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Rezumat

In conformitate cu datele literaturii, con-
servarea osului osos periimplantar este un
proces multi-factorial, iar unul din rolurile
cheie revine ofertei cantitative si calitative ale
tesuturilor moi. La necesitate, cea din urma
poate fi creata prin diverse tehnici de grefare,
fie pre-implantar, la momentul inserarii im-
planturilor, sau ulterior. Riméne actuald deter-
minarea influentei fenotipului gingival asupra
osului periimplantar in perioada de integrare.
Scopul studiului consti in evaluarea influentei
mucoasei asupra remanierelor osoase peri-im-
plantare in perioada de vindecare. Studiul s-a
axat pe analiza resorbtiei osului periimplantar
in jurul a 109 implanturi dentare demontabile
inserate intr-un timp chirurgical la 64 pacienti
edentati in sectoarele posterioare mandibulare
(grupul premolar si molar) care prezentau di-
ferite grosimi ale mucoasei. In urma evaludrii
corelatiilor a fost determinat faptul ca fenoti-
pul gingival nu are impact asupra resorbtiei
osului periimplantar in perioada de vindecare.
Reiesind din cele expuse, grefarea gingivala
poate fi efectuata att preimplantar sau in tim-
pul inserdrii implanturilor, cat si dupd o peri-
oada de la inserarea acestora.

Introducere/Actualitatea temei

Stabilitatea osului peri-implantar reprezinta
unul din criteriile succesului tratamentului implan-
to-protetic. Albrektsoon et al in 1896 a demonstrat
cd 1.5mm de pierdere osoasd peri-implantara la un
an de incarcare functionala si ulterior, 0.2mm anual,
este considerat un succes [1]. In ultimile decenii im-
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Summary

According to the literature the preserva-
tion of peri-implant bone is multi-factorial
process and one of the key factor is the quality
and quantity of soft tissues. If necessary, it can
be created by different grafting procedures
before implant placement, during insertion or
even after it. It is necessary to appreciate the
influence of gingival phenotype upon peri-
implant bone loss during healing period. The
aim of the study was to evaluate the soft tissue
influence upon peri-implant bone remode-
ling during the healing period. The study was
performed by analyzing the bone loss around
109 two-piece dental implants installed in one
surgical step in 64 patients in posterior sides
of the lower jaw (premolar and molar regions)
who presented different thickness of the mu-
cosa. After correlation analysis it was deter-
mined that the gingival phenotype have no
impact on peri-implant bone loss during the
healing period. Thus, gingival grafting can be
performed before implant placement, during
insertion or even after it.

Introduction

Crestal bone stability is one of the success crite-
ria in implant dentistry. In 1896, Albrektsoon et al
stated that 1.5 mm of peri-implant bone loss at one
year of functional loading and 0.2 mm annually, is
considered physiological [1]. In the last decades, im-
plantology has evolved considerably by: improving
the micro and macro designs of implants, the qual-
ity of the surface, the emergence of the platform-
switching concept, and the establishment of thera-
peutic protocols in order to minimize complications
and failures.



plantologia a evoluat considerabil prin: inbunatatirea
micro si macro design-ul implanturilor, calitatea su-
prafetei, aparitia conceptului de platform-switching
si stabilirea protocoalelor terapeutice in vederea mi-
nimizarii complicatiilor si a esecurilor.

A fost acceptatd o remaniere osoasd de 0.33-
0.55mm, la un an de la incércarea proteticd, in cazu-
rile unde au fost utilizate implanturi moderne cu mi-
cro-spire in regiunea colului implantar si conexiune
conica interna [2, 3].

Remanierele osoase timpurii inseamnd pierderea
osului peri-implantar in primul an dupi incércarea
proteticd, insd nu este luata in calcul remanierea
osoasa in perioada de vindecare.

O daté cu punerea in functie a implanturilor pri-
mii 2mm din lungimea implantului este supus unor
forte axiale si para-axiale, care in lipsa corticalei din
cauza pierderei timpurii a osului peri-implantar, este
transmisd cdtre spongioasd, care la rindul ei este mult
mai flexibild si nu suporta aceste forte. Acest feno-
men rezultd in pierderea stabilitatii implantului si
ulterior la pierderea acestuia. [4]

Linkevicius et al. a demonstrat o corelatie strinsa
intre fenotipul gingival (subtire, mediu, gros) si pier-
derea osului peri-implantar la un an de la incarcare
proteticd. Asadar, pentru a obtine un rezultat stabil in
timp este necesard prezenta fenotipului gingival gros
(>3mm). [5]

Daniel S. Thoma et al. au elaborat un protocol
de management a tesuturilor moi raportat la riscul
complicatiilor. Astfel, managementul {esuturilor moi
poate fi efectuat la diferite etape a terapiei implanto-
protetice [6]:

1. Inainte de inserarea implanturilor

2. In timpul inserrii implanturilor

3. In perioada de vindecare

4. La etapa de fixare a bontului de vindecare

5. Dupa fixarea constructiei protetice definitive

A fost demonstart ca perioada de vindecare si
pre-implantara este consideraté cu risc scazut, timpul
inserdrii implanturilor si etapa de fixare a bontului de
vindecare — risc mediu si la etapa fixarii coroanei
definitive — risc crescut.

Rolul major al conservirii osului periimplantar
in timp, datorat calitétii si cantitatii mucoasei cres-
tei alveolare impune deseori aplicarea procedurilor
de grefare cu tesuturi moi. Aceastd interventie poate
fi efectuatd drept etapd chirurgicald pre-implantara,
in timpul inserdrii implanturilor precum si la finele
perioadei de integrare a acestora. In cazul in care pa-
rametrii cantitativi si calitativi ai mucoasei au impact
asupra conservarii osului periimplantar dupa etapa
proteticd, momentul grefdrii cu tesuturi moi nu este
relevant. Atfel rimane actuala problema impactului
calitétii si cantitatii tesuturilor moi asupra remanie-
relor osoase timpurii (in perioada de osteointegrare).

Scopul lucrarii
Evaluarea influentei mucoasei asupra remaniere-
lor osoase peri-implantare in perioada de vindecare.

A bone remodeling of 0.33-0.55mm was accept-
ed, one year after prosthetic loading, in cases where
modern implants were used, with micro-threads in
the implant neck region and internal conical connec-
tion, [2, 3].

Early bone remodeling means the loss of peri-im-
plant bone in the first year after prosthetic loading,
during the osseointegration period (4-6 months),
while the bone changes appeared in the healing pe-
riod are not considered.

Once the implants are loaded, the first 2mm of
the implant length is subjected to axial and para-axial
forces, which in the absence of the cortical bone, due
to the early loss of the peri-implant bone, is support-
ed by the cancellous bone, which is much more flex-
ible and does not withstand these forces. This phe-
nomenon results in stability loss and subsequently
implant loss. [4]

Linkevicius et al. found a close correlation be-
tween gingival phenotype (thin, medium, thick) and
peri-implant bone loss one year after prosthetic load-
ing. Therefore, to obtain a stable result over time, the
presence of the thick gingival phenotype (>3mm) is
necessary. [5]

Daniel S. Thomas et al. developed a soft tissue
management protocol regarding the risk of compli-
cations. Thus, soft tissue management can be per-
formed at different stages of implant therapy [6]:

1. Before implant placement

2. During implant placement

3. During the healing period

4. At the stage of the implant uncovering proce-

dure

5. After final crown delivery

It was demonstrated that soft tissue management
is a low risk during the healing period or before im-
plant placement. The time of implant placement and
the second stage surgery were associated with me-
dium risk. The highest risk of complications is by
performing soft tissue management after the delivery
of the final crown.

The quality and quantity of the soft tissues play
a major role in crestal bone stability, therefore in
many cases, soft tissue grafting procedures are in-
dicated. The timing of soft tissue management can
be either prior to implant placement or at the end of
osseointegration. If the bone loss, caused by insuffi-
cient soft tissue happens after the delivery of the fi-
nal abutment, the timing of soft tissue grafting is not
relevant. Therefore, the question arises if the quality
and quantity of the soft tissues influence bone stabil-
ity during the healing period.

Aim of the study
Evaluation of soft tissue influence upon peri-
implant bone remodeling during the healing period.

Materials and methods
The study focused on 64 patients diagnosed with
partial edentulism in the posterior sectors of the
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Material si metode

Studiul s-a axat pe 64 pacienti diagnosticati cu eden-
tafii partiale in sectoarele posterioare ale mandibulei
(grupul premolar si/sau molar), reabilitati implanto-
protetic (Figura 1). Varsta pacientilor a fost cuprinsd
intre 19 si 64 ani (varsta medie 45,54 ani + 1,42 ani).

In urma examindrii clinice si paraclinice (CBCT)
au fost determinati urmétorii parametri: tipul mu-
coasei la nivelul crestei alveolare, oferta calitativa si
cantitativd osoasd (in baza tomografiei), spatiul coro-
nar, numdrul implanturilor necesare.

Sub control anestetic local si prelucrarea cAmpu-
lui operator (sol. Clorhexidina 0.12%) a fost efectuatd
incizia muco-periostului. In vederea aprecierii inilfi-
mii fesuturilor supracrestale si aprecierea fenotipului
gingival a fost decolat doar lamboul vestibular. Ul-
terior cu ajutorul sondei parodontale a fost masu-
rata grosimea gingiei din aspect coronar (Figura 2).
In dependenta de dimensiunea obtinuta, pacientii
au fost clasificati in urmatoarele grupe: fenotip gin-
gival subtire (<2mm), mediu (>2mm si <3mm) si
gros (>3mm). Ulterior, s-a expus in totalitate creasta
edentatd. Forarea neoalveolei si inserarea implantu-
rilor a fost efectuatd dupd recomandarile produca-
torului respectand densitatea osoasa (D1, D2, D3,
D4) care a fost notata in fisa pacientului (Figura 3).
Implanturile au fost inserate la nivelul crestei alveo-
lare sau usor subcrestal. In cazul crestei alveolare ne-
uniforme (in forma de panta descendentd spre distal,
sau vestibular), implanturile s-au inserat astfel incat
platforma implanturilor din aspect vestibular sa fie
plasata la nivelul corticalei, iar din celelalte suprafete
— subcortical. In cazul fortei de insertie care depasea
25N/cm a fost aplicat bontul de vindecare. Forta de
insertie a fost divizata in 2 grupe, mai mica de 45N/
cm si mai mare de 45N/cm. Dimensiunea conforma-
toarelor gingivale a fost selectatd astfel incat acestea
sd proiemine deasupra mucoasei cu aproximativ
2mm (Figura 4). Suturarea a fost efectuati cu fire se-
parate, utilizind materiale de suturd monofilament
cu dimensiunea 5/0 (Figura 5).

Postoperator a fost apreciata stabilitatea primara cu
ajutorul periotestometriei. Pentru a verifica pozitia im-
planturilor a fost efectuat controlul radiologic (OPG)
imediat post-operator. Toti pacientii au urmat trata-
ment antimicrobian (amoxicilina 0,875 + acid clavula-
nic 0,125) pentru 5 zile si preparate antiinflamatoare
(400mg Ibuprofen 2 ori/zi). Firele de sutura au fost su-
primate la 7 zile post-operator si s-a apreciat gradul de
vindecare a tesuturilor moi. La necesitate, pacientii au
fost evaluati pe parcursul perioadei de integrare.

La finele perioadei de vindecare, au fost apreciate
urmatorii parametri: gradul depunerilor pe bonturi-
le de vindecare dupa Mombelli, gradul de singerare,
prezenta sau lipsa inflamatiilor fesuturilor moi peri-
implantare, stabilitatea secundara si controlul radio-
logic (OPG) (Figura 6, 7, 8) [9].

Remanierile osoase periimplantare au fost eva-
luate dupa metoda lui Mostovei si coautorii (2013)
utilizand ortopantomografiile postoperatorii si cele

mandible (premolar and/or molar region), rehabili-
tated with endosseous implants (Figure 1). The age of
the patients was between 19 and 64 years (mean age
45.54 years + 1.42 years).

After the clinical and paraclinical examinations
(CBCT), the following parameters were determined:
the type of oral mucosa at the level of the alveolar
ridge, the qualitative and quantitative bone supply
(based on the tomography), the prosthetic space, the
number of necessary implants.

Under local anesthesia and Chlorhexidine solution
(0.12%), a mucoperiosteal incision was performed. In
order to assess the height of the supracrestal tissues
and assess the gingival phenotype, only the vestibu-
lar flap was elevated. Consecutively, with the help of
the periodontal probe, the thickness of the soft tis-
sue from the coronal aspect was measured (Figure 2).
Depending on the measurements, the patients were
classified into the following groups: thin (<2 mm),
medium (>2 mm and <3 mm), and thick (>3mm) gin-
gival phenotype. Afterward, the edentulous ridge was
fully exposed. The osteotomy and the insertion of the
implants were performed according to the manufac-
turer’s recommendations respecting the bone density
(D1, D2, D3, D4) that was noted in the patient record
(Figure 3). The implants were inserted at the level of
the crest or slightly subcrestal. In the case of an un-
even alveolar ridge, the buccal aspect of the implant
platform was placed crestally and distally/mesially
— subcrestally. In the case of an insertion torque ex-
ceeding 25N/cm, the healing abutment was applied.
The insertion torque was divided into 2 groups, less
than 45N/cm and more than 45N/cm. The size of the
healing abutments was selected so that they protrude
above the mucosa by approximately 2mm (Figure 4).
Suturing was performed with separate threads using
5/0 size monofilament suture materials (Figure 5).

Postoperatively, the primary stability was as-
sessed with the help of periotestometry. In order
to verify the position of the implants, radiological
control (OPG) was performed immediately postop-
eratively. All patients underwent antimicrobial treat-
ment (amoxicillin 0.875 + clavulanic acid 0.125) for
5 days and anti-inflammatory drugs (400 mg Ibupro-
fen 2 times/day). The sutures were removed 7 days
postoperatively and the degree of soft tissue healing
was assessed. When necessary, patients were exam-
ined during the healing period.

After the healing period, the following param-
eters were evaluated: the modified plaque index on
the healing abutments according to Mombelli, the
degree of bleeding, the presence or absence of peri-
implant soft tissue inflammation, secondary stability,
and radiological control (OPG) (Figure 6, 7, 8) [9].

Peri-implant bone remodeling was evaluated ac-
cording to the method of Mostovei et al. (2013) us-
ing postoperative orthopantomographies and those
at the end of the healing period. All dimensions were
evaluated in pixels, and resorption values were cal-
culated in mm with reference to the length of the



Fig. 5 Suturarea pldgii

A

Fig. 7 Aspectul tesuturilor moi inainte de etapa protetica

de la finele perioadei de vindecare. Toate dimensiu-
nile au fost apreciate in pixeli, iar valorile resorbtiei
au fost calculate in mm avand drept referinta lungi-
mea implanturilor. Valorile resorbtiei osoase au fost
calculate pentru suprafetele meziale si distale, grupa-
te dupd fenotipul gingival . Analiza statistica a fost
calculatd in baza valorilor medii, deviatiei si erorii
standard, indecelui de corelatie Pearson [7].

Rezultate si discutii
Toate implanturile inserate la pacientii inclusi in
studiu s-au integrat cu succes. In total au fost inserate

Fig 2. Decolarea lamboului muco-periostal si aprecierea indltimii
tesuturilor supracrestale

Fig 8. Controlul radiologic la 6 luni

implants. Bone resorption values were calculated for
mesial and distal surfaces, grouped by gingival phe-
notype. Statistical analysis was calculated based on
mean values, deviation and standard error, and Pear-
son correlation index [7].

Results and discussion

All inserted implants were integrated success-
fully. In total, 109 endo-osseous dental implants were
inserted in a single surgical time in the posterior sec-
tors of the mandible. Implants between 3.3 mm and
4.2 mm in diameter were inserted.
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109 implanturi dentare endo-osoase intr-un singur
timp chirurgical in sectoarele posterioare ale mandi-
bulei. Au fost inserate implanturi cu diametrul cu-
prins intre 3,3 mm si 4,2 mm.

Pacientii inclusi in studiu au prezentat fenotip
gingival subtire in 56 cazuri, mediu 46 cazuri si gros
10 cazuri. A fost observatd prevalenta fenotipului
gingival subfire, ceea ce este caracteristic zonei ana-
tomice incluse in studiu.

Densitatea osoasd apreciatd intra-operator a fost:
D1 (1 caz), D2 (26 cazuri), D3 (81 cazuri) si D4 (1
caz). In situatiile D3 si D4 neoalveola a fost creati
tinand cont de necesitatea subpreparirii in profun-
zimea neoalveolei, pentru obtinerea unei forte de
insertie peste 25Ncm, iar in cazurile osului D1 s-a
realizat supraprepararea neoalveolei.

In 60 de cazuri forta de insertie a fost < 45N/cm si
in 49 cazuri > 45N/cm. Valoarea stabilitdtii primare
apreciatd in baza periotestometriei a variat intre -4 si
-8 (media -6.05%0.08). Stabilitatea secundara a variat
intre -3 si -8 (media -5,9 + 0.08). Analiza compara-
tiva (Student’s paired t-Test) nu a reflectat diferenta
statisticd semnificativa intre valorile stabilitatii pri-
mare si secundare (p<0.05).

La finele perioadei de osteointegrare (timpul me-
diu de vindecare 18.7+1,2 sdptdméni) a fost obser-
vata o vindecare satisficitoare a tesuturilor moi, iar
in 5 cazuri au fost atestate semne de mucozitd. Cele
din urmd au retrocedat dupé schimbarea conforma-
torului gingival si prelucrarea platformei implantare
cu solutii antiseptice si geluri antimicrobiene. Gradul
depunerilor dupa Mombelli a constituit: gradul 0 —
2 cazuri; gradul I — 33 cazuri; gradul II — 56 cazuri
si gradul IIT — 18 cazuri. Indicile de singerare a mu-
coasei periimplantare a reflectat urmatoarele valori:
grad 1 — 20 cazuri; grad 2 — 7 cazuri; grad 3 — 1
caz si grad 0 — 81 cazuri. In majoritatea cazurilor,
sdngerarea mucoasei periimplantare a fost atestata la
pacientii care prezentau depunderi pe conformatoare
de gradul 2 si 3.

In urma analizei rezultatelor radiologice dupa
tehnica descrisa anterior s-a constatat valoarea medie
a rezorbtiei osoase care a constituit 0.64 mm * 0.04
mm mezial i 0.42 mm + 0.03 mm distal. De aseme-
nea a fost corelata remodelarea osoasa cu fenotipurile
gingivale. In cazul fenotipului gingival subtire (56 ca-
zuri) rezorbtia osoasd a fost: 0.59 mm + 0.06 mm me-
zial i 0.41 mm + 0.05 mm distal. Valoarea rezorbtiei
osoase in cazul fenotipul gingival mediu (43 cazuri)
a constituit 0.59 mm + 0.08 mm mezial si 0.39 mm +
0.04 mm distal. Doar 10 pacienti au prezentat fenotip
gingival gros: 1.06 mm + 0.18 mm mezial si 0.54 mm
+ 0,15 mm distal. Analiza corelatiei dintre fenotipul
gingival si valoarea resorbtiei osoase pe aspect mezial
si distal nu a reflectat o dependentd semnificativa in-
tre acestea (r_= 0.219 mesial si 0.119 distal).

Astfel, rezultatele obtinute reflecta faptul ca feno-
tipul gingival nu influenteaza valorile resorbtiei osoa-
se in perioada de vindecare. Tinind cont de faptul ca
remanierile osoase au loc si pe parcursul perioadei

The patients included in the study showed thin
gingival phenotype in 56 cases, medium phenotype
in 46 cases, and thick phenotype in 10 cases. The
prevalence of the thin gingival phenotype was ob-
served, which is a characteristic of the anatomical
area included in the study.

The bone density assessed intra-operatively was:
D1 (1 case), D2 (26 cases), D3 (81 cases), and D4 (1
case). In cases D3 and D4, the neoalveolus was cre-
ated taking into account the need for under-prepa-
ration in the depth of the neo-alveolus, to obtain an
insertion torque above 25Ncm, and in the cases of
D1 bone, over-preparation of the neo-alveolus was
carried out.

In 60 cases the insertion torque was < 45N/cm
and in 49 cases > 45N/cm. The value of primary sta-
bility assessed based on periotestometry varied be-
tween -4 and -8 (mean -6.05+0.08). Secondary stabil-
ity ranged between -3 and -8 (mean -5.9 + 0.08). The
comparative analysis (Student’s paired t-Test) did not
reflect a significant statistical difference between the
primary and secondary stability values (p<0.05).

At the end of the osseointegration period, (mean
healing time 18.7+1.2 weeks) satisfactory healing of
the soft tissues was observed, and in 5 cases signs of
mucositis were attested. The latter regressed after
changing the gingival conformer and cleaning the
implant platform with antiseptic solutions and anti-
microbial gels. The plaque index according to Mom-
belli was: degree 0 — 2 cases; grade I — 33 cases;
grade II — 56 cases and grade III — 18 cases. The
bleeding index of the peri-implant mucosa reflected
the following values: grade I — 20 cases; grade IT — 7
cases; grade III — 1 case and grade 0 — 81 cases. In
the majority of cases, peri-implant mucosal bleeding
was attested in patients presenting grade II and III
plaque index by Mombelli.

Following the analysis of the radiological results
according to the previously described technique, the
average value of bone resorption was found to be
0.64 mm + 0.04 mm mesial and 0.42 mm + 0.03 mm
distally. Bone remodeling was also correlated with
gingival phenotypes. In the case of the thin gingival
phenotype (56 cases) the bone resorption was: 0.59
mm + 0.06 mm mesial and 0.41 mm + 0.05 mm dis-
tally. The value of bone resorption in the case of the
medium gingival phenotype (43 cases) was 0.59 mm
+ 0.08 mm mesial and 0.39 mm + 0.04 mm distally.
Only 10 patients showed thick gingival phenotype:
1.06 mm + 0.18 mm mesial and 0.54 mm + 0.15 mm
distal. The analysis of the correlation between the
gingival phenotype and the value of bone resorp-
tion on the mesial and distal aspects did not reflect
a significant dependence between them (rxy= 0.219
mesial and 0.119 distal).

Thus, the obtained results reflect the fact that the
gingival phenotype does not influence bone resorp-
tion values during the healing period. Taking into ac-
count the fact that bone remodeling also takes place
during the healing period, they are most likely due



de vindecare, acestea sunt datorate cel mai probabil
procesului de formare a spatiului biologic periim-
plantar. Studiile lui Mostovei si Topalo au demonstrat
faptul cé prezenta conformatorului gingival din mo-
mentul plasérii implantului duce la remanieri osoase
periimplantare in perioada de vindecare ca urmare a
expunerii acestora la mediul septic bucal. Totodats,
pierderea timpurie de os (in primul an postprotetic)
in aceste cazuri este mai micd comparativ cu implan-
turile instalate in 2 timpi chirurgicali. Aceasta reflec-
ta impactul formarii spatiului biologic periimplantar
asupra remanierelor osoase [8].

Lipsa influentei fenotipului gingival in perioada
de vindecare asupra resorbtiei osoase denota faptul
ca procedurile de grefare cu mucoasa pot fi efectuate
att preoperator sau in timpul inserdrii implanturilor,
cat si la finele perioadei de integrare.

Concluzii

Reiesind din datele obtinute in studiu, grosimea
mucoasei peri-implantare nu influenteazd remanie-
rele osoase in perioada de vindecare, fapt pentru care
momentul grefarii cu esuturi moi poate fi efectuat
fara a tine cont de resorbtia osoasa in perioada re-
spectivd. Rdméne insa necesar de evaluat influenta
grefelor de tesuturi moi asupra pierderilor osului pe-
riimplantar in perioada de vindecare.
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thickness of the peri-implant mucosa seems to not
influence bone remodeling during the healing pe-
riod, therefore soft tissue grafting can be performed
without taking into consideration bone resorption
during that period. However, it remains necessary
to evaluate the influence of soft tissue grafts on peri-
implant bone loss during the healing period.
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