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Ce nu este cunoscut, deocamdata, la subiectul abordat

Formarea si evolutia osului la instalarea implantelor dentare
cu elevarea transcrestala a planseului sinusului maxilar (SM),
fara decolarea lambourilor, fara condensarea osului si fara gre-
farea sinusului maxilar, deocamdatd, nu sunt cunoscute.

Ipoteza de cercetare

Ipoteza presupune ca in spatiul dintre osul rezidual suban-
tral si membrana sinusului maxilar, elevata prin acces crestal,
prin procedee miniinvazive, fara utilizarea materialelor osteo-
plaste, e posibila formarea noului os periimlantar, care asigura
succesul tratamentului implanto-protetic.

Noutatea adusa literaturii stiintifice din domeniu

in premierd, in implantologia orald, au fost descrise date
concludente despre formarea osului periimplantar intrasi-
nusal la elevarea planseului SM prin procedee miniinvazive si
fara utilizarea materialelor osteoplaste. Au fost evaluate suc-
cesul tratamentului implanto-protetic si starea osului periim-
plantar intrasinusal pe o perioada de 23 ani.

Rezumat

Introducere. Pentru instalarea implantelor dentare in sec-
toarele posterioare atrofiate ale maxilei prin acces lateral, si-
nusul maxilar (SM) este grefat cu diverse materiale. Interven-
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What is not known yet, about the topic

Formation and bone evolution after flapless transcrestal
maxillary sinus (MS) floor elevation without bone condensa-
tion and grafting are still unknown.

Research hypothesis

The hypothesis presumes that in the space between the
residual subantral bone and maxillary sinus membrane, ele-
vated through crestal access by minimally invasive methods
without grafting materials, new peri-implant bone can form
which provides the successful implant-prosthetic treatment.

Article’s added novelty on this scientific topic

The data about intrasinusal peri-implant bone formation
after minimal invasive sinus floor elevation without grafting
materials were described for the first time in oral implanto-
logy. The success of implant-prosthetic treatment and intrasi-
nusal peri-implant bone status have been evaluated for more
than 3 years.

Abstract

Introduction. The maxillary sinus is grafted with differ-
ent materials for implant placement in posterior atrophied
areas of maxilla. The procedures are traumatic, expensive



tiile sunt traumatice, genereaza discomfort postoperatoriu,
sporesc costul tratamentului. De cdtre noi, a fost elaborata si
aplicata 1n practicd o metoda miniinvaziva de instalare a im-
plantelor prin abord crestal [1]. Scopul principal a fost evalu-
area la distanta (=3 ani) a osului periimplantar si a succesului
tratamentului la instalarea implantelor prin metoda elaborata.

Material si metode. Pe parcursul anilor 2008-2012, la 122
de pacienti, conform metodei elaborate, au fost instalate 214
implante. Ele au fost selectate in functie de dimensiunile ORS,
determinate prin intermediul ortopantomografiei (OPG). Post-
operatoriu, a fost apreciat sindromul algic, gradul de raspandi-
re a edemului. Radiografic - determinat gradul de penetrare a
implantului in sinus, indltimea opacitatii intrasinusale, prezen-
ta si pozitia fragmentelor de os. La a doua etapa chirurgicala si
anual - repetata radiografia. Dupa instalarea conformatoarelor
gingivale, stabilitatea implantelor era determinata cu aparatul
,Periotest-Siemens”. Densitatea osului periimplantar a fost com-
parata vizual cu cea a osului nativ adiacent. Osteointegrarea si
succesul implantelor au fost apreciate conform indicilor accep-
tati in implantologia orala [2, 3]. Analiza statistica a fost efectu-
ata 1n baza valorilor medii, deviatiei si erorii standard, testului
pereche t-Student, corelatiei Pearson.

Rezultate. Morbiditatea postoperatorie a fost neinsem-
nata, edemul se manifesta numai la gingie, la creasta apofizei
alveolare. Miniplagile s-au vindecat per secundam intentionem.
In perioada vindecirii, au esuat 4 implante (1,87%); celelalte
210 (98,13%) - la finele perioadei de vindecare au fost apreci-
ate drept osteointegrate. Pe parcursul urmatorilor ani, in jurul
segmentului implantelor, situat in sinusul maxilar, osul nou-
format constituia un tot unic cu cel rezidual.

Concluzii. Metoda elaborata de instalare a implantelor cu
elevatia transcrestala a planseului sinusului maxilar este mi-
niinvaziva si usor suportata de catre pacienti. Osul nou-format
fara utilizarea materialelor de augmentare se contopeste cu
cel rezidual, contribuind la obtinerea succesului de lunga du-
ratd in reabilitarea implanto-protetica a persoanelor edenta-
te. Pentru dezvaluirea unor laturi in modelarea/remodelarea
osului intrasinusal periimplantar, sunt necesare studii supli-
mentare, inclusiv, experimentale.

Cuvinte cheie: sinus lift crestal miniinvaziv, implante den-
tare, osul rezidual subantral, instalarea implantelor fara lam-
bou, augmentarea sinusului maxilar, regenerarea osului, osul
intrasinusal periimplantar.

Introducere

in implantologia orald, calitatea si cantitatea osului sunt
factorii principali In obtinerea succesului clinic de lunga dura-
ta [4, 5]. Inserarea implantelor dentare, conform protocolului
conventional, adeseori este limitata de formatiunile anatomi-
ce si de particularitatile structurale ale osului maxilarelor. Sec-
toarele posterioare ale maxilei, de regula, sunt constituite din
os cu densitate joasa - tip III si IV dupa clasificarea Lekholm
si Zarb (1985) [6], iar cantitatea lui este In dependenta atat de
particularitatile individuale ale pacientilor, cat si de gradul de
resorbtie a crestei alveolare si de expansiune (pneumatizare)

Sinus lift crestal miniinvaziv

and generate postoperative discomfort. A new mini-invasive
method of transcrestal implant placement has been elaborat-
ed and implemented into practice [1]. The aim was to evaluate
in time (23 years) the peri-implant bone status and treatment
success of implants placed through the proposed method.

Material and methods. Two hundred and fourteen im-
plants had been placed during 2008-2012 in 122 patients.
The implants had been selected according to the dimensions
of RBH determined on panoramic x-ray (OPG). The pain and
edema degrees have been measured after surgery. The im-
plant penetration degree into the maxillary sinus, the intra-
sinusal opacity height, presence and position of bone frag-
ments were determined postoperatively via X-ray. The OPG
was repeated at the second stage surgery and annually there-
after. The implants’ stability was determined via “Periotest-
Siemens” device. The peri-implant bone density was visually
compared with the adjacent native one. The implants’ bone
integration and success were appreciated according to indi-
ces accepted in oral implantology [2, 3]. Statistical analysis
was based on mean, standard error and deviation values, Stu-
dent paired t test and Pearson correlation analysis.

Results. The postoperative morbidity was insignificant,
the edema was seen only at gingiva of alveolar crest. The
mini-wounds healed by secondary intention. Four implants
were lost during healing period (1.87%) other 210 (98.13%)
- at the end of healing period were found to be bone inte-
grated. The intrasinusal newly formed bone was a whole with
the residual one during the following years.

Conclusions. The elaborated method of transcrestal im-
plant placement is minimal invasive and easily supported by
patients. The newly formed bone without grafting material
merges with the residual one, contributing to long-standing
success in implant-prosthetic rehabilitation of patients. There
are required further studies including experimental ones
in order to reveal some aspects of intrasinusal peri-implant
bone modeling/remodeling.

Key words: minimally invasive transcrestal sinus lift, den-
tal implants, residual subantral bone, flapless implant place-
ment, minimally invasive surgery, maxillary sinus augmenta-
tion, bone regeneration, peri-implant intrasinusal bone.

Introduction

Bone quantity and quality in oral implantology are main
factors for obtaining long-term clinical success [4, 5]. Dental
implants installation by conventional protocol is usually limi-
ted by anatomical formations and structural peculiarities of
the alveolar bone. Bone density in posterior maxilla usually
is type Il and 1V (Lekholm and Zarb classification 1985) [6].
Bone quantity depends on individual patient peculiarities;
alveolar crest bone resorption and expansion (pneumatiza-
tion) of the maxillary sinus (MS), which especially occur in
“old” edentulous spaces [7, 8]. In those cases, specialists that
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a sinusului maxilar, care are loc, inevitabil, in special, in eden-
tatiile ,invechite” [7, 8]. in aceste cazuri, medicii care practica
implantologia oralg, la restabilirea integritatii arcadei dentare
superioare prin proteze fixe cu sprijin implantar, se confrun-
ta cu mari dificultati [9]. Una din cdile de rezolvare a acestei
probleme este crearea volumului necesar de os prin diferite
metode, cu utilizarea diverselor materiale osteoplaste.

La momentul actual, o larga raspandire in implantologia
oralad o are grefarea SM printr-o fereastra creatd in peretele
lateral (sinus lift lateral, SLL). Desi acest procedeu chirurgi-
cal este des utilizat In practica implantologica cotidiang, el are
unele dezavantaje: sporirea semnificativa a costului tratamen-
tului, discomfortul postoperatoriu exagerat, riscul complica-
tiilor intra si postoperatorii, timp preprotetic indelungat in
cazul instalarii amanate a implantelor. Aceste dezavantaje au
fost si sunt motivul de a elabora noi procedee miniinvazive si
mai putin costisitoare de instalare a implantelor in sectoarele
posterioare atrofiate ale maxilarului superior.

O metoda alternativa (mai putin traumatica) pentru eleva-
tia si grefarea planseului SM pe un sector limitat prin creas-
ta alveolara (sinus lift crestal, SLCr), a fost descrisa de catre
Summers R. [10] si, ulterior, modificata de catre alti autori
[11, 12, 13]. La utilizarea acestei metode, parametrii osului
rezidual subantral (ORS), au o importanta majora in obtinerea
stabilititii primare sigure a implantelor. indltimea minimali
este recomandata de unii autori [14, 15] - 3 mm, de altii [10,
16] - 5-6 mm, iar de Misch C. - 10-12 mm [17]. Dupa deco-
larea lambourilor mucoperiostale si crearea ,neoalveolei” cu
frezele sistemului respectiv, luand in consideratie diametrul
implantului preconizat pentru instalare, succesiv cu osteotoa-
mele (setul propus de cdtre Summers), prin lovituri dozate
cu ciocanul chirurgical, ,tindnd la control” sonoritatea, sunt
condensati peretii neoalveolei si fracturat in ,lemn verde” un
sector limitat al planseului SM. Prin aceasta ,neoalveold”, in
spatiul obtinut este introdus materialul de grefare si inserat
implantul.

Desi metoda de elevatie a planseului SM, elaborata de Sum-
mers R. este mai putin invaziva, in comparatie cu accesul late-
ral, ea are si elemente agresive, traumatice, precum: decolarea
lambourilor mucoperiostale, condensarea succesiva cu osteo-
toamele a peretilor ,neoalveolei”, grefarea spatiului subantral.
A fost demonstrat ca, condensarea osului maxilar cu osteoto-
mul influenteaza negativ integrarea implantelor dentare [18,
19], iar decolarea lambourilor muco-periostale e insotita de
morbiditate postoperatorie sporitad si rezorbtie a osului cor-
tical periimplantar [20]. Referitor la materialele de grefare
(indiferent de origine) - utilizarea lor sporeste esential costul
tratamentului [21].

in literatura de specialitate, este discutata viabilitatea teh-
nicii de elevatie a planseului SM, propusa de Summers R., Levi-
ne R. si colab. [22], care relateaza ca din 45 implante, instalate
conform acestei tehnici, 5 (11,1%) au esuat in perioada osteo-
integrarii, adica pana a fi puse in functie. Drouhet G. si Missika
P.[23] mentioneaza c3, din 108, au dat faliment (de asemenea,
in perioada osteointegrarii) 7 (6,5%) implante. La descoperi-
rea implantelor (a doua etapad), autorii mentionati au depistat
o resorbtie osoasa in jurul coletului implantelor, in medie, de
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do dental implants for implant anchored dental rehabilitation
are dealing with major difficulties [9]. One of the possible op-
tions for solving this difficulty is to create the required bone
volume using different methods by the aid of osteoplastic ma-
terials.

At this moment, widely used in oral implantology is MS
bone grafting through lateral wall approach (lateral sinus
lift - LSL). Although this surgical procedure is widely spread
in everyday practice, it has some disadvantages: increased
treatment cost, postoperative marked discomfort, high intra
and postoperative risks, long pre-prosthetic time in cases of
delayed implants load. These disadvantages are a powerful
motivating factor for researches in new, less expensive, mini-
mally invasive procedures for dental implants installation in
atrophied posterior maxilla.

An alternative approach (less traumatic) for elevation and
grafting of the MS floor in a limited sector through alveolar
process (crestal sinus lift - CrSL) was described by Sum-
mers R. [10], lately modified by other authors [11, 12, 13]. An
important parameter in using this method is residual bone
height (RBH). Minimal height is recommended by some au-
thors [14, 15] to be 3 mm, by others [10, 16] - 5-6 mm, by
Misch C. - 10-12 mm [17]. After mucoperiosteal flap eleva-
tion and implant socket preparation using manufacturer’s
recommended drills together with successive osteotome use
(proposed by Summers), taking into consideration requested
implant diameter, with weighted punches by a surgical ham-
mer appreciating hammering tone sound, bone in the implant
socket is condensed and “greenstick” fractured in the area of
MS floor. Through the new implant socket grafting material is
introduced and the implant is installed.

Though this method, proposed by Summers is less inva-
sive comparative to the lateral approach it has some aggres-
sive and traumatic elements such as mucoperiosteal flap
rising, successive implant socket bone condensation by the
osteotomes and bone collecting from other sectors for sinus
floor elevation. It has been demonstrated that bone conden-
sation with osteotomes has negative influence on implants’
osseointegration [18, 19] and flap elevation is followed by
increased postoperative morbidity and cortical peri-implant
bine resorption [20]. Regardless the grafting materials, they
essentially increases the treatment costs (despite the origin)
[21].

The viability of MS floor elevation proposed by Sum-
mers R. is intense discussed in specialty literature. Levine R.
et al. [22] reports that 5 (11.1%) from 45 dental implants
installed by this technique failed in bone integration period,
before taking function. Drouhet G. and Missika P. [23] report
that 7 (6.5%) from 108 implants failed. At the second stages
authors mention a bone resorption in implant neck area - an
average of 1.85 mm. The failures mentioned above had not
been discussed by their authors. The possibility to be con-
nected to aggressive factors (flap elevation and bone conden-
sation) is high.

[t is important to mention that specialists that use crestal



1,85 mm. Esecurile, care au avut loc, autorii sus-mentionati nu
le-au comentat. Probabilitatea cd ele sunt in legatura directa
cu efectele nocive ale factorilor agresivi (decolarea lambouri-
lor si condensarea laterala) evidentiati este mare.

De mentionat ca, pana la momentul actual, medicii care
practica elevatia planseului SM prin abord crestal, pun in
evidenta apofiza alveolara prin decolarea lambourilor mu-
coperiostale, utilizeaza diverse materiale osteoplaste, ,con-
denseaza” osul adiacent locasului forat pentru instalarea im-
plantului [24].

Luand in consideratie dezavantajele metodei de elevatie
a planseului SM prin acces lateral, precum si a tehnicii Sum-
mers, de cdtre noi a fost elaborata si implementata in prac-
ticd o metoda noua, miniinvaziva, de instalare a implantelor
dentare prin abord crestal, cu fracturarea in ,lemn verde” a
planseului SM, fara condensarea laterald a peretilor neoalveo-
lei, fara decolarea lambourilor mucoperiostale si fara utiliza-
rea materialelor de grefare [1]. Scopul studiului a fost evalua-
rea la distanta a succesului tratamentului si a evolutiei osului
periimplantar intrasinusal la instalarea implantelor prin me-
toda SLCr elaborata.

Material si metode
A fost analizata, retrospectiv, baza de date a pacientilor cu
edentatii In sectoarele posterioare atrofiate ale maxilei, reabi-
litati implanto-protetic in institutiile de activitate a autorilor,
intre lunile ianuarie 2008 si decembrie 2014.
Criteriile de includere a pacientilor 1n studiu au fost:
¢ doleantele pacientului de a-si restabili integritatea arca-
dei dentare;
¢ sinusul maxilar - fara semne de schimbari patologice;
¢ ORS cu inaltime de 4-8 mm;
¢ acordul pacientului pentru efectuarea interventiei de
acest gen;
¢ absenta contraindicatiilor (locale si generale), acceptate
in implantologia orala.

Metode de investigatie

Au fost utilizate implantele dentare (Alpha Bio, Israel), des-
tinate pentru instalarea in doua sedinte chirurgicale. Implan-
tele au fost instalate conform metodei miniinvazive elabora-
te [1]. Pe OPG, avand drept ,etalon” parametrii cunoscuti ai
implantelor instalate, prin intermediul metodei de masurare
elaborate [25], pe parcursul studiului, a fost apreciata inal-
timea ORS, iniltimea noului os format si evolutia lui. In asa
mod, a fost evaluat si osul periimplantar la creasta alveolara.
Evolutia osului periimplantar intrasinusal a fost studiata prin
aprecierea indicelui de remodelare (IR), descris de Bragger
U. cu colab. [26]. In asa mod, osul intrasinusal nou-format a
fost studiat la 92 de implante, la care calitatea OPG permitea
efectuarea studiilor respective. Monitorizarea a fost efectuata
prin studiul comparativ al imaginilor pe OPG, obtinute dupa
instalarea implantelor, 1a a doua etapa chirurgicald (92 de im-
plante) si, la o parte din ele, la vizitele de control, pe parcursul
functionarii implantelor (peste 1 an —la 30, peste 2 ani - 1a 26,
si peste 3 - 1a 19 implante).

Sinus lift crestal miniinvaziv

approach for MS bone grafting expose the alveolar process by
rising mucoperiostal flap from the subjacent bone, use differ-
ent grafting materials, condense the bone adjacent to implant
site for its placement [24].

Taking in consideration lateral access for MS bone grafting
and Summers methods disadvantages, we proposed a new
minimally invasive method of dental implants installation
through crestal approach without mucoperiostal flap rising
and without use of bone grafting materials and without later-
al implant socket condensation [1]. The aim of the study was
to evaluate treatment success and intrasinusal peri-implant
bone evolution in time after CrSL and implant placement by
the proposed method.

Material and methods
The database of patients, who came into authors’ offices
from January 2008 and December 2014 with maxillary poste-
rior edentulous areas and had implant-prosthetic rehabilita-
tion, has been retrospectively analyzed.
Inclusion criteria were:
¢ patients’ wish to restore the integrity of dental arch by
means of dental implants;
¢ MS without pathological signs;
¢ SRB of 4-8 mm;
# patients’ consent for this type of intervention;
¢ absence of contraindications (local and general) to si-
nus floor elevation and implant placement.

Investigation methods

Alpha-Bio (Israel) dental implants for two stage implant
placement had been used. Implants were inserted according
to the elaborated minimally invasive method [1]. Analysis of
RBH, newly formed bone and its evolution was performed on
OPG’s made after implant insertion according to the elabo-
rated method [25] using as a reference the known sizes of im-
plants. Peri-implant crestal bone was evaluated in the same
manner. Intrasinusal bone evolution was studied by appreci-
ating the remodeling index (RI) described by Bragger U. et., al.
[26]. Thus, the newly formed bone was studied in 92 implants
which OPG quality allowed the according studies to be done.
Follow-up was done by comparative analysis of OPG’s ob-
tained after implant placement, at the second stage surgery
(92 implants) and for some of them during the functioning
period (after one year - in 30 implants, after 2 years - 26,
after 3 years - 19).

The method of maxillary sinus floor elevation and implant
placement

Indications, possibilities of implant-prosthetic rehabilita-
tion and plan of implant placement were performed on radio-
logic examination traditionally accepted in implant dentistry.
The minimum height of penetrating segment into maxillary
sinus was arbitrary selected being less than 4.0 mm. Implants
were selected depending on the RBH, so that the penetrating
part of implant together with RBH will not be less that 8 mm.
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Metoda de elevare a planseului sinusului maxilar si instalare
a implantelor

n urma examenului clinico-radiografic, traditional acceptat
in implantologia dentara, au fost stabilite indicatiile si posibili-
tatile reabilitarii protetice ale pacientilor cu utilizarea implante-
lor dentare endoosoase, a fost alcatuit planul de inserare al lor.
De la bun inceput, ipotetic, a fost stabilit ca implantele nu vor
penetra in SM mai mult de 4 mm. Implantele au fost selectate
in functie de dimensiunile osului disponibil, cu conditia ca par-
tea lor penetranta in SM, in suma cu inaltimea ORS, nu va fi mai
mici de 8 mm. Iniltimea osului rezidual subantral a fost deter-
minata pe OPG, iar In 9 cazuri - prin intermediul tomografiei cu
fascicol conic (CBCT). La absenta CBCT, latimea (grosimea) era
apreciata vizual, ludnd 1n consideratie grosimea gingiei, deter-
minata cu sonda parodontala (dupa anestezie). Au fost inserate
implante cu diametrul maximal posibil, cu conditia ca ele vor fi
inconjurate de os cu grosimea nu mai mica de 2 mm. Implante
cu diametrul mai mic de 3,75 mm n-au fost utilizate.

Dupa efectuarea anesteziei prin infiltratie (pe versantul
vestibular si pe cel palatin), la coama apofizei alveolare, in lo-
curile destinate pentru instalarea implantelor, cu freza pilot
(spada), transgingival, fara decolarea lambourilor mucoperi-
ostale, a fost forati corticala. In continuare, cu frezele sistemu-
lui respectiv, forarea era efectuata la turatii reduse (400-600
rotatii pe minut), pana la aparitia senzatiei de vibratie, semn
ca freza este in contact cu corticala planseului SM. Aprofunda-
rea in continuare a frezei este inadmisibili. in timpul forarii,
a fost apreciata densitatea osului (dupa Misch C.), fapt luat in
consideratie la aprecierea necesitatii subprepararii locasului
pentru obtinerea stabilitatii primare a implantului. in cazuri-
le de ORS cu densitatea gr. 1V, forarea a fost finalizata cu omi-
terea ultimei freze din protocolul recomandat de producator.
Dupa finalizarea forarii ,neoalveolei”, cu osteotomul concav,
diametrul la partea activa a caruia era mai mic cu 1,0-1,2 mm
decat diametrul platformei implantului (pentru evitarea con-
densarii laterale), prin lovituri dozate cu ciocanul, era frac-
turat planseul SM. Despre acest fapt marturisea atenuarea
sunetului emis la ciocdnire. Deci, planseul SM era fracturat
numai pe un sector limitat, fira avansarea osteotomului in
sinus, fara condensarea laterald a osului rezidual, evitiand, in
asa mod, trauma suplimentara a ,neoalveolei” si micsorand
riscul perforatiei membranei sinusale. Pentru aprecierea in-
tegritatii membranei Schneideriene, era efectuata proba Val-
salva. In cazul cand proba era negativa, dupa umplerea spon-
tand a neoalveolei cu sdange, prin miscari blande, era infiletat
implantul. Prezenta sangelui in neoalveola era obligatorie, cu
speranta cd iTn momentul infiletarii implantului va fi obtinut
un efect hidraulic si elevatia membranei cu fragmentele de
os va fi mai putin agresiva. Am considerat c3, in asa mod, se
micsoreaza probabilitatea perforatiei si a detasarii de la ea a
fragmentelor de os elevate. Cand proba Valsalva era pozitiva,
se instala un implant cu o lungime mai mica (decat cea preco-
nizatd). Iniltimea ORS, apreciati preoperator, era verificati
in timpul forarii si fracturarii planseului cu osteotomul, luand
in consideratie gradatiile de pe aceste instrumente in timpul
manevrarii cu ele. Deoarece inserarea implantului era efec-
tuata fara crearea lambourilor muco-periostale, era luata in
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RBH was appreciated on OPG, and in 9 cases on CBCT (cone
beam computed tomography). In cases when CBCT was miss-
ing, the width was visually appreciated by taking into account
the gingival thickness, measured with periodontal probe (af-
ter anesthesia). The largest possible implants were placed
with the condition than they will be surrounded by bone with
minimal thickness of 2 mm. Implants with diameter less than
3.75 mm had not been used.

After infiltrative anesthesia on both sides of alveolar pro-
cess in the interest region a pilot drill (spade) was used for
transgingival corticotomy without rising mucoperiosteal flap.
Using the drills from the selected dental implants system on
low RPM (400-600 RPM), socket preparation was continued
before a slight vibration on the hand piece appeared - a sign
that the drill apex reached the cortical layer of the floor of
the MS. Further drill advancement was not performed. Dur-
ing drill advancement, bone density was appreciated (Misch
C.) to determine further drilling protocol regarding omitting
a drill diameter to improve primary implant stability. In cases
of grade IV of RBH, drilling was finalized omitting the last size
drill, according to the manufacture protocol. After implant
socket preparation, using an osteotome with its apex diam-
eter less (1.0-1.2 mm) than the implant platform (in order to
avoid lateral condensation) with slight hammer punches, the
floor of the MS was fractured, and the sound of the punches
was attenuated after MS floor fracture. Hence the sinus floor
was fractured in limited area without osteotome propulsion
into sinus or grafting material, thus avoiding the additional
trauma to implant socket and decreasing the risk of mem-
brane perforation. In order to appreciate the Schneiderian
membrane integrity, Valsalva maneuver was performed. In
case of negative Valsalva maneuver, after physiological blood
clot formation, dental implant was installed. Blood clot pres-
ence is essential since hydraulic pressure during implant ad-
vancement pushes bone fragments with the MS membrane.
Thus we considered that this will decrease the possibility of
membrane perforation and detachment of bone fragments.

In cases with a positive Valsalva maneuver, a shorter im-
plant than planned was inserted. Residual bone height deter-
mined preoperatively is verified during socket drilling and
during MS floor fracture, by the aid of drills and osteotomes
gradations. As implant installation is performed flapless, gin-
giva thickness must be considered. It could be determined
on OPG (a gentle shadow on the alveolar ridge), during pi-
lot drilling, or with a periodontal probe. Insertion implant
torque (N/cm) was appreciated with a torque wrench. If at
the same stage, two or more nearside implants are installed,
implant insertion is performed after all sockets are drilled
and MS floor fractured in all of them (Figure 1).

After insertion at the residual bone level, further insertion
is performed intermittently - half rotation for each of them
until planned insertion depth is reached. Thereby MS mem-
brane perforation risk is reduced (according to authors’ opi-
nion). Implants were installed on the cortical level. In cases of
gingiva was 3 mm and thicker implants shoulder were locali-
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Fig. 1 F, 48 de ani. Absenta dintilor: 15, 16, 17, 18. a. Fragment din OPG preoperatoriu. indltimea osului rezidual subantral la d. 15 - 8,5 mm;
la16 - 6,3 mm;la 17 - 4,9 mm. b. Fragment din OPG postoperatoriu. Prin metoda elaborata - instalate 3 implante. La d. 15 - 4,2-11,5 mm,
la16 - 4,2-10,0 mm sila 17 - 4,2-8,0 mm. Opacitate care acopera implantele penetrante in SM. Indicele de remodelare gr. I. c. Fragment din OPG
peste 4 luni. Opacitatea s-a micsorat in indltime, a devenit mai intensa si s-a egalat cu cea a osului nativ; se apreciaza numai unele fragmente mici
de corticala a planseului SM. Indicele de remodelare - gr. II. d. Fragment din OPG la 1 an dupa incarcarea functionala. Indicele de remodelare -
gr. IV. Os nou-format intrasinusal la toate implantele cu indltimea de la 0,62 mm pana la 3,02 mm. e. Fragment din OPG la 2 ani dupa incarcarea
functionala. Osul periimplantar intrasinusal - stabil. Indicele de remodelare - gr. IV.

Fig. 1 F, 48 y.0. Absent teeth: 15,16, 17, 18. a. Preoperative OPG fragments. RBH at tooth 15 - 8.5 mm, 16 - 6.4 mm, 17 - 4.9 mm. b. Postoperati-
ve OPG fragment. Three implants instsalled by the proposed method. At tooth 15 - 4.2-11.5 mm implant, 16 - 4.2-10.0 mm, and tooth
17 - 4.2-8.0 mm implant. Opacity that covers implant apices which penetrate into maxillary sinus. First degree of remodeling index.

c. OPG fragment after 4 months. Opacity decreased in height, became denser and equal with the native bone, only small pieces of sinus floor
cortical bone are noticed. Second degree remodeling index. d. OPG fragment after one year of functional loading. Forth degree remodeling index.
Newly formed intrasinusal periimplant bone around implant was 0.62 - 3.02 mm in height. e. OPG fragment after 2 years of functional loading.
Intrasinusal periimplant bone stable. Forth degree remodeling index.

consideratie si grosimea gingiei. Ea a fost determinata pe OPG
(umbra fina deasupra coamei apofizei alveolare), in timpul pe-
netrarii gingiei cu freza ,pilot” sau cu sonda parodontala. Forta
de inserare definitiva a implantului (insertion torque - N/cm),
a fost apreciatd prin intermediul cheii dinamometrice. Daca
in aceeasi sedintd erau instalate doua sau mai multe implan-
te limitrofe, atunci ele erau inserate intermitent, dupa forarea
tuturor neoalveolelor si fracturarea planseului SM (Figura 1).

Dupa Infiletarea implantelor la lungimea ORS, in continua-
re, Inserarea lor era facutd intermitent, cate una la fiecare, pana
la jumatate de turatie, atingerea lungimii determinate preope-
rator. Astfel (in opinia autorilor), era micsorata probabilitatea
perforarii membranei sinusale. Implantele au fost instalate in
asa mod, incat platforma sa fie situata la nivelul suprafetei osu-
lui cortical. In cazurile cand gingia avea o grosime mai mare de
3 mm, umerii implantelor au fost situati supracortical, Insa in-
tragingival. Acest moment era controlat prin miniplaga, vizual,
sau cu ajutorul unui ac bont. Prin lavaj cu unul dintre antisepti-
ce, din cavitea internd a implantului erau eliminate resturile de
sange si, apoi, infiletat surubul de acoperire.

Operatia era considerata finalizata atunci, cand minipla-

zed supracortically, but intragingival. In that cases, implant
insertion depth was visually or instrumentally (periodontal
probe) controlled. After implant platform lavage with anti-
septic solution, cover screw was installed.

Implant installation was considered resumed after spon-
taneous blood fulfillment of the gingival access with clot for-
mation. The healing of mini-wound was by secondary inten-
tion. After implant installation, OPG was performed.

At the second stage surgery (after 6.3£2.6 months), the
implants were uncovered with mini-incisions, the gingiva
displaced with care, cover screw removed, the space inside
implant was treated with antiseptics (Chlorhexidine 0.2%),
healing abutment placed and implant stability appreciated.
The prosthetic treatment was initiated after complete gingi-
val healing (2-3 weeks).

Statistical analysis

Statistical analysis was based on mean, standard error and
deviation values, Student paired t test and Pearson correla-
tion analysis.
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ga gingivald se umplea spontan cu sange si demara formarea
cheagului sangvin. Miniplagile gingivale s-au vindecat per se-
cundam intentionem. Dupa instalarea implantelor, era efectuat
controlul radiografic - OPG.

La a doua sedintd (peste 6,3£2,6 luni), platformele implan-
telor au fost descoperite prin miniincizii, gingia deplasata cu
blandete, inlaturat surubul de acoperire, spatiul intraimplan-
tar prelucrat cu antiseptici (lavaj cu sol. clorhexidina bigluco-
nat 0,2%), instalat conformatorul de gingie, apreciata stabili-
tatea implantului. Dupa vindecarea definitiva a gingiei periim-
plantare (2-3 sdaptamani), era initiat tratamentul protetic.

Analiza statistica

A fost efectuata in baza valorilor medii, deviatiei si erorii
standard. Aplicat testul t-Student pereche, analiza corelatiei
Pearson.

Rezultate
Principalele intrebari studiate referitor la viabilitatea si
eficacitatea aplicarii In practica a metodei elaborate, bazate pe
analiza rezultatelor obtinute, au fost:
a) evolutia imediat postoperatorie si a perioadei de vinde-
care;
b) osteointegrarea implantelor;
c) formarea noului os periimplantar intrasinusal si evalua-
rea lui dupa punerea implantelor in functie;
d) starea osului crestal periimplantar;
e) complicatiile si profilaxia lor;
f) succesul tratamentului la distanta.

Evolutia imediat postoperatorie si a perioadei de vindecare

Evolutia imediat postoperatorie si a perioadei de vinde-
care fost monitorizatd la 214 de implante. Repartizarea im-
plantelor conform dimensiunilor si localizarii, este redata in
Tabelul 1.

Analiza implanturilor in functie de dintele substituit a de-
monstrat c3, cel mai des, ele au fost instalate in locul primilor
molari si pemolarilor secunzi (Figura 2).
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Results
Main issues studied in the viability of this method and its
practical implementation were:

a) immediate postoperative evolution and during the hea-
ling period;

b) implant bone integration;

c) intrasinusal peri-implant bone formation and its evalua-
tion after implant loading;

d) peri-implant bone evolution at the bone crest;

e) and their prophylaxis;

f) long-term success evaluation.

Immediate postoperative and recovery period evolution

Immediate postoperative evolution and during the healing
period was monitored in 214 implants. The implants distri-
bution according to dimensions and localization is shown in
Table 1.

Analysis according to implant localization showed that
most common insertion site was first molar and second pre-
molar (Figure 2).

Postoperative edema was insignificant and appreciated
only around the gingival mini-wound being absent on the
slopes of alveolar processes. Pain syndrome was merely pro-
nounced postoperatively, and usually was disappearing in the
second day after surgery. Patient took painkillers only in the
first day (1-2 doses per o0s).

Gingival mini-wounds healed by secondary intention du-
ring 7-10 days, implants being fully covered by gingiva. Inside
the gums, above the implants, a small cone shaped deepening
appeared, which served as a landmark for finding of the im-
plant at the second step. Small bloody nasal discharge were
present in 12 patients during the 1-2 days after the interven-
tion, but during as well as in the long-term period, no signs
MS inflammation were attested.

Four implants (1.86%) from 214 installed by the proposed
method failed in the healing period. In one case - two months

Tabelul 1. Repartizarea implanturilor dupa dimensiuni si localizare.
Table 1. Implants distribution, according to dimensions and localization.

Localizarea implanturilor (dintii pierduti)

L, mm D, mm Localization of implants (lost teeth) Total
L, mm D, mm
17 16 15 14 2 25 26 27

3,75 - 3 2 5 4 3 1 - 18
11,5 4,2 2 3 4 3 3 6 2 2 25

5,0 2 1 - - 3 9 - 19

3,75 1 4 1 1 3 6 1 23
10 4,2 3 10 9 2 4 5 7 3 43

5,0 1 2 - - 3 8 1 19

3,75 - 7 4 - 2 5 - 24
8 4,2 2 10 4 - 1 9 5 31

5,0 - 2 - - 1 8 1 12
Total, implanturi 11 48 33 15 12 27 55 13 214

Total, implants
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Fig. 2 Distribuirea implanturilor in functie de localizare (conform dintilor substituiti).

Fig. 2 Number of implants according to localization (substituted teeth).

Edemul postoperator era nesemnificativ si se aprecia nu-
mai in jurul miniplagii gingivale, lipsind pe versantele apofizei
alveolare si in regiunile invecinate. Sindromul algic postope-
rator era slab pronuntat si, de reguld, disparea a doua zi dupa
operatie. Analgezice pacientii au primit (1-2 doze per os) nu-
mai in prima zi.

Miniplagile gingivale In timp de 7-10 zile s-au vindecat per
secundam, implantele fiind complet acoperite cu gingie. In gin-
gie, deasupra implantelor, se forma o mica aprofundare sub
forma de palnie, care prezenta un reper pentru descoperirea
implantului la a doua etapa. Elimindri sangvinolente nazale
neinsemnate au fost atestate in primile 2 zile dupa operatie la
12 pacienti, Insa pe parcursul perioadei de vindecare, precum
sila distanta, procese inflamatorii in SM n-au fost Inregistrate.

Din cele 214 implante instalate dupa metoda descrisa, in
perioada de vindecare patru au esuat. Intr-un caz - la doua
luni dupa instalare, in doua - la o luna: deasupra implantelor
s-au format abcese de dimensiuni mici. La deschiderea mi-
croabceselor a fost constatata o mobilitate evidentd a implan-
telor si ele au fost inlaturate. Esecul implantului al patrulea a
fost constatat la a doua etapa chirurgicald. Gingia care-1 aco-
perea era fara semne de inflamatie, insa implantul era mobil si
inconjurat de tesut de granulatie.

La a doua etapa chirurgicala a fost depistata descoperirea
spontani (dehiscentd) a 13 implante. In 9 cazuri, ea s-a dez-
voltat asimptomatic (indolor), in 4 - in sectorul implantelor
respective, pacientii au avut senzatii de dureri sacaitoare, slab
pronuntate. La examenul obiectiv, deasupra implantelor, se
aprecia o gingie subtire, cu defect, prin care era vizibil surubul
de acoperire, fara eliminari purulente. Tesuturile inconjura-
toare erau cianotice, la palpare - indolore.

Osteointegrarea implantelor

Pentru aprecierea osteointegrarii implantelor si mentine-
rea ei in timp, inainte de a doua etapa chirurgicala si anual,
dupa protezare, era repetata OPG sau radiograma retroal-

postoperative, in two cases - in first month, micro abscesses
came in sight above those implants. During abscess ope-
ning implants mobility was revealed, and they were removed.
Fourth implant failure was determined during its exposure
on the second surgical stage. Although the implant presented
mobility and granular tissue around him, marginal peri-im-
plant gingiva did not present any clinical inflammation signs.

During healing period spontaneous (dehiscence) implant
exposure was determined in 13 implants. In 9 cases it passed
without any pain syndrome, 4 patients accused slight dull
peri-implant pain. During inspection, cover screw could be
visually determined through thin gingiva, no pus determined.
Marginal peri-implant tissues were cyanotic and no pain was
determined during palpation.

Implant osseointegration

In order to appreciate implant osseointegration and its
monitoring in time, before the second stage surgery and each
year after implant loading OPG or retro alveolar x-rays were
performed. The second stage surgery was performed at 4-8
months (6.3+2.6 months) after implant insertion. Osseointe-
gration was appreciated according to the indices accepted in
oral implantology [2, 3]. Only the implants that were stable
with sound noise during percussion (with no radiolucen-
cy around or any signs of pain and inflammation) could be
considered bone integrated. At some implants, after healing
abutment connection, the primary biological stability was
appreciated using “Periotest” (Siemens, Germany) (Table 2).
In some cases, during stability appreciation, additionally was
taken into consideration measurements with above men-
tioned device, values from 0-8 pleaded for bone integrated
implants.

Two hundred and ten implants (98.13%), out of 214, eval-
uated at the second stage surgery (including 13 with wound
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Tabelul 2. Valorile periotestului, dimensiunile si localizarea implantelor.

Table 2. Periotest values, dimensions and localization of implants.

Valorile periotestului

D, mm L, mm Periotest values
11,5 -4 - - -4 -5 - -4-4-5 -
5,0 10,0 - -4-2-3 -5-5-5 -4 - -4-5-4-7-4-4 -6-6-7 -
8,0 - -3 - - - -4-4-5 -
11,5 -5 -5-5-6-5 -4-6-5 4-6 -5-6-3 -7-4-5-7-6-4 -6-2-4 -
42 10,0 -7-7 -5-4-5-5 -4-5-5-3 - - -5-4-4 0-4-6 5-4
8,0 - - -5 - - -2-3 - -
11,5 - -2-3 0-6-6 -6 - -3-4 - -
3,75 10,0 - - -2-5 - - - - -
8,0 -5 - - - - - 45 -
Localizarea implantelor
Implants localization 17 16 15 14 24 25 26 27
Total, implante (n=82) 5 14 16 5 4 19 17 2

Total, implants (n=82)

veolara. A doua etapa chirurgicala a fost efectuata peste 4-8
(6,3+2,6 luni) dupa inserarea implantelor. Osteointegrarea
implantelor era apreciata conform indicilor acceptati in im-
plantologia dentara [2, 3]. Osteointegrate au fost considerate
implantele care erau stabile si la percutie emiteau un sunet
sonor, in jurul lor nu era radiotransparenta, lipseau durerile
si semnele de inflamatie. Dupa instalarea conformatoarelor
de gingie, la o parte din implante, cu aparatul , Periotest” (Sie-
mens, Germania), a fost apreciata stabilitatea biologica (Tabe-
lul 2). In cazurile cand era apreciati si stabilitatea implante-
lor cu aparatul mentionat, la determinarea osteointegrarii lor,
suplimentar, au fost luate In consideratie valorile periotestu-
lui. Implantele cu valori in diapazonul ,0-8” erau considerate
osteointegrate.

Din 214 implante instalate, 210 (98,13%) au fost evaluate
la a doua etapa (inclusiv, cele 13 cu dehiscenta gingivala), care
clinic si radiografic au fost apreciate ca osteointegrate.

Formarea noului os periimplantar intrasinusal si evaluarea
lui dupd punerea implantelor in functie

La instalarea prin abord crestal a implantelor dentare en-
doosoase, In sectoarele posterioare atrofiate ale maxilei, for-
marea si conservarea osului periimplantar intrasinusal, pre-
cum si a celui de la creasta apofizei alveolare, sunt elementele
cardinale pentru obtinerea succesului scontat.

Imaginea radiograficd imediat dupd inserarea implantelor

Postoperatoriu, pe OPG se aprecia o opacitate, sediul care-
ea era dictat de numarul de implante instalate, lungimea seg-
mentului implantelor penetrant in SM, precum si de conditiile
anatomice in fiecare caz concret. In edentatiile pluridentare,
ea se extindea la distanta de segmentul implantelor penetran-
te In SM, acoperea apexul implantelor si repeta conturul plan-
seului (Figura 1a, 1b). In cele unidentare, ea era limitata de pe-

dehiscence) were clinically and radiological
bone integrated.

appreciated as

Peri-implant intrasinusal bone formation and its evaluation
after implant loading.

Intrasinusal peri-implant bone organization together with
alveolar crest bone preservation are basic elements for an an-
ticipated successful treatment through the proposed method
at patients with atrophied posterior maxilla.

Radiographic picture immediately after implant installation

RG opacity was determined on postoperative OPG topo-
graphically defined by the number of installed implants, len-
gth of segment that is formed by implants that penetrate into
MS and individual anatomical peculiarities. In areas with mul-
tiple missing teeth the opacity was situated distantly from the
segment that penetrated in MS, covered implants apexes and
repeated the contour of the floor MS (Figure 1a, 1b). In single
tooth edentulous areas, it was limited by alveolar margins of
tooth alongside the defect, covered implant apex, usually get-
ting a semioval shape depressing directed into the MS (“tent”
phenomenon) (Figure 3).

The opacity height appreciated in OPG immediately post-
operatively varied between 0.13 and 6.8 mm, depending on
the penetration degree of implant in maxillary sinus. Frag-
ments of different sizes from small to big were observed on
its background. MS floor was clearly contoured and separated
the RBH and sinus opacity (Figure 1b).

That made us think that opacity was caused by blood,
bone fragments of elevated floor accumulated under the ele-
vated membrane and partially by the membrane edema after
surgery. Thus, in the space between the elevated Shneiderian
membrane and original sinus floor a layer consisted of blood
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Fig. 3 B, 36 de ani. Absenta dintelui 25. Osul rezidual subantral - 4,82 mm. Imaginea radiografica dupa instalarea
implantului Alpha Bio 5,0-8,0 mm - fenomenul de ,cort”.

Fig. 3 M., 36 y.0. Tooth 25 absent. RBH - 4.82 mm. Radiological image after Alpha-Bio 5.0-8.0 mm implant
placement - "tent” phenomenon.

retii alveolelor dintilor limitrofi, acoperea apexul implantului,
adeseori conturandu-se ca o formatiune semiovalda bombata
(fenomenul de ,cort”) spre interiorul SM (Figura 3).
Iniltimea opacititii, apreciate pe OPG imediat postopera-
tor, varia intre 0,13 si 6,8 mm si depindea de gradul de pene-
trare al implantului In sinusul maxilar. Pe fundalul ei, deseori
se atestau fragmente de os de diferite dimensiuni, de la mici
pana la mari. Corticala planseului SM era bine conturata si se-
para opacitatea intrasinusala de ORS (Figura 1b).
Faptul a indus concluzia ca opacitatea este cauzatd de san-
gele acumulat sub membrana elevata, de fragmentele de os
elevate de la planseu si, partial, de edemul membranei in re-
zultatul traumei. Asadar, in spatiul periimplantar, delimitat de
membrana Schneiderianad elevata si planseul nativ al SM initi-
al, este situat un substrat alcatuit din cheag de sange si frag-
mente de os (CO), in baza cdruia e posibild formarea noului
os - stare ce corespunde indicelui de gradul [ de remodelare a
osului periimplantar intrasinusal.
Analiza masurdrilor dupa prima etapa:
¢ Tnadltimea osului rezidual subantral-mezial - 7,79+0,25
mm, distal - 6,93+0,19 mm (intervalul de valori intre
2,5 mm si 9,8 mm);

¢ lungimea segmentului implantului ce a penetrat in SM-
mezial - 2,33+0,14 mm, distal - 2,59+0,14 mm (interva-
lul de valori a variat intre 0,14 mm si 5,9 mm);

¢ indltimea CO-mezial - 3,69+0,15 mm, distal - 3,95+
0,13 mm.

Imaginea radiograficd la a doua etapd

Analiza OPG, efectuatd la a doua etapa chirurgicala, a de-
monstrat ca opacitatea periimplantara intrasinusala, care a
fost constatata dupa instalarea implantelor, a devenit mai in-

clot and bone fragments (BC) is present, which is the base for
new bone formation - status which corresponds to the I de-
gree of intrasinusal peri-implant bone remodeling.
BC height after first stage:
¢ subantral RBH was 7.79+0.25 mm mesially, 6.93+0.19
mm distally (varying between 2.5 and 9.8 mm);
¢ the length of penetrating segment into maxillary sinus
was 2.33+0.14 mm mesially and 2.59+0.14 mm distally
(varying between 0.14 and 5.9 mm);
¢ the BC height was 3.69+0.15 mm mesially and 3.95+0.13
mm distally.

OPG analysis at the second surgical stage

OPG performed at the second stage demonstrated that
Peri-implant intrasinusal opacity (that was determined im-
mediate postoperative) became more intense and is similar
to the adjacent bone. On opacity background around the pen-
etrated in MS segment, sometimes, small consolidated bone
fragments were determined. That was determined in MS floor
elevation in single tooth defects as well as in multiple defects.
Apices of 24 implants (26%) were completely covered by
newly formed bone. In other 68 cases (74%) - bone was all
around the implants without covering their apices. At this
stage the native cortical plate of MS was no longer appreci-
ated, newly formed bone merged with the residual one, RI - 11
degree (Figure 1c).

Analyzing the above mentioned we can conclude that on
evolution and maturation of bone formed during transcrestal
sinus lift, besides the time passed after surgery there are oth-
er factor that have impact as well. This issue requires further
studies.
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tensiva, egalandu-se cu cea a osului nativ. Pe fundalul acestei
se evidentiau fragmente de os consolidate intre ele. Aceasta
avea loc la elevatia planseului, atat in defectele unidentare, cat
si in cele pluridentare. Apexul a 24 (26%) de implante era In
totalitate acoperit cu os nou-format. in celelalte 68 (74%) de
cazuri, el era localizat in jurul segmentului implantelor, situat
in SM, neacoperind apexul lor. La aceasta etap3, corticala nati-
va a planseului SM nu se mai aprecia, osul nou-format conto-
pindu-se cu osul rezidual, IR - gradul II (Figura 1c).

Analizand cele expuse, se poate de presupus ca asupra
evolutiei si maturizarii osului format la elevatia transcresta-
13 a planseului SM, de rand cu timpul parcurs dupa operatie,
actioneaza si alti factori. Aceasta intrebare necesita studiu in
continuare.

Indltimea osului periimplantar intrasinusal, format la a
doua etapd

Masurarile efectuate au demonstrat ca, osul intrasinusal
nou-format mezial de implant avea o indltime de 3,09+0,14
mm Vis a vis de 3,69+0,152 mm a CO la prima etapa, iar in par-
tea distala ea era de 3,22+0,13 mm si, respectiv, de 3,95+0,14
mm. Iniltimea noului os intrasinusal periimplantar a fost mai
mica, comparativ cu cea a substratului din care s-a format (Fi-
gura 1b, c). Pe parcursul fazei de vindecare, a avut loc o recesie
a substratului in partea meziala cu 0,59+0,09 mm (15,98%) iar
in cea distala - cu 0,72+0,09 mm (18,22%). Asadar, inaltimea
noului os format in partea meziala a constituit 84,02% din inal-
timea initialad a substratului, in cea distala - 81,82%.

Imaginea radiograficd a osului intrasinusal peste 1-3 ani de
la punerea in functie

In literatura accesibild, noi n-am intélnit informatii despre
evolutia la distanta a osului intrasinusal in jurul implantelor
instalate prin SLCr fara lambou, fara condensarea osului cu os-
teotomul si fara material de augumentare. Dupa punerea im-
plantelor in functie ocluzald, modificarile osului periimplantar
intrasinusal, dupa cum a fost mentionat anterior, au fost stu-
diate peste 1 an la 30 implante, peste 2 — 1a 26 si peste 3 - la
19 implante.

Imaginea radiografica (lotul de 30 implante) peste 1 an de
la Incarcarea ocluzala a implantelor - corticala noului planseu
al SM a devenit mai conturatd, osul periimplantar intrasinusal
nou-format si cel rezidual, constituie un tot unic si este mai
opac, cu reteaua trabeculard bine pronuntata si IR gr. IV (Fi-
gura 4c).

In unele cazuri, pe fundalul opacititii din jurul implantelor
penetrante in SM (Figura 4a, b), se aprecia os format, care a
pornit de la planseu si de la fragmentele de os elevate la prima
etapi. In aceste cazuri, apexul implantelor erau acoperire in
totalitate cu os (Figura 4c, d).

Iniltimea osului rezidual inainte de instalare pentru im-
plantele evaluate la 1 an a constituit 7,7+0,367 mm mezial si
6,7+0,326 mm distal. Gradul de penetrare in sinusul maxilar
a fost de 2,6£0,246 mm si 2,62+0,276 mm, respectiv. inal-
timea CO postoperator a atins valori de 4,09+0,266 mm si
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Intrasinusal peri-implant bone height formed at the second

stage

Measurements performed at the second stage showed that
intrasinusal newly formed bone was mesial 3.09+0.14 mm
height opposite 3.69+0.152 mm of blood clot height (opacity
on postoperative OPG), distal 3.22+0.13 mm and 3,95+0,14
mm immediately postoperative. The newly intrasinusal peri-
implant bone height was less than the substrate volume from
which it was formed (Figure 1b, 1c). Hence, there was a re-
cession during healing period of 0.59+0.09 mm (15.98%) me-
sially and 0.72+0.09 mm distally (18.22%). Thus, the newly
formed bone height was 84.02% mesially from the initial
height of substrate and 81.82% distally.

X-ray image of intrasinusal peri-implant bone after 1-3
years of loading

We did not find, in specialty literature, reports about
long-term follow-ups of intrasinusal bone around implants
installed with crestal SL. Peri-implant bone evolution after
functional loading was studied after 1 year on 30 implants,
after 2 years - on 26 implants, after 3 years - on 19 implants.

Radiological image 1 year after functional loading (30
implants) - new cortical layer of MS floor became more con-
toured, peri-implant bone, intrasinusal newly formed and re-
sidual, constitutes one entity and became more opaque with
a well contoured trabecular network and remodeling RI of IV
degree (Figure 4c).

In some cases, on the background of intrasinusal opacity
around implants that penetrated into MS apex (Figure 4a),
new bone formation was determined, that started from the MS
floor, with total covering of the implant apexes (Figure 4c, d).

Bone height before implant placement was 7.7+£0.367
and 6.7+.0.326 mm distal. Penetration length into MS was -
2.6+0.246 mm mesially, and 2.62+0.276 mm distally. Intra-
sinusal blood cloth height was - 4.09£0.266 mm mesially and
4.11+0.273 mm distally. After a recession of BC during the
healing period of 0.73+0.163 mm mesially and 0.82+0.147
mm distally, the newly formed bone at the second stage sur-
gery was 3.35+0.288 mm mesially, distally - 3.28+0.276 mm.

After one year of functional loading the height was: mesi-
ally 3.17+0.292 mm and 3.17+0.281 mm distally. Hence dur-
ing the first year of loading insignificant recession occurred
mesially 0.21+0.129 mm (6.26%), distally - 0.16£0.127 mm
(4.87%). Pearson correlation analysis has shown a direct
strong correlation between penetration degree into maxillary
sinus and the newly formed bone height both at the end of
healing period, as well as after 1 year of loading: at the second
stage mesially r¥=0.8456 and 0.8764 distally, one year after
functional loading - r¥=0.869 mesially and 0.8587 - distally.

Radiological image after 2 years

Group of 26 implants. New cortical floor of MS and peri-
implant bone trabeculas are well contoured with 1V degree
remodeling index (Figure 4f, 5). The RBH before installation
for implants with 2 years follow-up was 7.67+0.499 mm me-



Fig. 4 F, 52 de ani. Absenta d. 24, 25, 26.

a. Fragment din OPG dupa instalarea implantelor Alpha Bio, la d. 24 - 3,75-16 fara SL, la 25 - 4,2-1,5,1a 26 - 5,0-8,0. Fragmente de os elevate.
IR - gr. I. b. Fragment din OPG dupa 5,5 luni: recesia CO, consolidarea fragmentelor de os cu cel rezidual, IR - gr. II. c. Fragment din OPG - 1 an de
la punerea in functie a implantelor. Recesia osului intrasinusal cu 3,2%, corticala noului planseu format, IR - gr. IV; d. Fragment din OPG - 4 ani
de la punerea in functie, apozitie de os cu 9,6%; apexul implantelor 25, 26 acoperite cu os. IR - gr. IV. Osul periimplantar stabil.

Fig. 4 F, 52 y.0. Teeth 24, 25 and 26 are absent.

a. OPG fragment after Alpha-Bio implant placement, at tooth 24 - 3.75-16.0 mm implant without LS, 25 - 4.2-11.5 mm, 26 - 5.0-8.0 mm implant.
Elevated bone fragments. First degree remodeling index. b. OPG fragment after 5.5 months: BC recession, fusion of new bone with the residual
one, RI 2" degree. c. OPG fragment one year after functional loading: intrasinusal bone recession with 3.2%, new cortical plate of sinus floor,
RI - [V degree. d. OPG fragment four years of loading, 9.6% bone apposition, apices of implants 25, 26 covered with bone. RI - [V degree.
Periimplant bone stable.

4,11+0,273 mm. Dupa o recesiune a CO pe parcursul perioa-
dei de vindecare de 0,730,163 mm mezial si 0,82+0,147 mm
distal, la a doua etapa osul intrasinusal nou-format a constituit
din mezial 3,35+0,288 mm, distal - 3,28+0,276 mm.

La un an dupa punere in functie a fost constata mezial o
inaltime de 3,17+0,292 mm, distal - 3,17+0,281 mm. Deci,
pe parcursul primului an de functie, a avut loc o recesie ne-
insemnata a osului intrasinusal periimplantar, in partea me-
ziald - 0,21%0,129 mm (6,26%), In cea distala - 0,16+0,127
mm (4,87%). Analiza corelatiei Pearson a reflectat o corelatie
directa puternica dintre gradul de penetrare a implantului si
volumul osos nou-format intrasinusal atat la finele perioadei
de vindecare, cat si peste 1 an postprotetic: la a 2-a etapd, me-
zial r¥=0,8456 si 0,8764 distal; la 1 an postprotetic, mezial -
™ =0,869 si 0,8587 - distal.

Imaginea radiograficd peste 2 ani

Lotul de 26 de implante. Corticala noului planseu al SM
si trabeculele osului periimplantar sunt bine conturate cu
indicile de remodelare gr. IV (Figurile 4f, 5). Iniltimea osu-
lui rezidual inainte de instalare pentru implantele evaluate
la 2 ani, a constituit 7,67+0,499 mm, mezial si 6,78+0,435
mm, distal. Gradul de penetrare in sinusul maxilar a fost de
1,95+0,278 mm si 2,44+0,293 mm, respectiv. Tnél‘;imea chea-
gului sangvin cu fragmentele osoase postoperator a atins va-
lori de 3,28+0,289 mm si 3,77+0,293 mm. Dupa o recesiune
a cheagului sanguin (la transformarea in os pe parcursul pe-
rioadei de vindecare) de 0,72+0,187 mm mezial si 0,7+0,146
mm distal, la a doua etapa, osul intrasinusal a constituit din
mezial 2,560,303 mm, distal - 3,07+0,326 mm. Tnél;imea
osului nou-format a crescut din aspect distal nesemnificativ
fata de cea a osului, apreciata la a doua etapa.

La 2 ani, acesti indici au fost 2,55+0,27 mm si 3,18+0,34
mm. Asadar, pe parcursul a 2 ani de functionare a implante-
lor, indltimea noului os format a atins, practic, valorile initiale,

sially and 6.78+0.435 mm distally. Penetration degree into
maxillary sinus was 1.95+0.278 mm and 2.44+0.293 mm.
The height of blood clot together with fragments of bone was
3.28£0.289 mm and 3.77+0.293 mm. After the recession of
blood clot of 0.72+0.187 mm mesially and 0.7+0.146 mm dis-
tally and BC transformation during the healing period, at the
second stage the intrasinusal bone was mesially 2.56+0.303
mm, distally - 3.07£0.326 mm. The height of newly formed
bone increased insignificantly on distal side compared the
level appreciated on second stage.

At two years the values were 2.55+0.27 mm and 3.18+0.34
mm. Thus, during two years of functional loading the height
of newly formed bone reached the values obtained at the sec-
ond stage. Even though the values are almost equal, there has
been noticed bone apposition after two years of 0.71+0.173
mm in 11 implants from mesial side and 0.57+0.141 mm in
12 implant from distal one. There have been noticed a bone
atrophy of 0.57£0.102 mm mesially in 15 implants and
0.57+£0.101 mm distally in 14 implants. Pearson correlation
test has shown a strong direct correlation between the pen-
etration degree into maxillary sinus and the newly formed
intrasinusal bone both at the end of healing period as well as
after 2 years of functional loading: at the second stage mesial
r¥=0.784 and 0.872 distally; after 2 years of prosthetic load-
ing r¥¥ =0.808 mesially and 0.812 distally.

After 3 years (19 implants) cortical layer of newly MS floor
is well contoured with IV degree remodeling index.

The initial RBH before implant placement (Figure 6b) for
3 years follow-up was 7.73+0.69 mm mesially and 6.69+0.50
mm distally. The penetration degree into maxillary sinus was
2.32+0.34 mm and 2.76+0.27 mm respectively. After a reces-
sion of substrate (Figure 6¢c) equal to 0.38+0.17 mm mesi-
ally and 0.42+0.19 mm distally during its transformation
into bone, at the second stage surgery the instrasinusal bone
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Fig.5 F, 42 de ani. a. inél;imea osului rezidual la 15 - 5,2 mm, la 16 - 3,8 mm; b. Fragment din OPG dupa instalarea implantelor:
SP1 4,2 - 10 mm si 4,2 - 8 mm c. Fragment din OPG peste 6 luni, implantele acoperite cu os nou-format care este In curs de contopire cu cel
rezidual. inél;imea osului nou - 4,53 mm. IR - gr. II. d. OPG la 2 ani, recesia osului cu 0,82 mm. Osul intrasinusal nou-format - 3,2 mm,
IR - gr. IV. e. OPG la 4 ani - osul periimplantar stabil. f. Constructia protetica.

Fig. 5 F, 42 y.o.a. RBH at tooth 15 - 5.2 mm, 16 - 3.8 mm. b. OPG fragment after SPI implant placement 4.2 - 10 mm and 4.2 - 8 mm.
c. OPG fragment after 6 months, implants covered with new bone which is fusing with the residual one; the new bone height - 4.53 mm.
RI - 2" degree. d. OPG after two years, bone recession with 0.82 mm. The new formed intrasinusal bone - 3.2 mm, RI - [V* degree.

e. OPG after 4 years - stable periimplant bone. f. Prosthetic restoration.

obtinute la a 2-a etapa. in pofida faptului ci valorile sunt apro-
ximativ egale, la 11 implante din aspect mezial si 12 implante
din aspect distal, a avut loc o apozitie osoasa intrasinusala pe
parcursul a 2 anide 0,710,173 mm, mezial si 0,570,141 mm,
distal. La celelalte implante (15 mezial si 14 distal), osul in-
trasinusal a suferit o atrofie de 0,57+0,102 mm si 0,570,101
mm, respectiv. Analiza corelatiei Pearson a reflectat o corelatie
stransa dintre gradul de penetrare a implantului si volumul
osos nou-format intrasinusal, atat la finele perioadei de vin-
decare, cat si peste 2 ani postprotetic: la a 2-a etapa, mezial
v=0,784si 0,872, distal; la 2 ani postprotetic, mezial r¥=0,808
si 0,812, distal.

Peste trei ani (lotul de 19 implante), corticala noului plan-
seu al SM este bine conturata cu indicile de remodelare gr. IV.

Iniltimea initiald a osului rezidual (Figura 6a), inainte de
implantare pentru implantele evaluate la 3 ani, a constituit
7,73%0,69 mm, mezial si 6,69+0,50 mm, distal. Gradul de pene-
trare in sinusului maxilar (Figura 6b) a fost de 2,32+0,34 mm
si 2,76+0,27 mm, respectiv. Tnél'gimea cheagului sangvin cu
fragmentele osoase postoperator a atins valori de 3,63+0,35
mm si 4,08+0,28 mm, respectiv. Dupa o recesiune a substra-
tului (Figura 6¢), la transformarea lui In os pe parcursul pe-
rioadei de vindecare, de 0,38+0,17 mm, mezial si 0,42+0,19
mm, distal. La a doua etap4, osul intrasinusal a constituit din

was 3.24+0.4 mm mesially and 3.65+0.33 mm distally. These
indices after 3 years were 3.4+0.39 mm and 3.69+0.29 mm.
Pearson correlation test has shown a strong direct correla-
tion between the penetration degree into maxillary sinus and
the newly formed intrasinusal bone both at the end of heal-
ing period as well as after 3 years of functional loading: at
the second stage mesially r¥=0.914 and 0.826 distally; after 3
years r¥=0.87 mesially and 0.74 distally.

Hence, the height on new formed bone didn’t suffer essen-
tial modifications after 3 years of functioning. Despite these
average values, there has been noticed a bone recession after
3 years, equal with 0.58+0.17 mm mesial in 8 implants and
0.57+0.14 mm distal in 11 implants. This phenomenon occurs
due to maintained tendency of sinus pneumatization i.e. there
are no sufficient opposing masticatory forces to interior pres-
sure from sinus. However other 11 implants from mesial side
and 8 from distal one had bone apposition (Figure 6d) equal
with 0.75%£0.18 mm and 1.0+0.31 mm. The bone apposition/
resorption can be explained by the Wolf’s law [10] and Frost’s
mechanostat theory [28]. This issue requires a separate ran-
domized study taking into consideration other local and gene-
ral factors.
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Fig. 6 F, 38 de ani. a. Absenta d. 14, 15, 16. Iniltimea ORS: la 14 - 5,3 mm, la 15 - 4,3 mm, la 16 - 7,4 mm. b. Fragment din OPG dupd instalarea
implantelor Alpha Bio,la d. 14 - 3,75-10,1a 15 - 4,2-11,5,1a 16 - 5,0-11,5. Fragmente de os elevate. IR - gr. I. ¢. Fragment din OPG dupa 5,5
luni: recesia CO, consolidarea fragmentelor de os cu cel rezidual, IR - gr. II. d. Fragment din OPG - 3 ani de la punerea in functie a implantelor:
apexul implantelor acoperite cu os; Inaltimea osului nou-format intrasinusal variaza intre 3,1 si 5,2 mm. IR - gr. IV. e, f. Constructiile protetice.
Fragment din OPG - 4 ani de la punerea in functie, apozitie de os, IR - gr. IV.

Fig. 6 F, 38 y.0. a. Teeth 14, 15, 16 absent. RBH at tooth 14 - 5.3 mm, 15 - 4.3 mm, 16 - 7.4 mm. b. OPG fragment after Alpha-Bio
implant placement at tooth 14 - 3.75-10 mm implant, 15 - 4.2-11.5 mm, 16 - 5.0-11.5 mm. Elevated bone fragments. RI - first degree.
c. OPG fragments after 5.5 months: BC recession, fusion of bone fragments with the residual one, Rl second degree. d. OPG fragment 3 years
after functional loading: implant apices covered with bone, the new formed bone height varies between 3.1 and 5.2 mm. RI - IV*" degree.
e, f. Prosthetic constructions.

mezial - 3,24+0,40 mm, distal - 3,65+0,33 mm. Acesti indici la
3 ani, respectiv, au fost de 3,4+0,39 si 3,69+0,29 mm. Analiza
corelatiei Pearson a reflectat o corelatie stransa dintre gradul
de penetrare a implantului si volumul osos nou-format intra-
sinusal, atat la finele perioadei de vindecare, cat si peste 3 ani
postprotetic: l1a a 2-a etapa mezial, 1v=0,914 si 0,826, distal; la
3 ani postprotetic, mezial r¥ =0,87 si 0,74 - distal.

Asadar, pe parcursul a 3 ani de functionare a implantelor,
inaltimea valorilor noului os format nu au suferit modificari
esentiale. In pofida acestor valori medii obtinute, in grupul dat
a fost observat ca in jurul la 8 implante din aspect mezial si la
11 din aspect distal, pe parcursul a trei ani, a avut loc o rece-
siune a osului de 0,58+0,17 mm si 0,57+0,14 mm, respectiv.
Acest fenomen poate fi explicat prin faptul ca tendinta pneu-
matizarii SM se mentine, adica presiunii din interiorul sinusu-
lui nu-i sunt contrapuse suficiente forte (sau, lipsesc) mastica-
torii. Totodat3, la celelalte 11 implante din aspect mezial si la
8 - distal, aavutloc o apozitie (Figura 6d) osoasa de 0,75+0,18
mm si 1,0+0,31 mm, respectiv. Apozitia/resorbtia de os poate
fi explicata prin legea lui Wollf (2010) [27] si teoria mecanos-
tatului, descrisa de Frost (1990) [28]. Aceasta intrebare nece-

Analysis of intrasinusal peri-implant bone formation and its
evolution after functional loading

The study of X-ray image has shown that the opacity vol-
ume, appeared after implant placement by the proposed
method, is decreasing during the healing period becoming
more packed and is merging with the maxillary sinus floor
i.e. a new intrasinusal peri-implant bone is formed. The new
bone is in contact with the penetrating part of implant into MS
and often covers its apex. The height of newly formed bone
is 16-18% less than the height of substrate appreciated on
first stage. Seeking answer to this question we started from
the morpho-functional analysis of stomatognathic system.
Posterior areas of maxilla have specific anatomical and physi-
ological feature. Bone is subjected to two antagonistic forces
in cases dental arches. First force is projected from inferior
through teeth during mastication. The second one is pro-
jected superiorly from the MS in which the air pressure is in-
creasing during exhalation. It is weaker than the first one but
acts permanently. Nonequilibrium is created and bone mod-
eling/remodeling occurs in physiological limits. Masticatory
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sita un studiu randomizat, ludnd in consideratie si alti factori
de ordin local, precum si general.

Analiza formdrii osului intrasinusal periimplantar si a evolu-

tiei lui dupd punere in functie

Studiul tabloului radiografic a demonstrat ca opacitatea,
aparutd imediat dupa instalarea implantului prin metoda ela-
borata, ulterior, pe parcursul fazei de vindecare, se micsoreaza
in volum si devine mai intensd, contopindu-se cu planseul SM,
adica are loc formarea noului os intrasinusal periimplantar.
Noul os se afla in contact cu segmentul penetrant in SM si, ade-
seori, acoperi si apexul implantului. iniltimea noului os for-
mat este cu 16-18% mai mica in comparatie cu cea a ,substra-
tului”, apreciati la prima etapa. in cautarea explicatiei la acest
fenomen, am pornit de la analiza morfo-functionala a aparatu-
lui stomatognat. Sectoarele posterioare ale maxilei au o par-
ticularitate anatomo-fiziologicd deosebiti. In cazul arcadelor
dentare integre, asupra osului apofizei alveolare actioneaza
doua forte diametral opuse. Prima se transmite intermitent,
din inferior, in timpul masticatiei, prin intermediul dintilor. A
doua forta se transmite din superior, din SM, in care, in timpul
expiratiei, presiunea aerului se mareste. Aceasta forta este de
o intesitate mult mai micd decat prima, insa actioneaza perma-
nent. Intre aceste doui forte, se instaleazi un echilibru si re-
modelarea se petrece in limita fiziologica. Cu pierderea dinti-
lor, fortele masticatorii nu se mai transmit asupra maxilarelor,
remodelarea se atenuiaza si, in scurt timp, demareaza atrofia
apofizei alveolare. Din superior continua sa actioneze presiu-
nea sporiti a aerului la expiratie. In continuare, osul subantral
se atrofiaza atat din superior, cat si din inferior. Concomitent,
sinusul maxilar se mareste in volum. Acest fenomen este nu-
mit ,pneumatizarea sinusului” (Figura 7). Astfel, micsorarea
inaltimii CO in perioada transformarii lui in os, este influen-
tata de presiunea ridicata a aerului in SM in timpul expiratiei
asupra cheagului si a osului imatur nou-format.

Peste un an de la punerea in functie a implantelor, instalate
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forces are no longer transmitted to jaws with teeth loss, re-
modeling is diminished and shortly, alveolar bone loss occurs.
Increased air pressure continues to act from superior during
exhalation. Subantral bone loss is atrophied consequently
from superior and inferior sides. At the same time, maxillary
sinus increases its volume. This phenomenon is called “sinus
pneumatization” (Figure 7). Thus, CO height reduction dur-
ing its transformation into bone is influenced by the high air
pressure from MS during exhalation acting on blot clot and
newly immature bone.

It has been noticed that, after one year of function of im-
plants placed by the proposed method, the bone height at this
stage compared with the previous one (at the second stage)
is less, mesially with 4.87%, distally with 6.26%. Hence, bone
recession continued but it was 3 times less than at the pre-
vious stage. What factor/factors influenced the decrease of
bone recession speed remain unclear.

After two years intrasinusal bone height became the same
as at the second stage due to bone apposition. The results
analysis after 3 of functioning has shown a controversial re-
sult, at some implants - resorption and in others - apposition.

Peri-implant crestal bone status

The peri-implant cortical bone evolution in implants in-
stalled through flapless CrSL and without lateral in two stages
condensation of implant socket is still unstudied.

At the second stage surgery average bone resorption
in anterior peri-implant side in 92 implants was 0.63+0.09
mm (61 implants), in posterior side - 0.47+0.05 mm (73 im-
plants). In other cases there has been noted bone apposition
from mesial and distal aspects of 0.46+0.05 mm (31 implants)
and 0.3620.07 mm (19 implants). This can be due to flapless
implant placement. Bone loss was significant (1.3 mm; 1.6
mm and 1.8 mm) around three implants with spontaneous
gingival dehiscence.

Fig. 7 B., 46 de ani. Fragment din CBCT. Dintele 16 extras 9 ani anterior, resorbtie masiva a planseului SM din superior si, mai putin
pronuntatd, a apofizei alveolare; indltimea ORS - 2,59 mm. Doi ani dupa extractia dintilor 25, 26 - a demarat resorbtia osului subantral.

Fig. 7 M., 46 years. CBCT fragment. Tooth 16 extracted 9 years ago, severe resorption of MS floor from superior and less from crestal
margin, RBH height - 2.59 mm. Two years after tooth 25, 26 extractions - subantral bone resorption was noticed.
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prin metoda elaboratd, a fost constatat ca inaltimea osului la
aceasta etapd, in comparatie cu cea precedenta (de la a doua
etapad), este mai mica, mezial cu 4,87%, iar distal - cu 6,26%.
Deci, recesia osului a avut loc in continuare, Insa ea a fost de
trei ori mai mica decat la etapa precedenta. Sub influenta ca-
rui/caror factori s-a micsorat viteza de recesie a osului, rama-
ne de stabilit.

Peste doi ani, Tndltimea osului intrasinusal, In rezultatul
apozitiei, s-a egalat cu valorile lui initiale (de la a doua etapa).
Analiza rezultatelor peste trei ani de functionare a demonstrat
un tablou controversat, la unele implante - rezorbtie, la altele
- apozitie.

Starea osului crestal periimplantar

La momentul actual, este insuficient studiata evolutia osu-
lui cortical periimplantar la instalarea implantelor prin SLCr,
fara decolarea lambourilor mucoperiostale si fara condensa-
rea laterald a neoalveolei.

La a doua etapa chirurgicalg, la cele 92 de implante studiate
in partea anterioard, media resorbtiei osului cortical periim-
plantar la apofiza alveolara a fost de 0,63+0,09 mm (61 de im-
plante), in cea posterioara - de 0,47+0,05 mm (73 de implante).
In restul cazurilor, a fost atestatd o apozitie osoasa din aspect
mezial si distal de 0,46+0,05 mm (31 de implante) si 0,36+0,07
mm (19 implante), respectiv. Aceasta se poate datora pozi-
tiondrii subcorticale a implantelor. In jurul a trei implante cu
dehiscenta gingivald spontand, resorbtia osului cortical a fost
semnificativa (1,3; 1,6 si 1,8 mm).

Pentru implantele evaluate la 1 an postprotetic, resorbtia
osului cortical periimplantar, in perioada de vindecare, a consti-
tuit 0,600,145 mm, mezial si 0,59+0,142 mm, distal. Totodata,
la 11 implante din mezial si la 8 din distal, a avut loc o apozitie
osoasa de 0,52+0,09 mm si, respectiv, de 0,44+0,13 mm. Peste
un an dupa solicitarea functionald, resorbtia osoasa a constitu-
it: 0,79+0,175 mm si 0,38+0,166 mm. Si in acest caz, a avut loc
apozitie osoasa la 10 implante din aspect mezial (0,63+0,112
mm) sila 19 implante din aspect distal (0,730,124 mm).

Pentru implantele evaluate la 2 ani postprotetic, resorb-
tia osului cortical periimplantar in perioada de vindecare a
constituit 0,52+0,141 mm din mezial (pentru 15 implante)
si 0,540,165 mm din aspect distal (pentru 16 implante).
Celelalte implante s-au manifestat prin apozitie osoasa de
0,37+0,06 mm, mezial si de 0,14+0,053 mm, distal. Peste 2 ani,
resorbtia osului periimplantar a continuat pentru 17 implan-
te din aspect mezial (0,46+0,081 mm) si 13 implante - distal
(0,430,137 mm). Si pe parcursul a doi ani s-au inregistrat im-
plante in jurul cdrora a avut loc apozitie osoasa: 10 - din as-
pect mezial (0,46+0,151 mm) si 14 - din cel distal (0,50+0,077
mm). Pentru implantele evaluate la 3 ani postprotetic, resorb-
tia osului cortical periimplantar in perioada de vindecare a
constituit 0,48+0,212 mm, mezial (13 implante) si 0,15+0,066
mm, distal (14 implante). Celelalte implante (6 mezial si 5 dis-
tal) s-au manifestat prin apozitie osoasa de 0,4+0,115 mm si,
respectiv, 0,54+0,193 mm. Peste 3 ani, resorbtia osului peri-
implantar a constituit 0,97+0,151 mm, mezial (18 implante) si
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Peri-implant cortical bone resorption was 0.60+0.145 mm
mesially and 0.59+0.142 mm distally form 30 implants evalu-
ated 1 year after loading. There was noted bone apposition in
11 implants mesially and 8 implants distally 0.52+0.09 mm
and 0.44+0.13 mm. After one year of function, the cumulative
bone resorption was 0.79+0.175 mm and 0.38+0.166 mm.
There was also bone apposition in 10 implants 0.63+0.112
mm mesially and 0.73+£0.124 mm distally in 19 implants.

Peri-implant cortical bone resorption in implant evalu-
ated after 2 years was 0.52+0.141 mm mesially (15 implants)
and 0.54+0.165 mm distally (for 16 implants). Other im-
plants had bone apposition of 0.37+0.06 mm mesially and
0.14+0.053 mm distally. Bone resorption continued after 2
years in 17 implants (0.46+0.081 mm) mesially and in 13 im-
plants distally (0.43+0.137 mm). After two years there have
also been implants with bone apposition: 10 implants mesi-
ally (0.46+0.151 mm) and 14 distally (0.50£0.077 mm).

For implants evaluated after 3 years of functioning, peri-
implant cortical bone resorption during healing period was
0.48+0.212 mm mesially (13 implants) and 0.15£0.066 mm
distally (14 implants). Other implants (6 mesially and 5 dis-
tally) had bone apposition of 0.4+0.115 mm mesially and
0.54+0.193 mm distally. The cumulative peri-implant bone
resorption after 3 years was 0.97+0.151 mm mesially (18 im-
plants) and 0.53+£0.123 mm distally (17 implants). Bone ap-
position was also noted at this stage in one implant mesially
and in 2 - distally.

Complications of implant placement according to the elabo-
rated method

During implementation into practice of this method, the
following specific complications were encountered in implant
installation by crestal access.

Propulsion of implant into maxillary sinus. This complica-
tion occurred in two patients who were previously prosthesis
wearers. In both cases the implants were installed at level of
first left molars, residual bone density was IV degree.

In patient C., 52 y.o. with teeth 25, 26, 27 absent, a 3.75-10
mm implant was accidentally propelled into maxillary sinus at
the level of tooth 26 (RBH - 3.8 mm). Surgery was interrupted
and an x-ray performed. Opacity was noted around penetrat-
ing segments of implants 25 and 27 into MS. The implant was
positioned horizontally seen on the background of this opacity.
The implant surrounded by bone fragments and blood clot was
noted after flap elevation and window making in the lateral
maxillary sinus wall. A new implanted with a 4.2 mm diameter
and the same length was inserted with 15 N/cm through the
same implant socket. The postoperative period was unevent-
ful. Osseointegration of all implants was noticed at the second
stage surgery after 7 months.

The second case. Patient P, 56 y.o. Absence of premolars
and molars from both sides, the patient was removable pros-
thesis wearer for 5 years. The 4.2-10 mm implant was propelled
into MS during placement (RBH - 4.0 mm). Bone density was
D4, as in the first case. An ordinary window was created in the
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0,530,123 mm, distal (17 implante). Si la aceasta perioada, a
fost Inregistrata apozitie de os in jurul unui implant din mezial
sila 2 implante, din distal.

Complicatiile la instalarea implantelor prin metoda elabo-
ratd

Pe parcursul implementarii in practica a metodei, au fost
intalnite urmatoarele complicatii specifice pentru instalarea
implantelor prin acces crestal.

Propulsarea implantului in sinusul maxilar. Aceasta compl-
catie (accident) a fost intalnita la doi pacienti, anterior purta-
tori de proteze mobilizabile. in ambele cazuri, tentativele de
instalare a implantelor au fost la nivelul primilor molari din
stanga, osul rezidual cu densitatea gr. IV.

La pacienta C., 52 de ani, cu absenta d. 25, 26, 27, in tim-
pul infiletdrii implantului cu diametrul 3,75 mm si lungimea 10
mm, la nivelul d. 26 (osul residual - 3,8 mm) el, accidental, a
fost propulsat in SM. Interventia chirurgicald a fost intreruptd
si efectuatd radiografia - OPG. Pe radiogramd a fost constatatd
o opacitate in jurul segmentelor implantelor de la 25 si 27 pene-
trante in SM. Pe fundalul acestei opacitdti, in pozitie orizontald,
se afla implantul propulsat in sinus. Interventia chirurgicald a
fost prelungitd. Dupd decolarea lamboului mucoperiostal si cre-
area ferestrei in peretele lateral al SM, a fost depistat implantul
inconjurat de un cheag de sdnge, cu fragmente mici de os, situ-
ate sub membrana integrd a SM. In neoalveola creatd anterior,
prin care a fost propulsat implantul, a fost inserat cu o fortd de
15 N/cm un implant de aceeasi lungime, insd cu diametrul de
4,2 mm. Perioada postoperatorie a parcurs fdrd particularitdti.
La a doua etapd chirurgicald, efectuatd peste 7 luni, a fost con-
statatd osteointegrarea tuturor celor trei implante.

Al doilea caz. Pacienta P, 56 de ani. Absenta premolarilor si
molarilor din ambele pdrti, purtdtoare de 5 ani a protezei parti-
al mobilizabile. Implantul, cu diametrul 4,2 mm si lungimea 10
mm, in timpul instaldrii la nivelulu d. 16 (osului rezidual suban-
tral - 4,0 mm), accidental a fost propulsat in sinusul maxilar. Ca
si in primul caz, osul a fost cu densitatea D4. In mod tipic, a fost
create o fereastrd in peretele lateral al SM. Membrana decola-
td de la planseu era cu o perforatie de 2-3 mm lungime, a fost
depistat implantul situat in pozitie orizontald. Perforatia mem-
branei a fost ,reparatd” cu membrand rezorbabild. In continua-
re, interventia a fost finalizatd dupd metoda SLL, cu instalarea
simultand a implantelor.

A contribuit la survenirea accidentului densitatea joasa
(D4) si indltimea mica a osului rezidual, unde a fost inserat
implantul.

Perforatia membranei si consecintele ei. Principalul neajuns
al elevatiei planseului SM prin abord crestal este cd interven-
tia se efectueaza ,orb” si persista riscul perforatiei membra-
nei, cu eventuala dezvoltare a complicatiilor. Din motivul dat,
aceastd metoda nu este acceptata de catre numerosi clinicieni.
Frecventa acestei complicatii variaza intre 0% si 21,4% [29].
Tetsch J. si colab. [30] au raportat dupa instalarea pe parcur-
sul la 15 ani a 2190 de implante, ca perforatia membranei in
SLCr a fost constatata in 1,42% din cazuri, pe cand in SLL - in
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later MS wall. Elevated membrane had a perforation of 2-3 mm
length, and implant positioned horizontally. The membrane
perforation was “repaired” with a resorbable membrane. The
surgery further continued as a lateral sinus lift with simultane-
ous implant placement.

The low bone density (D4) and small RBH contributed to
accident occurrence.

Membrane perforation and its consequences. The main di-
sadvantage of transcrestal MS lift is that the elevation and
grafting are performed blind and there is a risk of membrane
perforation with complication occurrence. That is why this
method is not accepted by many clinicians. The frequency of
this complication varies between 0% and 21.4% [29]. Tetsch
et al. [30] report that after the placement of 2190 implants
in 15 years, the membrane perforation occurred in 1.42%
of cases for CrSL and in 12.26% of cases for LSL. The risk of
membrane perforation occurs during floor fracture with oste-
otome but it cannot be avoided during implant placement as
well. The Valsalva test was considered positive if nasal bloody
offs occurred in postoperative period in patients with negati-
ve initial Valsalva test. Positive intraoperative Valsalva test in
our study was noted in 11 cases (5.14%) from 214 implants
placed by the proposed method. When membrane perfora-
tion was noted in these cases, a shorter implant than planned
was installed with the hope that under sinus pressure the
margins of perforation will come in contact and spontaneous
healing will take place. Patients were additionally prescribed
nasal drops with vasoconstrictors. There have been notice no
pathological signs on alveolar crest and inside the MS during
healing period and thereafter, all implants being considered
osseointegrated.

Discussion

Nowadays the minimal invasive procedures become more
popular in surgery and in oral implantology as well. They are
elaborated and implemented into practice for decreasing the
patients’ postoperative morbidity, costs, providing earlier pa-
tients’ rehabilitation with similar or even better results than
the classical methods. The efficacy of implementation of new
methods (including the minimal-invasive ones) into practice
can be appreciated on long-term results.

In the present study in order to achieve rehabilitation of
122 patients with severe atrophic edentulous maxilla, 214
two-stage dental implants were installed according to the
elaborated minimally-invasive elaborated method (flapless
“green-stick” fracture with osteotome, without bone con-
densation and grafting) [1] from which 4 (1.87%) were lost
during healing period. The treatment results had been evalu-
ated for 3 years. The survival rate of 210 implants (98.13%)
after their loading was 100%. Similar results after 3 years of
implant placement with CrSL without grafting materials with
flap elevation and bone condensation with osteotome were
reported by other authors [31, 32-34]. A recent study shows
similar results after one year of flapless implant placement
without grafting but with residual bone condensation [35]. It



12,26% din cazuri. Riscul de perforare a membranei persista
in momentul fracturarii planseului cu osteotomul, insa el nu
poate fi exclus si in timpul infiletdrii implantelor. La aparitia In
perioada postoperatorie la pacientii cu proba Valsalva negati-
va a elimindrilor sangvinolente din narina respectivd, proba
a fost consideratd drept pozitiva. In studiul nostru, la insta-
larea prin SLCr conform metodei elaborate la 214 implante,
proba Valsalva pozitiva a fost atestata in 11 (5,14%) cazuri.
Cand perforatia a fost constatatd, au fost instalate implante
cu o lungime mai mica decat cea preconizatd, cu speranta, ca
sub influenta presiunii sporite in sinus, se va produce colap-
sul membranei si marginile defectului vor veni in contact, fapt
ce va facilita vindecarea spontana a plagii. Pentru ameliora-
rea drenarii SM, pacientilor suplimentar le-au fost prescrise
picaturi nazale, In componenta cdrora intrau substante vaso-
constrictoare. Pe parcursul fazei de vindecare, precum si la
examenul la distantd, semne patologice la apofiza alveolara si
in sinusul maxilar n-au fost atestate, implantele fiind apreciate
ca si osteointegrate.

Discutii

La momentul actual, in toate ramurile chirurgiei, inclusiv
in implantologia oral3, o raspandire tot mai larga o capata
procedeele miniinvazive. Ele sunt elaborate si implementate
pentru diminuarea morbiditatii postoperatorii, reabilitarea
timpurie a pacientilor, micsorarea costului tratamentului si
obtinerea rezultatelor similare sau superioare, in comparatie
cu metodele clasice. Eficacitatea implementarii noilor metode
(inclusiv, celor miniinvazive) poate fi apreciata prin analiza re-
zultatelor tratamentului la distanta.

In studiul prezent, pentru reabilitarea implanto-protetica
a 122 de pacienti cu atrofii in sectoarele posterioare edentate
ale maxilei, conform metodei miniinvazive elaborate (fractura
in ,lemn verde” cu osteotomul a planseului SM fara condensa-
rea osului, fara decolarea lambourilor si fara grefare), au fost
instalate 214 implante dentare endoosoase de stadiul doi [1],
dintre care 4 (1,87%) au esuat pe parcursul vindecarii. Rezul-
tatele tratamentului au fost evaluate pe parcursul a 3 ani. Rata
supravetuirii celor 210 (98,13%) implante integrate dupa pu-
nerea lor in functie la sfarsitul perioadei de evidentd, a fost
de 100%. Rezultate similare, inregistrate peste 3 ani de la in-
stalarea implantelor prin SLCr, fara utilizarea materialelor de
augmentatre, insa cu decolarea lambourilor mucoperiostale si
condensarea laterala a osului cu osteotomul, au fost descrise
de unii autori [31, 32-34]. In alt studiu recent, pe parcursul
primului an de punere in functie, a fost obtinuta o supravietui-
re similara a implantelor instalate fara lambou si fara augmen-
tare, insa cu condensare laterala a osului rezidual [35]. Anali-
zand rezultatele studiilor expuse, s-a constatat ca elementul
comun a fost instalarea implantelor fara utilizarea materiale-
lor de augmentare. In alt grup de studii, elevarea transcrestala
a planseului SM a fost efectuata conform metodei descrise de
Summers [10] - decolarea lambourilor mucoperiostale, con-
densarea laterald a osului rezidual cu fracturarea planseului
SM, utilizarea materialelor de grefare. Rezultatele atestate au
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has been noted that a common factor for all these studies was
the implant placement with no grafting material. In another
study the MS floor elevation was performed according to
Summers’ [10] technique with flap elevation, grafting place-
ment and bone condensation. The obtained results were low-
er and varied between 87% and 99% [22, 23, 36-38]. Which
of these factors or others lead to success rate decrease is still
unknown.

Peri-implant bone formation has a key role in implant
osseointegration. Bone healing and especially new bone for-
mation is difficult or even impossible without an adequate
vascularization [28, 39]. Carter D. and Giori N. [40] consider
that one of the key factors which maintain the osteogenic
differentiation of mesenchymal cells during healing period,
important in implant osseointegration, is the tissue satura-
tion with oxygen, a process linked with vascularization. The
periodontal plexus and apical arterials obliterate after teeth
loss and an abnormal circulation is installed (centripetal) -
arterial blood stream is directed toward inside the bone from
periosteal plexus [41]. The role of periosteal plexus in wound
regeneration, especially of cortical bone from posterior eden-
tulous areas, is obviously increased. It is known that 70%-
100% of jaw vascularization comes from periosteum [42].
Hence, the vascularization of a sector becomes difficult after
flap elevation influencing negatively on osteogenesis. It has
been demonstrated that bone resorption degree in flapless
placed implants is significantly less [20, 36, 43, 44]. The effect
of minimally-invasive surgery has been demonstrated in this
study as well. The bone resorption at the second stage in an-
terior side was 0.48+0.21 mm and 0.15+0.06 mm in posterior
one, after 3 years of functioning the values were 0.97+0.151
mm and 0.53+0.123 mm. In a recent study with flapless CrSL
and bone condensation without grafting, the resorption was
1.47 mm after 3 years [32]. According to some authors’ opin-
ion the increased resorption is due to lateral bone condensa-
tion with osteotomes. This process severely disturbs the vas-
cularization and leads to adjacent bone loss [45].

During elaboration of his method Summers R. applied au-
tologous bone through the implant site in order to facilitate
new peri-implant bone formation [10]. Later on other mate-
rials than autologous bone were used with the same purpose
[26, 28]. Similar situation occurs during LSL. The necessity
of grafting material on LSL was doubted by Lundgren S. et al.
They have shown that subantral bone formation is possible
without any grafting materials i.e. based only on blood clot
[46]. This idea was taken for transcrestal sinus lift [1, 47, 48].

Our results after implant placement by the proposed
method has shown that bone formation takes place under two
components - blood clot and bone fragments elevated from
MS floor. What is the role of these components in intrasinusal
peri-implant bone formation, is still unknown for sure. This
issue was studied to some extend on animals [49]. The space
under Shneiderian membrane, elevated with lateral access,
was filled with bone, autologous bone and deproteinised bo-
vine bone (Bio-oss). It has been demonstrated histologically
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fost inferioare si au variat Intre 99% si 87% [22, 23, 36-38].
Factorii, care au redus rata de succes, raman, deocamdata, ne-
cunoscuti.

In osteointegrarea implantelor, rolul crucial il are formarea
osului periimplantar. Vindecarea plagilor osoase si, indeosebi,
formarea noului os, fara o vascularizare adecvata a sectorului
respectiv, este dificila, iar uneori - imposibila [28, 39]. Carter
D. si Giori N. [40] considera ca, In perioada vindecarii, unul
dintre factorii principali in initierea si mentinerea diferenti-
erii celulelor mezenchimale pe cale osteogenica, importante
in osteointegrarea implantelor, este saturarea tesutului osos
cu oxigen, proces dependent de vascularizarea lui. Cu pier-
derea dintilor, plexul periodontal si arterele apicale dentare
se oblitereaza si in sectorul respectiv se instaleaza o circula-
tie sanguind anormald (centripetd) - fluxul sangvin arterial
se indreapta din plexul periosteal in interiorul osului [41].
In aceasti situatie, rolul plexului vascular periosteal in rege-
nerarea plagilor osoase, indeosebi la corticald, In sectoarele
edentate, evident sporeste. De mentionat faptul ca de la 70%
pana la 100% din vasele sangvine ale maxilei sunt originare
din periost [42]. Deci, la decolarea lambourilor mucoperiosta-
le, vascularizarea sectorului respectiv (pentru o anumita du-
ratd) devine dificila, influentdnd negativ osteogeneza. A fost
dovedit cd la instalarea implantelor in diverse sectoare ale
maxilarelor fara decolarea lambourilor, resorbtia osului cor-
tical periimplantar este semnificativ mai mica [20, 36, 43, 44].
Efectul miniinvaziv al chirurgiei fara lambou a fost demonstrat
si in prezentul studiu. La a doua etapa chirurgicalg, resorbtia
osului periimplantar la apofiza alveolara in partea anterioara
a fost 0,48+0,21 mm, in cea posterioara - 0,15+0,06 mm, iar
peste trei ani de la punere 1n functie - respectiv, 0,97+0,151 si
0,53+0,123 mm. in studiul dat, la instalarea implantelor prin
SLCr fara augmentare, insa cu decolarea lambourilor mucope-
riostale si cu condensarea osului, la trei ani dupa punere in
functie, resorbtia a fost de 1,47 mm [32]. Resorbtia sporita a
osului marginal periimplantar este consideratd de catre au-
tori drept o consecinta a condensarii laterale cu osteotoamele.
Acest procedeu traumatic deregleaza sever vascularizarea si
conduce la resorbtia osului adiacent [45].

La elaborarea metodei de elevare a planseului sinusului
maxilar prin acces crestal, Sammers R., pentru facilitarea for-
marii noului os periimplantar sub membrana Schneideriana
elevata, prin ,neoalveola” creata introducea os autogen [10].
Ulterior, cu acelas scop, au fost folosite diverse materiale ne-
autogene [26, 28]. Similara situatie a fost si este la elevatia
planseului SM prin acces lateral. Necesitatea utlizarii materi-
alelor de augmentare a fost pusa la Indoiala in SLL de cdtre
Lundgren S. si colab. Ei au demonstrat ca formarea osului in
spatiul subantral e posibila fara utilizarea materialelor de aug-
mentare, adicd numai In baza cheagului de sange [46]. Acest
deziderat a fost preluat la elevatia planseuluii prin acces cres-
tal [1,47,48].

Rezultatele obtinute de noi la instalarea implantelor prin
metoda elaborata au demonstrat ca formarea osului nou peri-
implantar are loc pe baza substratului format din doua compo-
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that the bone formed from blood clot or autologous graft be-
comes mature to the 5" week with a high density degree. The
authors have noticed that by this term the bone clot and autol-
ogous graft volumes significantly decreased, becoming 17.3%
and 57.6% from their initial volume, and after 6 months the
values were 19.4% (blood clot) and 31.4% (autologous bone).
Blood clot and bone fragments are present in peri-implant
space between Shneiderian membrane and maxillary sinus
floor in patients from our study, similar conditions to those
from the experiment. Applying the data from animal stud-
ies to explain the intrasinusal bone formation we found out
that they had a 4 lesser bone recession for blood clot and 2.5
times for autologous bone. Hence, bone formation in patients
is more active. Which factors contributes to osteogenesis in
intrasinusal peri-implant space? We started from the surgery
method, seeking answer to this question. One or more bone
fragments are detached after force application, sometimes
excessive, with osteotome on a limited are. They are further
displaced upper into MS with slow implant insertion motions.
Bone fragments can preserve or lose the connection with peri-
osteum (membrane) during these procedures (floor fracture,
implant placement). In the first case (connection preserved)
the fragments continue to be supplied with blood from inter-
nal vascularized area of Shneiderian membrane. Thus they
don’t lose the viability and keep their osteogenic properties,
and directly contributes to intrasinusal peri-implant bone
formation. Situations that are missing in the above mentioned
experiment on rabbits. In the second case, like in the experi-
ment, bone fragments act as a autologous graft with osteo-
inductive and osteoconductive properties and is subjected to
resorption. The tent phenomenon facilitates the intrasinusal
peri-implant bone formation in patients (Figure 3), which
protects the blood clot and immature bone from increased air
pressure from MS during exhale. This fact also is missing from
the above discussed experiment. Further studies are required
to appreciate the “destiny” and role of elevated bone frag-
ments. What happens with the intrasinusal peri-implant
bone after implant loading? It is clear that forces are applied
on adjacent and intrasinusal newly formed bone via implant.
The way of force distribution essentially differs, because im-
plants do not have periodontal tissue which would decrease
the aggressive forces. The forces are transmitted through all
the implant length. First of all they act on crestal bone and de-
crease toward the implant apex. When the forces are not axi-
ally distributed, the crestal bone acts as a fulcrum. Thus the
forces are excessively transmitted in this area as well in the
opposed periapical region to fulcrum where the new peri-im-
plant bone is. Increased air pressure acts from the maxillary
sinus opposite to the masticatory on in the area of implant
apex, in contrast to the crestal bone. Implant follow-up after
one years has shown that intrasinusal peri-implant bone al-
ready had the properties to withstand the masticatory forces
by 3 fold decreasing in bone resorption. It has been demon-
strated that the intrasinusal peri-implant bone equaled with
the initial height before loading as a result of bone apposition



nente autogene - cheagul sangvin si fragmentele de os elevate
de la planseul SM. Care este valoarea/parte a componentelor
in formarea noului os intrasinusal periimplantar, deocamdata
nu se cunoaste exact. Aceasta intrebare, intr-o oarecare ma-
sura, a fost studiata In experiment pe animale [49]. La iepuri,
prin procedeul de SLL, spatiul sub membrana Schneideria-
na elevata a fost augmentat cu sange sau cu particule de os
autogen, fie cu os bovin deproteinizat (Bio-Oss). Histologic a
fost demonstrat ca, osul nou-format in baza cheagului sangvin
sau a osului autogen, deja la a 5-a sdptamana devine matur, cu
o densitate Tnaltd. Autorii concomitent au observat ca, catre
acest termen, volumul cheagului sangvin si a osului autogen
drastic s-a micsorat, ajungand, respectiv, la 17,3% si 57,6%
din volumul lor initial, iar peste 6 luni - respectiv, la 19,4%
(cheagul sangvin) sila 31,4% (osul autogen). La pacientii din
studiul actual, in spatiul periimplantar dintre membrana Sch-
neideriana elevata si planseul SM, se afld cheagul sangvin si
fragmene de os, situatie similara celei din experiment. Apli-
cand aceste date, obtinute pe animale la explicarea formarii
osului intrasinusal, la pacientii din studiu, am constatat ca re-
cesia la ei este mult mai mic3, In comparatie cu cheagul sang-
vin - de 4 ori, iar cu osul autogen - de 2,5 ori. Asadar, la pa-
cienti formarea osului este mai activa. Care factori contribuie
la osteogeneza in spatiul periimplantar intrasinusal? Cautand
raspuns la aceasta intrebare, am pornit de la metodologia ope-
ratiei. In urma aplicirii fortei cu osteotomul, uneori excesive,
pe un sector limitat, de la planseul SM sunt detasate unul sau
mai multe fragmente de os. Ulterior, acestea, la inserarea lenta
a implantelor, sunt deplasate spre superior in SM. In timpul
manoperelor (fracturarea planseului, inserarea implantelor),
fragmentele 1si pot pastra legatura cu periostul (membrana)
sau pierde legitura cu el. In primul caz, fragmentele continui
sa fie ,alimentate” din stratul intern, vascularizat, al membra-
nei Schneideriene. Astfel, fragmentele nu-si pierd viabilitatea,
pastrandu-si proprietatile osteogenice si, in mod direct, con-
tribuie la formarea noului os periimplantar intrasinusal. Fapt
care lipseste in experimentul pe iepuri, expus mai sus. in al
doilea caz, ca si in experiment, fragmentele de os se afla in si-
tuatia (micro) autotransplantelor osoase cu proprietati oste-
oinductive si osteoconductive si in scurt timp sunt supuse re-
sorbtiei, analogic experimentului. Faciliteaza formarea osului
intrasinusal periimplantar la pacienti si fenomenul de ,cort”
(Figura 3), care protejeaza cheagul sangvin si osul imatur nou-
format de presiunea marita din SM in timpul expiratiei. Acest
fapt, deasemenea, lipseste in experimentul pus in discutie.
Pentru a aprecia ,soarta” si rolul fragmentelor de os elevate de
la planseul SM, sunt necesare studii in continuare.

Ce se petrece 1n osul periimplantar intrasinusal dupa pu-
nerea implantului in functie ocluzala? Este clar ca prin inter-
mediul implantului asupra osului adiacent, inclusiv, a celui
intrasinusal nou-format, sunt aplicate forte masticatorii. Mo-
dalitatea de transmitere a lor se deosebeste esential, deoarece
implantele nu au periodontiu, care ar atenua fortele mastica-
torii, Indeosebi pe cele agresive. Fortele asupra osului periim-
plantar se transmit pe toatd lungimea implantului. In primul
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after two years of functioning. After 3 years of loading bone
resorption was noticed in some implants and apposition in
others. Hence, bone modeling/remodeling permanently oc-
curs in intrasinusal peri-implant bone as a result of received
forces. This process is continuous and depends on the vector,
intensity of forces, bone maturation and its vascularization.
The peri-implant bone adapts to these forces by modeling/
remodeling by increasing or decreasing its density or volume.
Hence this process is individual and depends on many factors
which requires a randomized separate study.

The RBH plays an important role in implant osseointegra-
tion. A 26.7% failure rate was noticed in RBH less than 4 mm
[37]. However there are good results in RBH less than 4 mm
[32, 33]. The RBH in our study was 7.79+0.25 mm mesially
and 6.93+0.19 mm distally with values between 2.5 and 9.8
mm.

Initially, there was a tendency in LSL to elevate the mem-
brane higher so it would be possible to place bigger amount
of grafting material that would provide implant coverage of
10 mm [51]. The membrane elevation in CrSL is limited due
to the risk of its perforation an frequently do not exceed 4 mm
height. It is worth mentioning that the volume obtained dur-
ing LSL is drastically decreasing during first 3 years of func-
tioning. The resorption continues and reaches the implant
apex or goes even below [51]. A peri-implant bone apposition
was obtained in our study during MS floor elevation by the
proposed method, which was placed near the implant apex
after 3 years of functioning. Similar results are found in re-
cent studies [32, 33].

Conclusions

1) The elaborated method of flapless implant placement,
via “green stick” fracture, through crestal access without
grafting material and bone condensation is minimally-inva-
sive and easily tolerated by patients.

2) The newly formed intrasinusal peri-implant bone
merges with the residual one, contributing to implant-pros-
thetic rehabilitation of patients with severe atrophic areas in
posterior maxilla.

3) Further studies including experimental ones are re-
quired to understand some aspects of intrasinusal peri-im-
plant bone modeling/remodeling.
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rand, ele actioneaza asupra crestei alveolare, intensitatea lor
micsorandu-se spre osul intrasinusal periapical. Cand presi-
unea masticatorie este non-axiala, osul cortical de la creasta
alveolara serveste drept punct de sprijin. Fortele se transmit
in exces in acest sector precum si in regiunea periapicalad opu-
sa punctului de sprijin (planseul sinusului maxilar), unde este
situat osul nou-format. Spre deosebire de situatia de la creasta
alveolard, asupra osului periimplantar intrasinusal actionea-
z3, In sens opus, si presiunea sporita a aerului din SM. La mo-
nitorizarea implantelor dupa primul an de la punerea lor in
functie, a fost stabilit ca osul intrasinusal periimplantar deja
are capacitati de a raspunde fortelor care actioneaza asupra
lui prin micsorarea resorbtiei de trei ori fata de etapa prece-
dentd. Dupa doi ani de functionare a fost demonstrat c3, in re-
zultatul apozitiei, Indltimea osului intrasinusal periimplantar
s-a egalat cu indltimea care a avut-o Tnainte de punerea lui in
functie. Peste trei ani de evaluare, la o parte din implante s-a
observat apozitie de os, iar la cealalta - resorbtie. Deci, in osul
intrasinusal periimplantar, ca raspuns la fortele care actionea-
za asupra lui, au loc remanieri permanente - modelare/remo-
delare. Acest proces este continuy, fiind dependent de vecto-
rul si intensitatea fortelor care actioneaza asupra osului, de
maturitatea si vascularizarea lui. Prin modelare/remodelare,
osul periimplantar se adapteaza la aceste forte schimbandu-
si densitatea, marindu-se sau micsorandu-se in volum. Deci,
acest proces este individual si depinde de mai multi factori
care necesitd un studiu randomizat aparte.

Un rol important in osteointegrarea impantelor il are inal-
timea ORS. La instalarea implantelor in osul cu inaltimea mai
micd de 4 mm, a fost inregistrat un esec de 26,7% [37]. In
acelasi timp, au fost obtinute rezultate inalte si in cazurile cu
ORS mai mic de 4 mm [32, 33]. in studiul nostru, iniltimea
osului rezidual mezial a fost 7,79+0,25 si 6,93+0,19, distal, cu
intervalul de valori cuprins intre 2,5 si 9,8 mm.

Initial, in SLL, a fost o tendintd de a eleva membrana Sch-
neideriana la o distanta mare pentru a augmenta un volum re-
spectiv de biomateriale, cu speranta de a avea, In perspectiva,
os care ar acoperi implantele la o Tnaltime de pana la 10 mm
[51]. In SLCr, elevatia membranei este limitata din cauza ris-
cului de perforatie a membranei si, cel mai des, ea este elavata
pana la 4 mm. Este necesar de mentionat faptul ca volumul de
os obtinut la augmentarea SM prin SLL, pe parcursul primilor
3 ani se micsoreaza drastic. Resorbtia continua si in urmatorii
ani, iar osul atinge apexul implantelor sau se coboara si mai in-
ferior de el [51]. In studiul nostru, la elevatia planseului, con-
form metodei elaborate, a fost obtinuta apozitie de os intrasi-
nusal periimplantar, care, dupa 3 ani de punere in functie, era
situat In vecinatatea apexului implantelor. Rezultate similare
au fost descrise in studii recente [32, 33].

Concluzii

1) Metoda elaborata de instalare a implantelor prin acces
crestal, cu fracturarea in ,lemn verde” a planseului SM, fara
condensarea osului rezidual, fara decolarea lambourilor mu-
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coperiostale si fara utilizarea materialelor de grefare, este mi-
niinvaziva si usor suportata de catre pacienti.

2) Osul intrasinusal periimplantar nou-format se
contopeste cu cel rezidual, contribuind la reabilitarea implan-
to-protetica cu succes a persoanelor edentate cu atrofii severe
in sectoarele posterioare ale maxilei.

3) Pentru precizarea detaliilor in modelarea/remodelarea
osului intrasinusal periimplantar sunt necesare studii supli-
mentare, inclusiv experimentale.
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