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Rezumat A

Introducere. Scopul acestei lucrari este de
a evidentia metodologia actuala de abordare a
complicatiilor prin dehiscentd in GBR prin eva-
luarea literaturii de specialitate.

Materiale si metode. Cercetarea data prezin-
td un studiu descriptiv al literaturii de specialitate
conform protocolului PRISMA, bazat pe artico-
lele identificate in cadrul platformelor PubMed,
Cochrane Library, Elsevier, efectuat pe data de 10
noiembrie, 2023.

Rezultate. Din 750 de articole, dupd aplicarea
filtrului de cautare 98 rezumate au fost studiate.
Dupid aplicarea criteriilor de includere 17 articole
au corespuns temei abordate. Au fost identificate
6 articole (35,2%) in care autorii prezinta cazurile
cu complicatii de expunere a membranei si afirma
ca factorul cauzal principal este formarea si pre-
gatirea lamboului. Articolele in care autorii studi-
aza corelatia intre membranele de separare utili-
zate in augmentarile osoase si rata de incidentd a
dehiscentelor si expunerilor de membrana au fost
identificate 10 (58,8%). Evidentierea patologiile
asociate care prezinta factorilor de risc in aparitia
complicatiilor de vindecare a fost raportata in 1
articol (5.8 %).

Concluzii. Tehnica de GBR este o metoda
complexd de augmentare osoasd, succesul cireea
depinde de mai multi factori. Respectarea ferma
a pasilor de GBR minimalizeazi rata de compli-
catii, insd acestea sunt inevitabile. Atit membrana
de protectie, cit si formarea lamboului joacd ro-
lurile sale cheie in augmentarea osoasa ghidata.
In sinteza literaturii de specialitate se observa ci
se raporteaza putin despre complicatiile apédrute
in GBR.

Cuvinte cheie: regenerare osoasa ghidata,
dehiscentd, complicatii, fenestratii, expunere de
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Summary A
Introduction. This paper aims to highlight the
current methodology for addressing dehiscence
complications in GBR by evaluating the special-
ized literature.

Materials and methods. The research presents
a descriptive study of the specialized literature
according to the PRISMA protocol, based on the
articles identified within the PubMed, Cochrane
Library, and Elsevier platforms, carried out on
November 10, 2023.

Results. From 750 articles, after applying the
search filter, 98 abstracts were studied. After ap-
plying the inclusion criteria, 17 articles corre-
sponded to the topic addressed. 6 articles (35.2%)
were identified in which the authors present cases
with membrane exposure complications and state
that the main causative factor is flap formation
and preparation. Articles in which the authors
study the correlation between the separation
membranes used in bone augmentations and the
incidence rate of membrane dehiscences and ex-
posures were identified 10 (58.8%). Highlighting
the associated pathologies that present risk fac-
tors in the occurrence of healing complications
was reported in 1 article (5.8 %).

Conclusions. The GBR technique is a complex
method of bone augmentation, the success of
which depends on several factors. Strict adher-
ence to GBR steps minimizes the rate of com-
plications, but they are inevitable. The protective
membrane and flap formation play key roles in
guided bone augmentation. In the synthesis of
specialized literature, it is observed that little is
reported about the complications related to GBR.
Keywords: guided bone regeneration, dehis-
cence, complications, fenestrations, membrane
exposure.
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Introducere

Dea lungul timpului, progresul tehnilogiilor de
efectuare a manoperelor de regenerare osoasa ghidata
a impus cercetari noi astfel incat, dupa 5 ani de expe-
rientd clinic, la intrunirea din anul 1994 din SUA au
fost discutate si apreciate limitele si potentialul tehnicii
de GBR (Guided Bone Regeneration) sau regenenerare
osoasa ghidata [3]. Conform rasportului lui Neyman si
coutorii, publicat in 1980, rezultatl succesului tehnicii
GBR coreleaza cu folosirii unei membrane de separare
a celulelor gingivale de materialul de grefare. La mijlo-
cull anilor 1980 o serie de studii demonstreaza impor-
tanta membranelor de e-PTFE ca membrane inerte
si hidrofobe in separarea fizica a tesuturilor gingival
de zona de grefare ca proceduri standart, astfet incét,
poliferarea ostegenicd si angiogeneza sa parvina din
maduva osoasa, in prealabil perforatd, pentru a face
posibild migrarea celulelara. Folosirea membranelor
de separare era doar un inceput, se utilizau in speci-
al in cazurile insuficientei osoase pe latime, deseori in
zonele laterale, adesea se efectua implantarea imediata,
cu complicatii ce tineau de colapsul membranelor si
expunerea lor in cavitatea bucald si infectatrea conti-
nutului de grefare.

Pentru un rezultat pe termen lung este nerecesar
de a avea suficient os in jurul implantului in special
in zonele estetice. Autorii relateazd ca aproximativ
50% din situsurile de implantare necesitd proceduri
de regenerare si formare volumetrica a osului nou, ei
propun cateva metode de sporire si regenerare osoasa
precum sunt: GBR-ul utilizaind membranele ca bariera
fizica de separare, spliting-ul osos si aditia osoasa folo-
sind blocuri osoase autologe [3].

Conform studiului realizat de catre Rochietta
si aut. complicatii privind utilizarea membranelor
non-resorbabile in GBR reprezintd aproximativ 44,5%,
din ele sub 18% fiind raportate sub forma complicatii-
lor de vindecare incompleta [22]. Primii autori care au
descris si au raportat complicatiile cu sau fard infectii
si abcedari au fost Fontana et al in 2011, care au publi-
cat un studiu introducand o clasificare a complicati-
ilor utilizarii membranelor neresorbabile in GBR, de
la mici expuneri limitate pana la expuneri purulente,
clasificarea datd contine si protocolul chirurgical de
remediere a lor. Autorul propune ca managementul
complicatiilor si fie divizat in patru clase, de la forme
simple pana la exsudat purulent si fistule[11].

Initial, utilizarea tehnicii de regenerare osoasa
ghidatd (GBR), presupunea o atentie deosebita doar
asupra membranei de separare. Grefa osoasé autologé
fiind considerata si utilizatd in procedura de grefare
doar ca suport tridimensional, pentru a evita colapsul
membranei in timpul vindecarii. Abia la sfarsitul ani-
lor 90 Buser et al. intr-un studiu preclinic efectuat pe
purcelusi au determinat capacitatea bioactiva a osului
autogen, concluzionind urmatoarele: osul autogen are
o0 capacitate excelentd osteogenica inducind vindeca-
rea rapida si remodelare osoasd printr-un mecanism

Introduction

Over time, the progress of guided bone regener-
ation techniques required new research so that, after
5 years of clinical experience, at the 1994 meeting in
the USA, the limits and potential of the Guided Bone
Regeneration (GBR) technique were discussed and ap-
preciated) or guided bone regeneration [3]. According
to the report of Neyman et al., published in 1980, the
success of the GBR technique correlates with the use
of a membrane to separate the gingival cells from the
grafting material. In the mid-1980s, a series of studies
demonstrated the importance of e-PTFE membranes
as inert and hydrophobic membranes in the physical
separation of gingival tissues from the grafting area as
a standard procedure, so that osteogenic proliferation
and angiogenesis originate from the previously perfo-
rated bone marrow, to make cell migration possible.
The use of separation membranes was only a begin-
ning, they were used especially in cases of bone in-
sufficiency across the width, often in the lateral areas,
immediate implantation was performed, with compli-
cations related to the collapse of the membranes and
their exposure in the oral cavity and infection of the
graft content.

For a long-term result, it is necessary to have
enough bone around the implant, especially in the
aesthetic areas. The authors report that approximate-
ly 50% of the implantation sites require regeneration
procedures and volumetric formation of new bone,
they propose several methods of bone augmentation
and regeneration such as: GBR using membranes as
a physical separation barrier, bone splitting and addi-
tion bone using autologous bone blocks [3].

According to the study by Rochietta et al. complica-
tions regarding the use of non-resorbable membranes
in GBR represent approximately 44.5%, of which less
than 18% are reported as complications of incomplete
healing [22]. Fontana et al in 2011 for the first time re-
port the complications with or without infections and
abscesses and published a study introducing a classifi-
cation of the complications of the use of non-resorba-
ble membranes in GBR, from small limited exposures
to purulent exposures. The classification date also con-
tains the surgical protocol for their repair. The author
proposes that the management of complications be di-
vided into four classes, from simple forms to purulent
exudate and fistula[11].

Initially, it was considered that in guided bone re-
generation (GBR) technique required special attention
only to the separation membrane. Autologous bone
graft was considered and used in the grafting pro-
cedure only as a three-dimensional support to avoid
membrane collapse during healing. It was not until the
late 1990s that Buser et al. in a preclinical study carried
out on piglets determined the bioactive capacity of au-
togenous bone, concluding the following: autogenous
bone has an excellent osteogenic capacity inducing
rapid healing and bone remodeling through a propor-
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proportional format intre osteoblasti si osteoclasti.
Experimentul a fost studiat de cétre Jensen et al., [15]
care a confirmat superioritatea potentialului osteo-
genetic al osului autogen in comparatie cu alt tip de
os granulat xenogen. Studiul dat a mai demonstrat ci
granulele deproteinizate de os bovin mineral poseda o
ratd scdzuta de substitutie si remodelare, avind doar o
buna stabilitate volumetrica.

Materiale si metode

Scopul acestei lucriri este de a evidentia metodo-
logia actuala de abordare a complicatiilor prin dehis-
centd in GBR prin evaluarea literaturii de specialitate.

Cercetarea datd prezintd un studiu descriptiv al
literaturii de specialitate conform protocolului PRIS-
MA, bazat pe articolele identificate in cadrul platfor-
melor PubMED, Cochrane Library, Elsevier, efectuat
pe data de 10 noiembrie, 2023. Review-ul literar a
inclus studii observationale (studii transversale, stu-
dii caz-control) publicate in perioada 2010-2022, in
limba engleza. Cautirile in bazele de date mentiona-
te au inclus cuvintele cheie ("guided bone regenera-
tion” AND dehiscence”), “fenestration” AND”GBR” si
(CGBR’AND  “complication”)OR’membrane expo-
sure”)), ("guided bone regeneration”AND “complica-
tions”). Aplicand filtrul de selectare, au fost excluse
dublicatele, articolele nepublicate. Titlul studiului si
rezumatul au fost analizitate si au fost selectate arti-
colele relevante complicatiilor in GBR. In continuare,
acestea au mai fost selectionate conform criteriilor de
eligibilitate: autorul sd mentioneze utilizarea GBR pe
verticald, s expuna complicatiile ca dehiscenta pla-
gii, expunerea membranei si/sau a materialului de
augmentare aparute in urma GBR, sé prezinte cauzele
posibile ale expunerii membranelor.

Rezultate

In urma ciutirilor a fost obtinut un numir total de
750 de articole, dintre care un numér de 98 rezumate
au fost studiate. Apoi, articolele care nu respectau cri-
teriile de includere au fost filtrate dupa cum urmeaza:

* Articole irelevante studiului complicatiilor

GBR =43

**Articole ce nu mentionau aparitia dehiscentelor
sau expunerilor de membrana = 24

Articole ce nu mentionau metode de management
al complicatiilor = 14

In final au fost identificate 17 articole care au co-
respuns itegral cerintelor de cautare. Articolele au fost
studiate si cercetate conform criteriilor care vizeaza:
presupusa cauzd a aparitiei dehiscentelor, evaluarea
expunerii membranei in cavitatea bucala, cat si trata-
mentul acestor complicatii.(Fig 1)

tional mechanism formed between osteoblasts and os-
teoclasts. The experiment was studied by Jensen et al.,
[15] who confirmed the superiority of the osteogenet-
ic potential of autogenous bone compared to another
type of xenogenic granulated bone. The given study
also demonstrated that the deproteinized mineral bo-
vine bone granules possess a low rate of substitution
and remodeling, having only good volumetric stability.

Materials and methods

This paper aims to highlight the current method-
ology to manage dehiscence complications in GBR by
evaluating the specialized literature.

The given research presents a descriptive study of
the specialized literature according to the PRISMA
protocol, based on the articles identified within the
platforms PubMed, Cochrane Library, and Elsevier,
carried out on November 10, 2023. The literature re-
view included observational studies (cross-sectional
studies, case-control) published in the period 2010-
2022, in English. Searches in the mentioned databases
included the keywords (“guided bone regeneration”
AND dehiscence”), “fenestration” AND’GBR” and
((“GBR” AND “complication”) OR’membrane expo-
sure”)), (“guided bone regeneration” AND “compli-
cations”). Applying the selection filter, duplicates, and
unpublished articles were excluded. The study title and
abstract were screened and articles relevant to compli-
cations in GBR were selected. The articles were select-
ed according to the eligibility criteria: the presence of
vertical GBR, the complications such as wound dehis-
cence, exposure of the membrane and/or augmenta-
tion material after GBR, and present the possible caus-
es of membrane exposure.

Result

As a result of the searches, a total number of 750
articles were obtained, and applying search filter 98
abstracts were studied. Articles that did not meet the
inclusion criteria were then filtered as follows:

* Articles not relevant to the study of GBR compli-
cations = 43

**Articles that did not mention the occurrence of
membrane dehiscences or exposures = 24

**Articles that did not mention complication man-
agement methods = 14

17 articles were identified that fully corresponded
to the search requirements. The articles were studied
and researched according to the criteria aimed at the
supposed cause of the occurrence of dehiscences, the
evaluation of the exposure of the membrane in the oral
cavity, as well as the treatment of these complications.
(Fig 1)



Fig. 1 Diagrama de flux a cautdrii studiilor eligibile Fig. 1 Flow diagram of searching eligible studies
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Au fost identificate 6 articole (35,2%) in care au- 6 articles (35.2%) were identified in which the au-
torii prezinta cazurile cu complicatii de expunere a thors present cases with membrane exposure compli-
membranei si afirmd ca factorul cauzal principal este cations and state that the main causative factor is flap
formarea si pregitirea lamboului. Articolele in care formation and preparation. Articles in which the au-
autorii studiaza corelatia intre membranele de separa- thors study the correlation between the barrier mem-
re utilizate in augmentarile osoase si rata de incidentd branes used in bone augmentations and the incidence
a dehiscentelor si expunerilor de membrand au fost rate of membrane dehiscences and exposures were
identificate 10 (58,8%). Evidentierea patologiile aso- identified - 10 (58.8%). Highlighting the associated
ciate care prezinta factorilor de risc in aparitia com- pathologies that present risk factors in the occurrence
plicatiilor de vindecare a fost raportatd in 1 articol of healing complications was reported in 1 article
(5.8 %) (Tabel 1). (5.8 %) (Table 1).
Tabel 1. Reprezentarea tabelara a informatiilor din articole.
Autor Factorul care predispune Rata estimata in % a complica-tillor  |Managementul
No. |Anul complicatia in opinia autorului  |raportatee la nr. de cazuri
Sursa
Forma lamboului
1. |Luigi Canullo  [Tehnica noud de formare a lambo- |0% din 12 cazuri Chirurgie combinata mucogingivala si membrana
2019[4] ului, splitul lamboului vestibular sintetica resorbabila
de periost
2. |NadaZazou Tehnicd noua de formare a 0,4% din 40 pacienti Lambou lingual avansat coronar
2020[33] lamboului, 3,9% din 40 pacienti Incizie pentru lambou dublu
6,45% din 40 pacienti
Tehnica modificata de incizie de eliberare a periostului
7,4% din 40 pacienti vestibular
Incizie de eliberare a periostului vestibular
3. |Daniel Buser Metoda traditionala de formare a |7,2% din 42 cazuri Autorul mentioneazd cauza principala fiind tensiunea din
2021[26] lamboului, membrana de colagen lambou, expunerile s-au vindecat spontan in timp de 2-4
peste bloc osos autolog saptamani
4. |Kimetal.2015 |Tehnicd noud de formare a 5% din 40 situsuri augmentate Expunerile au fost cauzate de purtarea protezelor
[17] lamboului fara descarcare provizorii, s-au vindecat spontan dupa incetarea utilizarii
lor.
Autorul nu specifica tipul de pansament.
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5. |TaffetG.etal. |Regenerare cu expunerea 6,9% din 160 situsuri augmentate Expunerea intentionatd a membranei din titan cu gauri
2016 [27] intentionatd a membranelor, fara mari, acoperita cu colagen asteptandu-se formarea
formare de lambou pseudoperiostului.
6. |Gianluca Porcaro | Tehnica noud de formare a 1din 4 pacienti expunere intarziatia |Inlaturarea grefei neintegrate, prelucrarea situs cu
2017 [21] lamboului partial situsului augmentat clorhexidina 0,2% si sutura
Tipul de membrana de separare si mentinere
1. |TianxuZhang |Membrana din titan adaptata 6,25% din nr. de 16 situsuri de Antibiotice
2019[34] in forma literei L, acoperitd cu augmentare Antiseptice
membrana de colagen, fixate Fard inldturarea membranei
doar cu suturi.
2. |Thoméetal. Membrana sintetica resorbabila 11,5% din pacienti Reepitelizare spontana a mucoasei, autorul nu specificd
2017[19] PLGA bi-stratificata (un strat dens tipul de pansament.
si altul micro-fibros)
3. |Galloetal2019 [Membrana sintetica 68,75% din 80 complicatii evaluate Managementul in conformitate cu clasificarea Fontana
[12] neresorbabila d-PTFE
4. |Chiapascoetal |Membrane din titan 20,75% din 53 situsuri augmentatela |intr-un caz membrana a fost inlaturata prematur, iar in
2020 [5] individualizate prin tehnologia  {15-150 zile dupa interventie alt caz datorita asocierii cu infectie i dehiscentd, a fost
CAD/CAM acoperite cu membrana inlaturat materialul de grefare si membrana + tratament
de colagen sistemic cu antibiotice. Restul complicatiilor au remediate
cu antiseptice locale
5. |Cucchietal Membrane din titan 6,7% din 30 pacienti — membrane din |Autorul considera situatia clinica favorabild in cazul
2021[8] individualizate prin tehnologia  |Ti acoperite cu membrand de colagen | folosirii membranelor din colagen.
CAD/CAM acoperite cu membrana Doua cazuri de complicatie cu expunere de membrana si
de colagen infectie. Au fost inlaturate membranele si partial grefa.
6. |CarloM.etaut |Membrane d- PTFEsi Titanium |5 pacienti cu 10 situsuri de crestere Doua situsuri la TM au fost observate mici fenestratii.
2021 [5] Mesh(TM) la mandibula-posterior, randomizati: |Pansament antiseptice locale
5sit.- d- PTFE, 5sit.-TM
7. [Songetal.2020 |Membrani de polietilena poroasa |60% expuneri de membrani din nr.de |inliturare prematurd amembranelor in timp de 1-6 luni,
[26] cu strat dublu (unul cu porozitate |15 pacienti in medie 3.6 luni de la interventie, autorul nu specifica
mare, iar altul cu porozitate micd) cate membrane
8. |Urbanetal. Membrana PTFE ranforsatd cu  |3% din 65 situsuri augmentate Un caz cu expunere de membrana la 1 saptdmana
20201[28] titan apoi acoperita cu membrana postoperator — membrana mentinuta pentru inca 2 luni.
de colagen Un caz de infectie — inlaturare membrana si grefa la 10
zile de la debut
9. |Cucchietal. Membrane neresorbabile d-PTFE | 15% din 20 situsuri — membrana 2 cazuri — complicatii majore — inlaturare implanturi,
2017 (8] ranforsate cu titan si membrane | d-PTFE ranforsata cu titan materiale de grefare si membrane (Clasa lll, IV Fontana)
din titan acoperite cu membrand (21,1% din 20 situsuri - membrana din |1 caz - complicatie minora (Clasa I, Fontana)
din colagen cross-linked titan acoperita cu colagen cross-linked |3 cazuri — complicatii majore — in 2 cazuri inlaturare
implanturi, materiale de grefare si membrane, intr-un caz
doar inlaturare membrana(Clasa lll, IV, Fontana)
1 caz - complicatie minora
(Clasa I, Fontana)
10. |Kawasakietal. |Membrana resorbabila sintetica {17,4% din 23 situsuri augmetate Reepitelizare spontana in timp de 4 saptamani
2017 [16] PLGA Administrare sistemica de antibiotice
Factori asociati patologiilor asociate
1. |De Angelis et al. |Efectul diabetului controlat 5.88% din 34 pacienti Clatituri cu sol. Clorhexidina 0,2%
2021[10] asupra GBR Aplicatii cu gel Clorhexidina 1%
Reepitelizare dupa 2-3 saptamani

Impactul membranelor din mentinere asupra
aparitiei dehiscentelor. Media complicatiilor ra-
portate in articole cind s-a folosit membrand de co-
lagen peste membrane de mentinere este de 11,57%,
iar in cazul in care nu a fost utilizatd membrana de
colagen, media complicatiilor este de 36,87%. Ca ur-
mare membrane de sustinere, frecvent se utilizeazd
cele confectionate din titan, datoritd avantajului de
a-si mentine forma pe toatd durata vindecirii. Insa,
rigiditatea, marginile ascutite, debordante, cat si rugo-

The impact of maintenance membranes on the
dehiscences. The range of complications reported in
the articles when collagen membrane was used over
maintenance membranes was 11.57%, and when no
collagen membrane was used, the mean of complica-
tions was 36.87%. As a result, supporting membranes,
those made of titanium are frequently used, due to the
advantage of maintaining their shape throughout the
healing period. However, rigidity, sharp, overflowing
edges, as well as excessive roughness can compromise



zitatea excesiva pot compromite rezultatele GBR., au-
torii Rosales-Leal et al., 2009 [24], afirmi cd micro si
nano-rugozitatea stimuleazd procesele de proliferare si
diferentiere osteoblasticd. Acesti parametri pot fi ma-
nipulati in cazul membranelor individualizate/custo-
mizate prin tehnologia CAD/CAM. Membranele din
colagen au o biocompatibiliatte méritd, biodegradare
enzimaticd rapida si respectiv vascularizarea optima,
conform Urban et al [29]. Acesta afirma ca vasculari-
zarea membranei din colagen trebuie sa prevaleze fata
de stabilitatea acesteia. Conform lui Taffet 2016 [27],
membranele din colagen creeazd un mediu propice
pentru regenerare tisulara favorabila chiar si in condi-
tiile regenerdrii deschise, cu expunerea intentionata a
membranelor din colagen.

Complicatii influntate de managementul si de-
signul lamboului. Conform datelor de literaturs,
periostul joacd un rol important in vindecarea plagii
post-augmentare. Autorii precum Nada et al, [33] in
lucrarea sa din 2020, indicd un nou tip de incizie si
remodelare a periostului. Nivelul inciziei si separarea
periostului fata de lambou reprezinti cheia sucesului.
Autorul afirmi ca anume aceastd incizie denotd nive-
lul de vascularizare si irigare a lamboului. Incizia de
separare a lamboului vestibular se efectueaza la nivelul
jonctiunii dintre mucoasa fixd i mobild cu ulterioa-
ra detasare.(Fig.2) La fel, autorii precedenti, cit si Tao
et al in lucrarea sa din 2019 aduc o serie de cazuri cu
rezultate pozitive fata de aceastd tehnica [34]. Sutura
finald va fi efectuata prin dublu strat si anume lamboul
lingual va fi repozitionat coronar peste augment si su-
turat in saltea la periostul vestibular preparat anterior
de lamboul respectiv. Ulterior, lamboul va fi inchis cu
sutura finald continud sau intreruptd cu lamboul ves-
tibular relaxat. Conform studiilor, aproximativ 3% din
cazuri relatate de literatura dau complicatii de expune-
re a membranei in acest tip de lambou.

the results of GBR. The authors Rosales-Leal et al,,
2009 [24], state that micro- and nano-roughness stim-
ulate the processes of osteoblastic proliferation and
differentiation. These parameters can be manipulated
in the case of individualized/customized membranes
through CAD/CAM technology. Collagen membranes
have increased biocompatibility, rapid enzymatic bio-
degradation, and respectively optimal vascularization,
according to Urban et al [29]. He states that the vas-
cularization of the collagen membrane must prevail
over its stability. According to Taffet 2016 [27], colla-
gen membranes create an environment conducive to
favorable tissue regeneration even under conditions of
open regeneration with intentional exposure of colla-
gen membranes.

Complications influenced by flap management
and design. According to literature data, the perios-
teum plays an important role in post-augmentation
wound healing. Authors such as Nada et al, in 2020
[33] in their paper, indicate a new type of incision and
remodeling of the periosteum (fig.2). The level of the
incision and the separation of the periosteum from
the flap is the key to success. The author states that this
particular incision denotes the level of vascularization
and irrigation of the flap. The incision to separate the
vestibular flap is performed at the level of the junction
between the fixed and mobile mucosa with subsequent
detachment. Similarly, the previous authors, as well as
Tao et al in their work from 2019, bring a series of cas-
es with positive results by this technique [34]. The final
suture will be performed through a double layer, i.e. the
lingual flap will be repositioned coronally over the aug-
ment and sutured in the mattress to the vestibular per-
iosteum previously prepared by that flap. Afterwards,
the flap will be closed with a continuous final suture or
interrupted with a relaxed vestibular flap. According to
studies, about 3% of cases reported in the literature give
complications of membrane exposure in this type of flap

Fig.2 Formarea lamboului deperiostat[34].

Complicatii influentate de patologiile asociate
pacientului. In cadrul cercetirii, s-a evidentiat un
singur articol in care este specificati influenta patolo-
giilor asociate in dezvoltarea complicatiilor - glicemia
controlatd. De asemenea, literatura de specialitate nu
atestd studii cu referire la influenta patologiilor asoci-
ate asupra GBR [9].

Fig.2 Incision and remodeling of the deperiosteum flap

Complications are influenced by patient-related
comorbidities. During the research, only one article
was highlighted in which the influence of associated
pathologies in the development of complications is
specified - controlled blood sugar. Also, the specialized
literature does not attest to studies regarding the influ-
ence of associated pathologies on GBR [9].
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Managementul expunerilor de membrana, dupa
Fontana e-PTFE.

Dupéd Fontana, managementul complicatiilor de
vindecare se realizeazd in conformitate cu clasa aces-
tora [11].

Clasa I - autorul propune ca dehiscentele care pre-
zintd fenestratii mai mici de 3 mm si nu prezinta exsu-
dat purulent, sa fie tratate cu solutii antiseptice locale
(gel clorhexidina 0.2%) si vizite saptiménale de control.

Clasa IT - autorul mentioneazd ca expunerile mai
mari de 3 mm fara nici un exsudat sé fie abordate prin
inldturarea membranei de acoperire, dar cu pastrarea
augmentului si sutura lamboului pentru a permite re-
generare pentru cel putin 4-5 luni.

Clasa III - pentru expunerile de membrana indife-
rent de dimensiune, dar asociate cu exsudat purulent,
autorul recomanda inlaturarea membranei si chiure-
tarea tesutului de granulatie. In cazul necesititii unei
alte proceduri de augmentare, se va temporiza pentru
2-3 luni.

Clasa IV - in cazul abceselor fara expunerea mem-
branei, se indica inlaturarea imediatd a membranei
precum si a augmentului, irigatii locale cu sol. Antibi-
otice, administrare sistemica a tratamentului antimi-
crobian.

Managementul complicatiilor dupa Vroom et al.
pentru membranele d-PTFE [31]

Clasa I - fenestratii ale membranelor fira exsudat
purulent. Autorul propune managementul combinat
intre Clasa I i II Fontana, dar adauga timpul scurs de
la interventie, timpul expunerii si prezenta tesutului
gingival peste marginile membranei. Vroom conside-
ra cé clatiturile zilnice cu sol antiseptice Clorhexidind
0,12% cat si igiena membranei expuse cu ajutorul ti-
fonului pentru a micsora retentia microfilmului bac-
terian.

Clasa II - expuneri de membrand asociate cu pre-
zenta exsudatului purulent. Autorul recomanda inla-
turarea membranei si irigatii abundente pentru inlatu-
rarea particulelor materialului de grefare care nu s-au
integrat. Apoi, se realizeazd sutura lamboului, iar dacd
dimensiunile fenestratiei nu permit inchidere primar4,
se plaseazd o membrand de colagen.

Clasa III - caracterizatd prin prezenta de abces sau
fistuld la nivelul situsului augmentat, dar fard expuneri
de membrand. Autorul recomanda managementul
aplicat si in Clasa II.

Discutii

In baza studierii literaturii, se atesti o rati mai
mare de predictibilitate in cazul utilizdrii membrane-
lor d-PTFE fatd de e-PTFE. Aceasta este mentionat si
in protocoalele de management propuse de Fontana
(e-PTFE) si Vroom (d-PTFE). Daca in cazul dezvol-
tarii abcesului fard expunere, Fontana mentioneaza
incidenta mai mare in prima luna dupa interventie si
recomanda inldturarea atat a membranei, cat si a gre-
fei in totalitate, pe cand Vroom raporteazd incidenta
mai sporita a complicatiilor exsudative la 1-4 luni de la
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Management of membrane exposures, according
to Fontana for e-PTFE membranes.

According to Fontana, the management of healing
complications is done according to their class [11].

Class I - the author proposes that dehiscences that
present fenestrations smaller than 3 mm and do not
present purulent exudate, be treated with local anti-
septic solutions (0.2% chlorhexidine gel) and weekly
control visits.

Class II - the author states that exposures greater
than 3 mm without any exudate should be addressed
by removing the covering membrane but retaining the
augment and suturing the flap to allow regeneration
for at least 4-5 months.

Class III - for membrane exposures of any size but
associated with purulent exudate, the author recom-
mends removal of the membrane and curettage of the
granulation tissue. If another augmentation procedure
is needed, it will be delayed for 2-3 months.

Class IV - in the case of abscesses without ex-
posure of the membrane, immediate removal of the
membrane as well as the augment, local soil irrigation
is indicated. Antibiotics, systemic administration of
antimicrobial treatment.

Management of complications according to
Vroom et al, for d-PTFE membranes [31]

Class I - membrane fenestrations without purulent
exudate. The author proposes the combined manage-
ment between Fontana Class I and II instide adding
the elapsed time since the intervention, the exposure
time, and the presence of gingival tissue over the mem-
brane margins. Vroom believes that daily antiseptic
soil rinses Chlorhexidine 0.12% as well as hygiene of
the exposed membrane with gauze to reduce retention
of bacterial microfilm.

Class II - membrane exposures associated with the
presence of purulent exudate. The author recommends
the removal of the membrane and copious irrigation
to remove particles of graft material that have not been
integrated. Then, the flap suture is performed, and if
the dimensions of the fenestration do not allow prima-
ry closure, a collagen membrane is placed.

Class III - characterized by the presence of an ab-
scess or fistula at the level of the augmented site, but
without membrane exposure. The author recommends
applied management in Class II as well.

Discussions

Based on the study of the literature, a higher rate
of predictability for dehiscence is attested in the case
of using d-PTFE membranes compared to e-PTFE.
This is also mentioned in the management protocols
proposed by Fontana (e-PTFE) and Vroom (d-PTFE).
If in the case of abscess development without expo-
sure, Fontana mentions the higher incidence in the
first month after the intervention and recommends
removing both the membrane and the graft complete-
ly, while Vroom reports a higher incidence of exuda-
tive complications 1-4 months after the intervention,



interventie, si respectiv managementul este mai con-
servativ, cu inlaturarea doar a membranei si a particu-
lelor de grefd neintegrate, restul grefei fiind integrata
intr-o matrice fibroasa de osteoformare. Porozitatea
membranelor inerte PTFE joaca un rol important in
formarea osului chiar si dupa expunere. Membranele
dense cu 0-2 microni dimensiune a porilor, nu per-
mite infiltrarea bacteriilor in grefa osoasa. Imposibi-
litatea atasarii celulare si a fibrelor de membrana datd
face posibila formarea unui nou strat — pseudoperiost,
chiar si dupa expunere, Cucchi et al, 2016 [8]. Mem-
branele cu porozitatea de 5-30 microni dupa expunere
prezintd un risc mdrit al infectiei grefei sub membrand,
Becker et al 2016 [23].

O alta tehnica conservativd de management a ex-
punerilor de membrand fara exsudat purulent a fost
propusa de Ku si aut. 2021 [17], acesta realizeazi apli-
carea unei membrane gelatinoase (pe baza de oxid de
zinc fira eugenol) cu rol de pansament mentinuta in
pozitie fixa cu ajutorul unei gutiere. Scopul acestei me-
tode este de a permite pacientilor sd mentina o igiena
corespunzitoare, neafectind procesele de epiteliza-
re secundard ce se vor produce pe locul dehiscentei.
Aladdin J. Al-Ardah, in seria de cazuri cu pacienti ce
prezentau expunere de membrana din Ti dupa GBR,
propune o abordare conservativa fata de plasa de titan,
autorul admite cd inldturdnd partea de titan expusd
prin frezare, nu influenteaza negativ asupra vindecérii
augmentului sub plasa ramasa, plaga asteptandu-se sa
se epitelizeze[1].

Dupé cercetarea a 17 articole, s-a concluzionat
cd principalele cauze a expunerilor de membrand
post-augmentare o reprezinta caracterul membranelor
de acoperire, cit si prepararea lamboului. Dehiscentele
provocate de membranele de acoperire si mentinere au
fost mentionate in 10 articole. O diferenta majora in
aparitia fenestratiilor si a expunerilor de membrand au
fost identificate in articolele in care autorii utilizeaza
membrand de colagen peste membrana de sustinere,
rata scazutd a complicatiilor post-operatorii se explica
prin ajutorul colagenului nativ oferit plagii pe perioa-
da vindecarii. Urban, Buser argumenteaza si evidenti-
aza tendinta de utilizare a membranelor de colagen in
asociere cu membrane neresorbabile si motiveaza ca
colagenul nativ permite revascularzarea si vindecarea
mai rapida a plagii dupd intrventie [29, 3].

Forma lamboului reprezinta o alta cheie de succes
in ameliorarea complicatiilor post-augmentare, autorii
Nada si aut. recomandé efectuarea inciziei periostale
la nivelul jonctiunii mucoase fixe cu cea mobile si re-
alizarea lamboului lingual avansat coronar; Kim et al.
propune realizarea lamboului fara incizii de descarcare
[33, 17].

Concluzii

Tehnica de GBR este 0 metoda complexa de aug-
mentare osoasd, succesul cireea depinde de mai multi
factori. Respectarea ferma a pasilor de GBR minimali-

and respectively the management is more conserva-
tive, with the removal of only the membrane and un-
integrated graft particles, the rest of the graft being
integrated into a fibrous osteoforming matrix. The
porosity of inert PTFE membranes plays an important
role in bone formation even after exposure. Dense
membranes with 0-2 micron pore size do not allow
bacteria to infiltrate the bone graft. The impossibility
of cell and fiber attachment to the given membrane
makes it possible to form a new layer - pseudo-per-
iosteum, even after exposure, Cucchi et al, 2016 [8].
Membranes with a porosity of 5-30 microns after ex-
posure have an increased risk of sub-membrane graft
infection, Becker et al 2016 [23].

Another conservative management technique for
membrane exposures without purulent exudate was
proposed by Ku et al. 2021 [17], he performs the ap-
plication of a gelatinous membrane (based on zinc
oxide without eugenol) as a dressing maintained in a
fixed position with the help of a splint. The purpose
of this method is to allow patients to maintain proper
hygiene, without affecting the processes of secondary
epithelization that will occur at the site of dehiscence.
Aladdin J. Al-Ardah, in his case series of patients with
exposed Ti membrane after GBR, proposes a conserv-
ative approach to titanium mesh, the author admits
that removing the exposed titanium part by milling
does not negatively influence the healing of the aug-
ment under the remaining mesh, the wound expecting
to epithelialize [1].

After researching 17 articles, it was concluded that
the main causes of post-augmentation membrane ex-
posures are the nature of the covering membranes and
the flap preparation. Dehiscences caused by covering
and maintenance of membranes were mentioned in
10 articles. A major difference in the occurrence of
fenestrations and membrane exposures was identified
in the articles where the authors use collagen mem-
brane over the supporting membrane, the low rate of
postoperative complications is explained by the help
of native collagen provided to the wound during the
healing period. Urban, Buser argues and highlights the
trend of using collagen membranes in association with
non-resorbable membranes and reasons that native
collagen allows faster revascularization and healing of
the wound after the intervention [29, 3].

The shape of the flap is another key to success in
improving post-augmentation complications, authors
Nada et al. recommend performing a periosteal in-
cision at the level of the fixed mucosal junction with
the mobile one and performing an advanced coronary
lingual flap; Kim et al. propose the creation of the flap
without discharge incisions [33, 17].

Conclusion

The GBR technique is a complex method of bone
augmentation, the success of which depends on sev-
eral factors. Strict adherence to GBR steps minimizes
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zeazd rata de complicatii, insé acestea sunt inevitabile.
Atit membrana de protectie, cit si formarea lamboului
joacd rolurile sale cheie in augmentarea osoasa ghida-
t4. In sinteza literaturii de specialitate se observa ci se
raporteazd putin despre complicatiile aparute in GBR.
Pentru a putea formula o concluzie cu privire la im-
pactul patologiilor asociate asupra rezultatelor GBR,
sunt necesare mai multe studii extensive in domeniu.
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