unele dezavantaje cum ar fi cele legate de etapele

tations and severe atrophies of the alveolar ridges,
not being favorable for the insertion of implants. The
insertion of short dental implants in areas that allow
this, does not ensure a favorable long—term progno-
sis.

Lack of teeth in patients generates a long-term
domino effect that is characterized by unwanted
complications such as: masticatory difficulties,
speech difficulties, aged facies, collapse of lips and
cheeks, accentuation of peribuccal wrinkles, pain
and degeneration in the temporomandibular joint ,
problems of the digestive system, etc., these problems
are found in most of the active people of our society,
being a social problem.

The resorption of alveolar ridges and their res-
toration is a current issue that has been extensively
researched recently among specialists. To increase
the favorable bone supply for implantation, various
guided bone regeneration techniques have been de-
veloped such as: use of own bone blocks collected
from intra and extraoral donor areas, use of bone
split, distraction osteogenesis, guided bone regenera-
tion (GBR). Guided tissue regeneration (GTR) was
first described in the 1950s by Hurley, who separated
soft tissues from areas of bone formation in the spine
with a membrane. In the 1980s, GTR was introduced
into the regeneration of periodontal tissues to stop
cell migration of gingival and epithelial connective
tissue to periodontal defect, while it was adopted in
the treatment of periodontal lesions to generate new
tissue (Gottlow 1984, Villar 2010). Then the proce-
dure of using the membrane to generate new bone
formation around implants, based on the GTR prin-
ciple was defined as — Guided Bone Regeneration
(GBR (Dahlin 1989)). Currently, guided bone regen-
eration is one of the most common and promising
techniques to regain enough bone on vertically and
horizontally plan in implantation sites.

For the success of GTR and GBR techniques,
whether or not it is a graft or filler materials, a mem-
brane is needed to delimit the tissues and provide
mechanical support, and a guide for maintaining the
soft tissues, a result confirmed by clinical studies (
Retzepi 2010). Membranes used in GBR guided bone
regeneration must meet a number of requirements in
order to be used successfully. The main requirements
of the material from which the membranes are made
must meet the following properties: biocompatible,
nontoxic, non-allergic, gradual degradation and
three-dimensional mechanical maintenance of space
to ensure long-lasting mechanical support for bone
formation.

The first membranes used in bone growth were
those made of PTFE-polytetrafluoroethylene, later
in these membranes were incorporated titanium
strips to give the device hardness and plasticity
(Buser, D 1993). PTFE and titanium membranes
have some disadvantages such as those related to
the additional surgical steps to remove them, as
they greatly influence the wound regeneration, es-
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chirurgicale suplimentare de inlaturare a lor, la fel
ele influnfeaza mult eficacitatea regenerarii plagii,
indeosebi atunci cind apar dehiscente de gingie cu
expunerea si infectarea lor. Pentru a reduce riscu-
rile date au fost introduse membranele din colagen
animal si biopolimerii sintetici, acestea la rindul lor,
mai ales cele din colagen, au o utilizare mai restransa
din cauza rezorbitiei rapide dar si a caracterului sdu
fin. Membranele din biopolimer si anume derivatii
acidului polilactic (PLA)-I-d-configuratia au o sta-
bilitate mai mare, plasticitate si usurin{d de modelare
in timpul manevrei chirurgicale, dar si perioada de
rezorbtie este mai indelungatd. Avantajul major al
acestor membrane fiind lipsa interventie suplimenta-
re pentru a fi inldturate, un alt avantaj este ca datorita
reactiei inflamatorii aseptice de resorbtie are loc cres-
terea tesutului conjuctiv de sustinere.

Primele utilizéri in medicina a polimerilor a fost
in anii ’50 si cel mai des polimerii sunt folositi sub
forma de plasa si fire de suturd, mai nou datorité bi-
otehnologiei moderne si in deosebi celei moleculare
este posibild de a folosi biopolimerii sintetici resorba-
bili sub forma de suruburi de fixare si placi.

Alegerea membranei in regenerarea osoasd ghi-
data rdmine o adevarata provocare pentru chirurgia
dentara si o temd deschisa a ingineriei tisulare.

Plasele resorbabile Vicryl® (poliglactina) si
Dexon® (acidul poliglicolic) cat si cele neresorbabile
din polipropilen si—au facut aparitia la inceputul ani-
lor 80 si sunt pe larg si cu succes utilizate in chirurgia
peretelui abdominal pentru rezolvarea herniilor. Re-
sorbtia completa a unei proteze din Vicryl se produce
timp de 30 zile, procesul de resorbtie al Dexonului
decurge mai lent si dureazéd cca 90 zile [4], iar a ce-
lei din poly-4-hydroxybutyrate (P4HB) in cca 6-12
luni [5], timp suficient pentru remodelare si osteoge-
neza maturd.

Poli-4-hidroxibutiratul (P4HB) este un poliester
resorbabil pe termen lung si se remarcé de alfi polies-
teri prin faptul ca nu creeazd un mediu acid cand se
degradeaza [3] si prin rezistenta sa mecanica suprafi-
ziologica [6]. P4HB se degradeaza intr—un metabolit
natural — 4-hidroxibutirat (4HB), care se gaseste in
multe tesuturi si are un timp de injumatétire de 27 de
minute. 4HB este apoi eliminat ca dioxid de carbon si
apa, prin urmare, P4HB este complet tranzitoriu, fara
metaboliti polimerici ramasi dupa finalizarea proce-
sului de degradare [6]. Astfel, este un material promi-
tator pentru diferite aplicatii biomedicale (chirurgie
plastica si reconstructiva, chirurgia tendoanelor, chi-
rurgia reconstructiva abdominala si uro-ginecologi-
cd). Sutura monofilament complet absorbabild com-
pus din P4HB a fost aprobata pentru utilizare clinica
pentru prima datd de Food and Drug Administration
in 2007, iar plasa resorbabila din P4HB a fost apro-
batd mai tarziu in acelasi an. De atunci, un numir
impundtor de dispozitive PAHB au fost introduse in
clinicd si s—a estimat cé dispozitivele bazate pe P4HB
au fost utilizate in peste 3 milioane de proceduri cli-
nice la nivel mondial.

pecially when wound dehiscence occurs with mem-
branes exposure and infection of them. To reduce
these disadvantages, animal collagen membranes
and synthetic biopolymers have been introduced
in GBR procedure, which in turn, especially those
in collagen, have a more restricted use due to their
rapid resorption and its fine property. The biopoly-
mer membranes and especially the polylactic acid
(PLA) -1-d-configuration derivatives have a higher
stability, plasticity and ease of modeling during the
surgical maneuver, but also the absorption period
is longer. The major advantage of these membranes
is the avoidance of additional intervention to be re-
moved, another advantage is that due to the aseptic
inflammatory resorption reaction occurs the growth
of supporting connective tissue.

The first uses of polymers in medicine were in the
50’s and most often polymers are used in the form
of mesh and sutures, more recently due to modern
molecular biotechnology it is possible to use resorb-
able synthetic biopolymers in the form of screws and
plates.

The choice of membrane in guided bone regen-
eration remains a real challenge for dental surgery
and an open topic of tissue engineering.

Both, resorbable meshes like Vicryl® (polyglactin)
and Dexon® (polyglycolic acid) and non-absorbable,
like polypropylene, appeared in the early 1980s and
are widely and successfully used in abdominal wall
surgery to resolve hernias. Complete resorption of a
Vicryl prosthesis occurs for 30 days, the resorption
process of Dexon is slower and lasts about 90 days
[4], and that of poly—4-hydroxybutyrate (P4HB) in
about 6-12 months [5], sufficient time which allows
the full development of remodeling and mature os-
teogenesis.

Poly-4-hydroxybutyrate (P4HB) is a long-
term resorbable polyester and is distinguished
from other polyesters by the fact that it does not
create an acidic environment when degraded [3]
and by its superphysiological mechanical strength
[6]. PAHB degrades into a natural metabolite — 4-
hydroxybutyrate (4HB), which is found in many
tissues and has a half-life of 27 minutes. 4HB is
then removed as carbon dioxide and water, there-
fore P4AHB is completely transient, with no poly-
meric metabolites remaining after completion of
the degradation process [6]. Thus, it is a promising
material for various biomedical applications (plas-
tic and reconstructive surgery, tendon surgery,
abdominal and wuro-gynecological reconstruc-
tive surgery). The fully absorbable monofilament
suture composed of P4HB was first approved for
clinical use by the Food and Drug Administration
in 2007, and the resorbable mesh of P4HB was ap-
proved later that year. Since then, an impressive
number of P4HB devices have been introduced
into the surgical practice and it has been estimated
that PAHB-based devices have been used in over 3
million clinical procedures worldwide.



Aceste proteze sunt suple, insa mai putin exten-
sibile decit cele neresorbabile, avantajul lor consté in
aceea cd provoaca foarte rar complicatii septice. Pla-
sele date sunt rezistente la infectii chiar si cand apa-
re dehiscentd, au o afiniate sporita fatd de tesuturile
moi, previn dehiscentele de gingie, se pot utiliza si
intr-un mediu septic. [8]

Plasele chirurgicale din polimer au fost si sunt
utilizate pentru repararea fesuturilor moi sau, mai
bine zis, pentru fortificarea tesutului prin formarea
de o matrice colagenico-fibroasa. Dupd introducerea
polipropilenei de catre castigatorul Premiului Nobel
— Giulio Natta impreuna cu Karl Ziegler in 1954,
acest material a fost adoptat pentru repararea herniei
inghinale si a devenit metoda standart de hernioplas-
tie inghinald descrisa de catre Lichtenstein in 1989,
cunoscind o raspindire rapidd in comunitatea chirur-
gicald, iar in zilele noastre este considerat unul dintre
cele mai adoptate materiale pentru repararea herniei.
[2] Raspunsul organismului prin reactie inflamatorie
asepticd la plasd, a fost cercetat de Klinge si altii, care
confirmd ca reactia este un raspuns inflamator cro-
nic care este persistent in timp, observatiile histolo-
gice descriu cd ochiurile plasei erau inconjurate cu o
capsula de colagen. Este rezonabil sd presupunem ca
aceastd inflamatie cronica afecteaza vindecarea nor-
mald a plagilor si regenerarea tesuturilor, dar poate
fi acceptabild in continuare, scopul acestora fiind in
principal restabilirea mecanica a tesuturilor.

Studiul dat are drept scop de apreciere a rolului
utilizarii plasei polimerice in regenerarea osoasa ghi-
data la pacientii cu atrofie alveolara marcata.

Materiale si metode:

Cercetarea prezintd un studiu clinic aplicativ,
prospectiv. In cadrul cerecetirii sunt utilizate meto-
de convetionale de diagnostic si tratament. In cadrul
acestei cercetarii sunt studiate avantajele si dezavan-
tajele utilizarii plasei de polimer in GBR fata de teh-
nicile clasice de tratament.

In baza examenului clinic si paraclinic utilizand
tehnologiile contemporane de examen radilogic si
CT s-au realizat masuri de control si supraveghere
la distanta.

Inceputul studiului — 2018. In studiu au fost in-
clusi pacientii cu varsta cuprinsé intre 20 — 65 ani,
fard comorbiditati, care s—au adresat la medic pentru
a beneficia de reabilitare implanto—protetica. Lotul
de studiu a fost divizat in doud grupe:

Grupul I — 15 pacienti s-a efectuat regenerare
osoasa ghidatd folosind plasa resorbabild de polimer
poli-4-hidroxibutirat;

Grupul II — 10 pacienti, s—a utilizat plasa din ti-
tan perforat.

Planul de diagnostic si tratament a fost pentru
ambele grupe asemanator.

Tehnica chirurgicala de aplicare a plasei din
polimer. In studiu la pacientii din grupul I augmen-
tarea osoasd ghitatd s—a efectuat cu utilizarea plasei
de polimer — poly-4-hydroxybutyrate, care este re-

Absorbable PAHB mesh is resistant to infections
even when dehiscence occurs, have an increased af-
finity for soft tissues, prevent wound dehiscence, and
can be used in a septic environment.[8] Also, these
prostheses are flexible, but less extensible than non-
absorbable ones.

Polymer surgical mesh has been used to repair
soft tissues and to strengthen the tissue by forming
a collagen-fibrous matrix. After the introduction of
polypropylene by Nobel Prize winner Giulio Natta
with Karl Ziegler in 1954, this material was adopted
to repair the inguinal hernia and became the stan-
dard method of inguinal hernioplasty described by
Lichtenstein in 1989, experiencing a rapid spread in
the surgical community and today it is considered
one of the most adopted materials for hernia repair.
[2] The body’s response to an aseptic inflamma-
tory reaction to the mesh has been investigated by
Klinge and others, who confirm that the reaction is
a chronic inflammatory response that is persistent
over time, histological observations describe that
the mesh was surrounded by a collagen capsule. It
is reasonable to assume that this chronic inflamma-
tion affects the normal healing of wounds and tis-
sue regeneration, but may still be acceptable, their
purpose being mainly the mechanical restoration of
tissues.

This study aims to assess the role of the use of
polymer mesh in guided bone regeneration in pa-
tients with marked alveolar atrophy.

Materials and methods:

The research presents an applied, prospective
clinical study. Conventional methods of diagnosis
and treatment are used. In this research are studied
the advantages and disadvantages of polymer mesh
in guided bone regeneration compared to classical
treatment techniques.

All patients included in the study were examined
clinically and paraclinically by radiological examina-
tion and computed tomography. Carried out remote
control and surveillance measures.

Beginning of the study — 2018. The study in-
cluded patients aged between 20 and 65 years, with-
out comorbidities, who went to the doctor to benefit
from implant-prosthetic rehabilitation.

The study group was divided into two groups:

Group I — 15 patients underwent guided bone
regeneration using resorbable poly—4-

hydroxybutyrate polymer mesh;

Group II — 10 patients, perforated titanium
mesh was used.

The diagnosis and treatment plan was similar for
both groups.

Surgical technique for applying the polymer
mesh. In the study in group I guided bone aug-
mentation were performed using the polymer mesh
— poly-4-hydroxybutyrate, which is resorbable at
6-12 months. The surgical technique was performed
under local anesthesia. The mucosa was incised and
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sorbabila la 6-12 luni. Tehnica chirurgicald — sub
anestezie locala, se efectueazd incizia mucoasei, se
decoleaza tesuturile cu formarea unui lambou mu-
coperiostal, dupd care se inlaturd tesuturile de gra-
nulatie, marginile ascutite ale osului, se executd niste

orificii in stratul cortical pana la
zona spongioasd a osului, se apli-
cd o plasd chirurgicala resorbabila
din poli-4-hidroxibutirat, care
se adapteazd dupa dimensiunile
defectului osos si se fixeaza la o
margine cu pini de titan de os, in
loja dintre plasa si defectul osos se
introduce material de augmenta-
re, apoi plasa se tensioneaza aco-
perind materialul de augmenta-
re, iar marginea liberd a plasei se
fixeaza cu pini de titan de partea
opusd a defectului apofizei alve-
olare cu evitarea spatiilor libere
in regiunea defectului osos, dupa
care mucoasa se sutureaza.

Metodologia aplicérii plasei
de titan este similard cu tehnica
aplicdrii plaselor de polimer.

Pacientilor carora s-a aplicat
plasd polimerica absorbabild nu
este necesar de efectuat incd o
etapd chirurgicald, ce implica in-
laturarea dispozitivului cum este
membrana de titan. Astfel se evita
traumatismul chirurgical supli-
mentar la pacient.

Rezultate:

Rezultatele in loturile de stu-
diu au fost evaluate la 0-9 luni
prin examen clinic §i paraclinic
examen CT.

In grupul T de studiu, la toti
pacientii la care s-a efectuat
augmentare osoasd ghidata prin
utilizare de plasa polimerica re-
sorbabila, la 9 luni s—a obtinut re-
sorbtia completa a plasei de poli-
mer cu formarea suficientd de os
pe vertical si orizontala, ce a per-
mis trecerea la urmatoarea etapa
a planului de tratament. Fig. nr 5.

In grupul I de studiu s-au in-
registrat complicatii la 5 (33 %)
pacienti, dintre care la 3 pacienti
s—au dezvoltat mici fenestratii
si seroame in primele 10 zile de
operatie, rezolvate prin punctii
locale si clatituri cu solutie de
clorhexidind de 0,05%. La 2 pa-
cienti din acest grup de studiu
s—a dezvoltat dehiscentd a 2/3
din linja de sutura a gingiei, la

Figura nr. 1 Examenul prin Computer Tomografie
— seobserva lipsa osului pe orizontald

Fig. 1 Examination by Computer Tomography —
the lack of bone is observed horizontally

Figura nr. 2 Pregdtirea situ—lui osos acceptor,
pregatirea lamboului, in acest caz au fost inserate

implanturile dentare imediat in prima etapa.

Fig. 2 Preparation of the acceptor bone site,
preparation of the flap, in this case the dental

implants were inserted immediately in the first stage

Figura nr. 3 Adaptarea plasei din polimer poli-4—

hidroxibutirat la situsul 0sos, cu formarea spatiului

tridimensional pentru augmentarea osoasa cu
xenogrefa.

Fig. 3 Adaptation of the poly—4—hydroxybutyrate

polymer mesh to the bone site, with the

formation of three—dimensional space for bone

augmentation with xenograft.

a mucoperiostal flap was performed, after which the
granulation tissues and the sharp edges of the bone
were removed. Holes are made in the cortical layer
to the spongy area of the bone, a resorbable surgical
mesh of poly—4-hydroxybutyrate is applied, which

is adapted to the size of the bone
defect and fixed to an edge with
bone titanium pins. Augmenta-
tion material is introduced into
the lodge between the mesh and
the bone defect, then the mesh
is tensioned covering the aug-
mentation material, and the free
edge of the mesh is fixed with ti-
tanium pins on the opposite side
of the alveolar apophysis defect,
avoiding free spaces in the bone
defect region, then the mucosa is
sutured.

The methodology of apply-
ing the titanium mesh is similar
to the technique of applying the
polymer meshes.

Patients to whom absorbable
polymer mesh has been applied
do not need to perform another
surgical step, which involves re-
moving the device such as the
titanium membrane. This avoids
additional surgical trauma to the
patient.

Results:

The results in the study
groups were evaluated at 0-9
months by clinical examination
and paraclinical CT examination.

In study group I, in all pa-
tients who underwent guided
bone augmentation using resorb-
able polymer mesh, at 9 months
complete resorption of the poly-
mer mesh with sufficient bone
formation was obtained vertically
and horizontally, which allowed
the transition to the next stage of
the treatment plan. Fig. 5.

In study group I there were
complications in 5 (33%) pa-
tients, of which in 3 patients de-
veloped small fenestrations and
seromas in the first 10 days of
surgery, resolved by local punc-
tures and rinses with chlorhexi-
dine solution of 0 , 05%. In 2
patients from this study group in
1-2 weeks after the intervention
dehiscence of 2/3 of the wound
suture line developed, considered
major dehiscences, which were



1-2 saptamini de la interventie,
considerate dehiscente majore,
care au fost tratate cu inldturarea
selectivd cu ajutorul foarfecelui
chirurgical doar a plasei expuse
in cavitatea bucala combinate cu
antibioticoterapie si cltituri ora-
le cu solutie de clorhexidind de
0,05%, cu evolutie favorabila, cu
formare de tesut de granulatie in
zona data.

In grupul al I1-lea de pacienti,
la care s-a utilizat plasa de titan,
complicatii s—au dezvoltat la 7
(70 %) pacienti — 4 pacienti au
dezvoltat fistule si fenestratii ne-
insemnate, care au fost remediate
prin tratament conservator prin
atibioticoterapie si clatituri cu so-
lutie de clorhexidina de 0,05%, cu
evolutie favorabild. La 3 pacienti
din lotul II de studiu, la care s-a
efectuat augmentare osoasa ghi-
data prin membrand de titan, la
3-4 saptimini dupd interventia
chirurgicala s—a dezvoltat dehis-
centd gengivala, care a fost atit de
mare incit a fost necesara inlatu-
rarea a dispozitivului.

Discutii:

Regenerarea osoasda ghidatd
ramine o metoda de aur in cres-
terile osoase la maxilare si este
0 provocare majora a chirurgiei
dentare moderne. Orice dispozi-
tiv de GBR trebuie sé intruneasca
minim conditii biologice si meca-
nice pentru a obfine un rezultat
maximal in termen cit mai re-
strins in reabilitarea pacientului
cu edentatie. Plasele din polimer
cu ochiuri de diferite dimensiuni,
cit si membranele din titan forate,
intrunesc aproape toate conditi-
ile biologice pentru regenerarea
osoasa ghidata. Valoarea porilor
din ambele dispozitive aduce un
aport important in alimentarea
sangvind a fesuturilor subiacen-
te, fard a suprima fluxul sangvin.
Afinitatea componentului din
dispozitivul de polimer fatd de
tesut face din acest dispozitiv o
arma importanta in prevenirea
riscului de suprainfectie si rege-
nerare secundara in caz de dehis-
centa. [7]

Principala complicatie lega-
td de utilizarea membranei de

Figura nr.4 Suturarea lamboului gingivo—mucos

Fig. 4 Suturing the gingival-mucous flap

Figura nr.5 Deschiderea lamboului la 9 luni dupa
(blectuarea augmentérii osoase ghidate cu plasa

resorbabild de polimer. Se vizualizatd absorbtia

completd a plasei din polimer, si osul nou format
care acopera complet implantii inserafi in etapa 1 de
tratament (a), in imaginea (b) se observa integrarea

completa aimplantelor dentar in osul nou format.

Fig. 5 Flap opening 9 months after guided
bone augmentation with resorbable polymer

mesh. The complete absorption of the polymer
mesh is visualized, and the newly formed bone
completely covering the implants inserted in stage

1 of treatment (a), in image (b) the complete

integration of the dental implants in the newly

formed bone is observed.

7 pacienti
7 patients
5 pacienti 70 %
5 patients
33%

= Grupul | (15 pacienti) / Group | (15 patients)
w Grupul Il (10 pacienti) / Group 1l (10 patients)

Figura nr.6 Complicatile postoperatorii in
grupurile de studiu evaluate la 3 luni

Fig. 6 Postoperative complications in study groups

evaluated at 3 months

treated with selective removal
only of the exposed mesh in the
oral cavity combined with antibi-
otic therapy and oral rinses with
a solution of chlorhexidine of
0.05%, with favorable evolution,
with the formation of granulation
tissue in the given area.

In the second study group
of patients, in whom titanium
membrane-guided bone aug-
mentation was performed, com-
plications developed in 7 (70%)
patients — 4 patients developed
insignificant fistulas and fenes-
trations, which were remedied
by conservative treatment with
antibiotic therapy and rinsing
with a chlorhexidine solution of
0.05%, with a favorable evolution.
In 3 patients in study group II, at
3-4 weeks after surgery, gingival
dehiscence developed, which was
so great that the device had to be
removed.

Discussions:

Guided bone regeneration
remains a golden method in jaw
bone growth and is a major chal-
lenge of modern dental surgery.
Any GBR device must meet at
least biological and mechanical
conditions in order to obtain a
maximum result in the shortest
possible time in the rehabilitation
of the edentulous patient. Both
polymer and perforated titani-
um membranes meet almost all
biological conditions for guided
bone regeneration. The value of
the pores in both devices makes
an important contribution to
the blood supply of the underly-
ing tissues, without suppressing
blood flow. The affinity of the
component in the polymer device
to the tissue makes this device an
important weapon in preventing
the risk of superinfection and
secondary regeneration in case of
dehiscence.[7]

The main complication re-
lated to the use of the titanium
membrane is the dehiscence of
the gingival soft tissues, with the
exposure of the membrane in
the oral cavity. However, the tita-
nium membrane is able to toler-
ate its exposure in the oral cav-
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titatn este dehiscenta tesuturilor moi gingivale, cu
expunerea membranei in cavitatea bucald. Cu toate
acestea membrana de titan este capabild sa tolereze
expunerea sa in cavitatea bucald in dependenta de di-
mensiunea dehiscentei si suprafata expusa. Tolerarea
se datoreaza orificiilor membranei care face posibila
alimentarea vasculara a tesuturilor subiacente cu cele
adiacente, mentinind interfata gingivomucoasa—pla-
sa si os nou in formare. Dezavantajele majore in uti-
lizarea membranelor de titan sunt: datorita rigiditétii
sale membrana este insuficient de flexibila pentru
gingivomucoasa, in rezultatul vorbirii §i a actului de
mesticatie gingivomucoasa se traumeaza de mem-
brana data prin miscari de glisare ce duce la o frec-
ventd mare de dehiscenta gingivala; un alt dezavantaj
este legat de compozitia sa, fiind nerezorbabild este
nevoie de o interventie chirurgicald repetatd pentru
inlaturarea membranei in totalitate, ca etapa obli-
gatorie de augmentare osoasa ghidatd prin plasa de
titan, ce implica traumatism suplimentar a tesuturi-
lor, recuperare indelungata a pacientului si obtinerea
rezultatului final in timp mai indelungat.

Plasele din polimer resorbabile intocmesc mai
multe criterii esentiale pentru succes in GBR si GTR,
inclusiv biocompatibilitate, proces adecvat de bio-
degradare, proprietati mecanice si fizice bune, rezis-
tentd suficienta pentru a evita colapsul membranei si
asigurarea unei functii de bariera suficienta.[9] Dato-
ritd plasticitatii sale poate fi usor modelata si adapta-
td la zona de crestere osoasa. Plasele de polimer fiind
proteze suple, cu afinitate sporitd fatd de tesuturile
moi, induc migrarea celulelor proiflamatoare cum
sunt celulele polimorfonucleate, fibroblastii si duce la
dezvoltarea de o structura colagenico—fibroasa rezis-
tentd, plasa insa rezorbindu-se complet. Proprietatea
de resorbtie totald a plasei permite evitarea trauma-
tismului suplimentar de extragere a plasei, aceas-
ta permite efectuarea GBR-lui doar intr-o singura
etapd chirurgicala. Este de notat ca resorbabilitatea
plasei este determinata de catre reactia inflamatorie
asepticd individuala si variaza 6 — 9 luni, perioada
optima pentru formare si maturizare completa a osu-
lui.

Prin utilizarea plasei rezorbabile de polimer in
augmentarea osoasd ghidatd ca membrand de barie-
rd am obfinut complicatii postoperatorii mai putine.
Utilizarea plasei de polimer asigurd efectuarea pro-
cedurii de GBR doar intr-o etapa cu evitarea trau-
matismului chirurgical suplimentar, respectiv reabi-
litarea precoce a pacientului si cresterea satisfactiei
acestuia. Relatind datele noastre obtinute la datele
din literaturd observim ca utilizarea membranelor
de polimer au avantaje certe fatd de utilizarea altor
membrane de barierd in GBR.[1]

Membranele resorbabile de polimer, dacé este sd
discutam despre cost-eficienta lor, sunt comparabil
mai ieftine decit o membrana de titan, ca pref per
unitate, si sunt evitate cheltuelile suplimentare su-
portate pentru etapa de extragere a plasei. [4]

ity depending on the size of the dehiscence and the
exposed surface. The tolerance is due to the orifices
of the membrane that makes possible the vascular
supply of the underlying tissues with the adjacent
ones, maintaining the gingivomucosal-mesh inter-
face and new bone in formation. The major disad-
vantages in the use of titanium membranes are: due
to its rigidity the membrane is insufficiently flex-
ible for gingivomucosa, as a result of speech and
mastication gingivomucosa is traumatized by the
membrane given by sliding movements leading to a
high frequency of gingival dehiscence; another dis-
advantage is related to its composition, being non-
resorbable it requires a repeated surgery to remove
the membrane completely, as a mandatory stage
of bone augmentation guided by titanium mesh,
which involves additional tissue trauma, prolonged
recovery of the patient and obtaining the results in
a longer time.

Resorbable polymer mesh meets several essen-
tial criteria for success in GBR and GTR, including
biocompatibility, proper biodegradation process,
good mechanical and physical properties, sufficient
strength to avoid membrane collapse and sufficient
barrier function.[9] Due to its plasticity it can be eas-
ily shaped and adapted to the area of bone growth.
The polymer mesh being flexible prostheses, with
increased affinity for soft tissues, induce the migra-
tion of pro—inflammatory cells such as polymorpho-
nuclear cells, fibroblasts and lead to the development
of a resistant collagen—fibrous structure, but the
mesh itself is completely absorbed. The property of
total resorption of the mesh allows to avoid the ad-
ditional trauma of extraction of the mesh, this allows
to perform the GBR only in a single surgical stage. It
should be noted that the resorbability of the mesh is
determined by the individual aseptic inflammatory
reaction and varies from 6 to 9 months, the optimal
period for the formation and complete maturation of
the bone.

By using the resorbable polymer mesh in guided
bone augmentation as a barrier membrane we ob-
tained fewer postoperative complications. The use
of the polymer net allows a GBR procedure only in
one stage with the avoidance of additional surgical
trauma, respectively the early rehabilitation of the
patient and the increase of his satisfaction. Relating
our data to the literature we find that the use of poly-
mer membranes has definite advantages over the use
of other barrier membranes in GBR. [1]

Resorbable polymer membranes, if we talk about
their cost-effectiveness, are comparatively cheaper
than a titanium membrane, in terms of price per
unit, and the additional costs incurred for the mesh
extraction stage are avoided. [4]

Conclusions:
The use of resorbable poly-4-hydroxybutyrate
mesh in guided bone regeneration is a cost-effective



Concluzii

Utilizarea plaselor din biopolimer resorbabil
poli-4-hidroxibutirat in regenerarea osoasa ghidata
este 0 metoda de perspectivd in chirurgia dentoalve-
olara, ieftina si simpla in aplicare. Aceasta metoda a
inregistrat mai putine complicatii postoperatorii, eta-
pe chirurgicale mai putine, recuperare postopertorie
mai rapida.
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