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increased insulin resistance and hyperglycemia, which are common in obese patients, can make patients susceptible
to infections. Prolonged restriction of mobility due to bed rest in obese patients is more likely to lead to exacerbation
of obstructive airway disease, pneumonia, and sepsis.

Conclusions. Conclusions. Fractures of the lower leg and ankle are more common in obese patients. Recent stud-
ies have shown that obesity affects the reduction of BMD, especially in the presence of diabetes. In older patients,
there is a loss of muscle strength, which affects the increase in falls, and in obese people, this phenomenon acceler-
ates. Special attention should be paid to patients of the older age group, the presence of concomitant diseases and
metabolic changes can become complicating factors in the treatment of fractures
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POSSIBILITY FOR IMPROVED TECHNIQUE OF INDIRECT SINUS FLOOR LIFTING FOR
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Dental prosthetics with dental implants is the most modern method of treating patients with adentia. The ad-
vantage of this method is that it avoids the preparation of teeth located near the defect area, which means that
the load on the existing teeth is within the physiological norm, preventing their premature loss. In clinical practice,
when planning and implementing dental implants, the most common problem is bone atrophy in the area of surgery.
According to statistical data, in the post-extraction area, the width of the alveolar part of the jaw decreases by an
average of 50% of the original volume during the first year. The degree of atrophy varies depending on the location
of the defect, the intensity of metabolic processes, individual characteristics of the body, the initial characteristics
of the bone and inflammatory and destructive changes that often precede tooth extraction. In cases of significant
atrophy, additional surgical procedures are required to increase the volume of bone tissue in order to create condi-
tions for dental implantation.

Using the scientific search method of research, the data from literature sources on modern methods of bone
augmentation (open and closed sinus lift) were processed, and the possibility of improving the closed sinus lift was
analysed.

In the presence of significant bone atrophy in the intervention area, which occurs in most clinical cases, the open
sinus lift technique is preferred despite certain difficulties in its application. In this regard, it is advisable to expand
the indications for closed sinus lift by considering the individual clinical characteristics of the surgical intervention
area, minimising the risk of xenograft infection, reducing the rehabilitation period and financial burden on the pa-
tient.

Based on the analysed scientific publications, the socio-medical significance and ways of implementing the im-
provement of closed sinus lift to expand its indications are determined.

Key words: dental implantation, indirect sinus floor lifting technique, osteogenic potential, augmentation, osteo-
plastic material.
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Connection of the publication with planned research
works.

The work is a fragment of the scientific work of the
Department of Dentistry of Sumy State University, “Clini-
cal and laboratory substantiation of the use of modern
medical technologies in the diagnosis, treatment and
prevention of diseases of the oral cavity and maxillofacial
area”, state registration number 0121U113582.

Introduction.

Dental implantation is a commonly used method of
treatment in dentistry to replace defects in the dentition
[1, 2, 3, 4]. However, certain clinical conditions are re-
quired for its use [5, 6]. Each implant can withstand a cer-
tain chewing load, which is determined by the area of the
implant-bone contact. According to the data from retro-
spective studies, Gall and Saadoun calculated the average
values of the supporting area of the roots of the teeth [7].
Similarly, depending on their diameter and length, im-
plants have a specific support area, so when positioning
the implant, it should be greater than or equivalent to the
support area of the lost tooth [7, 8]. It can be achieved
by increasing the width or length of the implant and, in
some cases, only by increasing the number of implants,
which requires a reserve of bone tissue in the defect area
[7, 6]. In the absence of sufficient bone volume, implants
with macro- and micro-threads, as well as implants made
using methods of increasing the roughness, such as SLA
and RBM, are used to increase the “implant-bone” sur-
face area [9, 10, 11].

The absence of clinical conditions due to bone atro-
phy requires additional surgical procedures to increase
bone volume in some anatomical regions [12]. One of
these augmentation techniques is a sinus lift surgery to
raise the maxillary sinus floor [13, 6, 14]. According to the
literature, the indication for a closed sinus lift is a suffi-
cient oroantral thickness of the alveolar process — within
5-6 mm [12]. In other cases, the open sinus lift technique
is used, which has certain difficulties in its implementa-
tion [15]. Bone augmentation necessarily requires the
use of osteoplastic materials. Their use does not always
lead to the desired result in certain clinical cases due to
the different osteogenic potential of both patients and
a specific anatomical area [16]. Even the emergence of
improved osteoplastic materials and specialised medical
instruments for surgical interventions does not always
allow us to be confident in the expected clinical outcome
[17].

The aim of the study.

To analyse the literature on the pos-

old of 150 um, and some authors note that the average
value of micromobility for successful osseointegration
and osteoreparation is 112 um [18]. And for osteoplastic
material, conditions must be created to comply with the
micro-mobility threshold and provide a closed space for
the concentric migration of osteogenic and angiogenic
cells [19].

A large number of studies indicate better results of
dental implantation in the presence of high-quality bone.
This parameter includes density and strength, which are
directly proportional to each other [20], and the implant
stability coefficient is directly related to the bone biotype
[21]. In particular, with the D1 bone biotype, the implant’s
primary stability has higher values than other biotypes
[21], which gives a more predictable result. The further
transfer and distribution of the load on the implant-bone
complex also depend on the initial characteristics of the
bone [20]. The smaller the functional contact area, the
greater the amount of stress on this unit during loading.
It has been proven that bones of higher density provide
the largest contact area [20].

Enhancement of regenerative properties in the graft
zone is achieved due to the presence of all the necessary
properties of the osteoplastic material — osteoconduc-
tion, osteoinduction and osteogenic potential [22, 23]. All
materials, except for the own autograft, have sufficient
osteoconductive properties to build a bone matrix on its
basis. Using a material with only osteoconductive proper-
ties in patients with different osteogenic potential leads
to an unpredictable negative result. In such conditions,
osteogenesis can only be enhanced by a combination
with the use of the patient’s own bone tissue. Therefore,
in particular clinical cases, collecting the patient’s own
osteogenic material is necessary, which is an additional
surgical intervention with an undesirable burden on the
patient [24, 23]. Under such clinical conditions, the osteo-
inductive property is a necessary decisive factor.

Despite numerous years of research, the phenom-
enon of implant osseointegration has not yet been thor-
oughly studied [25, 26]. Growth factors (fibroblast growth
factor 2 — FGF-2) and morphogenetic proteins (BMPs)
play a key role in the first stage of bone formation (the
haemostasis stage). Currently, 20 fractions of BMPs are
known, but only 6 of them have osteoinductive proper-
ties (BMP-2, BMP-4, BMP-5, BMP-6, BMP-7, BMP-9) [26,
27]. It has been proven that the osteoinductive effect of
morphogenetic proteins is activated upon contact with
blood plasma [26]. In this regard, it is advisable to en-
hance the reparative processes in the bone with the help

sibility of improving closed sinus lift with
the aim of expanding its indications.

Object and research methods.

Scientific publications from official
databases were processed. The scientific
search method was used.

Main part.

Achieving better results is possible
only by considering several factors (see
fig. 1). The primary stability of both the
implant and the osteoplastic material is
an important factor in the process of re-
parative osteogenesis and osseointegra-
tion. According to the literature, the gold
standard for implant and augmentation is

Autologous plasma derivatives

Osteoplastic material

"Implant-bone”
contact area

Bone quality

. Micromobility of
the augmentation
and implant

Orientation according
to load vector

considered to be a micromobility thresh-

Figure 1 — Factors that ensure better results in osseointegration and osteogenesis.
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of autologous plasma. According to studies on animals
and used in clinical practice, the acceleration of bone re-
generation capacity has been repeatedly confirmed using
autologous blood plasma preparations [27]. The emer-
gence of the plasmolifting technique has made it possible
to activate the graft’s own morphogenetic proteins, espe-
cially in the presence of glycosaminoglycans, lactic acid
(and its derivatives) and hyaluronic acid in certain osteo-
plastic materials [28, 29, 30].

At the planning stage of dental implantation, the de-
termination of the spatial placement of the implant is
crucial to ensure the reorganisation of bone tissue and
its compaction following the direction of the load vec-
tor. Better osseointegration results can be achieved by
considering the trajectory of the load vector angle and
ensuring that the implant’s micromobility is within the
permissible threshold. According to the results of his
research, Tomas Linkevicius identified the following fac-
tors that provoke bone resorption around the implant:
the insufficient thickness of the soft tissues of the peri-
implant area, the macrostructure of the implant and the
adequacy of the effect of the chewing load [31], which is
determined by the time and force of the load, as well as
its vector. According to Rangert’s research, under atypical
implant loading (bending), as opposed to forces directed
along its axis, the zones of highest stress concentrations
occur at its ends, which is a provoking factor of bone re-
sorption [7]. In cases where the implant is positioned ac-
cording to the physiological load vector, the distribution
of the acting forces in the “implant-bone” complex occurs
evenly on both sides, which reduces the stress force and
is a favourable factor for osseointegration [7] (fig. 2).

The teleroentgenography (TRG) method allows for de-
termining the norms of the physiological position of the
teeth using angular and linear measurements based on
the relevant skeletal and dental-alveolar parameters, en-
suring an even distribution of chewing pressure and load
on the dentition [32]. This process is primarily realised by
counterforts, which are a thickening of the compact bone
layer with a characteristic organisation of the osteons
and trabeculae [33, 34]. The highest density and orderli-
ness are in the areas where the load vector is directed
[33]. Considering the above data, it becomes possible to
orientate the dental implant both perpendicular to the

Axial load l L Lateral load

|
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bl |
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‘,_1

Load distribution in the
"mplant-bone" complex

Figure 2 — Zones of load concentration in the «implant-bone»
complex depending on the load vector.

prototic plane and following the zones of concentration
of the greatest stresses, so the reorganisation of the
bone tissue around the implant will occur following the
physiological norm. For this purpose, in addition to TRG,
it is necessary to use navigation surgery with CAD/CAM
technology to position the implant.

CAD (Computer-Aided Design) is used to create three-
dimensional models, plan surgical interventions, position
implant models, and develop surgical templates for
implantation. To create a template, a CT scan and an STL
file containing optical scan data of the oral cavity (intraoral
or plaster model) are loaded into the appropriate software
(BlueSky Bio, ImplaStation, coDiagnostiX, SimPlant, etc.).
Then, they are compared (automatically or manually by
points on the CT scan). The developed surgical template is
manufactured using CAM technologies (Computer-Aided
Manufacturing) — a computerised system for producing
stereolithographic models [35, 3, 4].

Several authors believe that bone tissue remodelling
is based on the piezoelectric effect, i.e. the ability of a
material to convert mechanical impact into electrical
energy [20, 21, 26]. In bone tissue, this effect is due to
the potential difference between the concave and convex
parts of the bone plates: apposition osteogenesis is
associated with a negative charge, and bone resorption
processes are associated with a positive charge [25,
36, 37]. At the molecular level, the piezoelectric effect
is manifested in the ability of the electric field, which
appears under mechanical load, to provoke the adhesion
and orientation of collagen fibres along the voltage lines
[38]. The effectiveness of an artificially created potential
difference during surgical procedures has also been
proven [25, 36]. In our opinion, using TRG and CAD/CAM
technologies to position the implant along the axis of
physiological load will create conditions for implementing
the piezoelectric effect, which will be a favourable factor
for successful osseointegration.

Conclusions.

Based on the analysed literature sources, it is possible
to apply an integrated approach to closed sinus lift, which
will expand the indications for its use, as well as have
a predictable result with a reduction in the treatment
time of dental patients and a decrease in the risk of
complications from surgery.

Prospects for further research.

Expanding the indications for the closed sinus lift
technique to avoid the use of open sinus lift with the
following undesirable effects: high cost of membranes —
resorbable (collagen, polyglycolide, polylactide) and non-
resorbable (e-PTFE, titanium mesh, d-PTFE), difficulty
in application, frequent premature rejection with graft
infection, significant bleeding in case of injury to the
anterior maxillary sinus artery the need to form a large
muco-periosteal flap to immobilise the membranes-
osteoplastic complex, which is undesirable, especially
with a thin anterior wall of the maxillary sinus and for
postoperative wound care. To achieve the aim of the study,
it is planned to use modern technologies of navigation
surgery in the process of implant positioning, enhance
osteoreparation and osteointegration in the intervention
area with osteoplastic materials and autologous plasma
derivatives, study the initial characteristics of bone and
osteogenic potential in the intervention area and ensure
adequate loading within the threshold of micromobility.
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lpome3sysaHHa 3ybie 3 BUKOPUCMAHHAM 0eHMasnbHUX iMnaaHmamie € Halcy4acHiwum memooom siKy8aHHA
nayieHmie 3 adeHmieto. lepesazoro 0aHO20 MemoOy € YHUKHEHHS npernapyeaHHsa 3ybis, wo po3miuweHi nopao
3 30HOI OegheKmy, K HACAIOOK, HABAHMAMEHHA HA HAABHI 3ybu 3HAXO0O0UMbCA 8 MeXax (hizionoziyHoi Hopmu,
wo rnonepeoxye ix nepedyacHy empamy. B KaiHiyHil npakmuyi nid yac naaHye8aHHA ma peanizayii 0eHmasnbHoi
imnaaHmayii Halibinbw pPo3nosctodxceHo npobaemoro € ampogis KiCmKo8oi MKAHUHU 8 30Hi onepamugHo20
8MPYYaHHA. 32i0HO cmamucmu4yHUX OaHUX, 8 MOCMEKCMPAKUilHIl OinaHUi npomAazom nepwozo PoKy WUpPUHA
a168€0APHOI YaCMUHU wenenu 3mMeHWyemosca 8 cepedHbomy Ha 50% 8i0 suxioHoz2o o06’emy. BapiabenbHicmo
cmyneHa ampogii 3anexcums 6i0 nokanizayii degpekmy, iHMeHcusHocMi 0bMIHHUX rpouecis, iIHOUBIOyanbHUX
ocobnusocmeli opeaHiamy, 8UXiIOHUX XAPAKMEPUCMUK KICMKU ma 3anasabHOo-0ecmpyKmusHUX 3MiH, W0 HepioKo
nepedyrome eKCmpakuii 3y6a. Y sunadKkax 3Ha4Hoi ampoghii Memoro cmeopeHHA yMoas 0415 posedeHHa 0eHMas1bHOI
imnaaHmayii HeobxidHo NposodumMu 000aMKo8i XipypaidyHi MaHinyaauii 3 memoro 36inbuweHHA 06’emy Kicmkoegoi
MKAHUHU.

BuKopucmosyro4u HayKoeo-rnowykosuli memod 00cnioxeHHAa 6ysa0 onpaybosaHo OaHi saimepamypHuUx
Oxcepen Wo00 Cy4acHUX MemoOUK KicmKogoi ayemeHmauii (8i0Kpumoao ma 3aKpumoao CUHyc-nigpmuHey) ma
MPOAHA1308GHO MOM(IUBICMb YOOCKOHAAEHHA MPOBEOEHHA 3AKPUMO20 CUHYC-MihmuHay.

3a ymos 3HaYHOI ampodii KICMKOB8OI MKAHUHU 8 30Hi 8MPYYaHHA, WO Mpanasemecsa 8 binbwocmi KaiHiYHuUX
surnadkie, Hadaromeo nepesazy memoouyi 8i0KPUMO20 CUHYC-ihMmuUH2y, He38aXarYU HA NMesHi cKAadHowi npu ii
30CMOCYB8aHHI. Y 38°A3KY 3 YUM € O0YiNbHUM PO3WUPUMU MOKA3AHHA 00 NMPoB8edeHHSA 3aKPUMOo20o CUHYC-igpmuHay
30805KU 8PAXYBAHHIO iHOUBIOYAAbHUX KAIHIYHUX 0cobausocmeli 30HU onepamueHo20 8MPYYAHHSA, MiHIMI3y8aswu
PU3UK iHGhiKy8AHHA KCEHOMPAHCMAAHMAHMa, 3MeHwyoyu peabinimauiliHuli nepiod ma ¢hiHaHco8e HABAHMAMEHHSA

Ha nayieHma.

Ha nidcmasi npoaHanizosaHux Haykosux rnybaikayili BU3HAYEHO COYianbHO-MeOUYHy 3Ha4Yywicme ma waasaxu
peanizayii yOOCKOHANEHHA 30KPUMO20 CUHYC-NihmUH2y 3 MemMOoro po3wupeHHsA 00 (1020 MOKA3aHb.

Knrouoeicnosa: 0eHmasnsHa imnaaHmauis, 3akpumuti CUHYC-nigpmuH2, o0cmeo2eHHUl momeHyiasn, ayameHmauis,

ocmeonaacmuyHuli mamepiasn.

3B8’A30K nyb6nikauii 3 n1aHoBMMM HAyKOBO-poCNig-
HUMUK poboTamu.

Pobota € ¢pparmeHTOM HayKoBOi poboTu Kadeapwm
ctomatosnorii CymCcbKOro Aep»aBHoro yHisepcuteTy «Kni-
HiKO-nabopaTopHe 06FPYHTYBAHHA 3aCTOCYBaHHA Cy4ac-
HUX MeAMYHUX TEXHOOFW B AjarHOCTULI, NiKyBaHHI Ta
npodinakTuLli 3axBOpOBaHb OPraHiB MOPOXKHWMHM pPOTa
Ta LWeNenHo-nLEBOI AiNAHKNY, HOMEP OEP!KaBHOI pee-
cTpauii 0121U113582.

Beryn.

[eHTanbHa iMnaaHTaLia € YacTo BUKOPMUCTOBYBAHMM
METOAOM /liKyBaHHA B CTOMATOAOTIT NPWM 3aMmilLeHHi ae-
dekTiB 3y6HUX paais [1, 2, 3, 4]. Ane ona MOXAMBOCTI
il 3acTocyBaHHA HeoOXigHI neBHi KniHiuHi ymoswu [5, 6].
KoyKeH iMnnaHTaT 34aTeH BUTPMMYBATU MEBHE XKyBajlb-
He HABaHTAKeHHA, WO 0BYMOB/IEHO M/OLWLED KOHTAaKTY
«iMMNaHTaT-KiCTKa». 3rigHO [aHUX  PeTpoCneKTUBHUX
pocnigxeHb, Gall Ta Saadoun po3spaxyBanu cepeaHi Be-
JIMYMHM ONOPHOI NIoLi KopeHiB 3y6iB [7]. AHanoriyHUm
YMHOM IMNAAHTATU B 3aNEXKHOCTI Bif, AgiameTpy i Ao-
BXMHWU MalOTb BU3HAYEHY MOLLY OMNopu, TOMy Mpu no-
31LIOHYBaHHI iMNnaHTaTy BOHa Mae 6yTu bBinbwoto abo
€KBiBa/IEHTHOO A0 NJoW,i onopwu BTpayeHoro 3y6ba [7, 8].
LIboro moKHa JOCATHYTM 33 paxyHOK 36iNbLIEeHHA WupK-
HW 260 AOBKMHM IMNAAHTATY, @ Y AeAKMX BUNAAKAX TiNb-
KW LUNSAXOM 36i/blUEHHA Ki/IbKOCTI iMNaaHTaTiB, Wo no-
Tpebye 3anacy KiCTKOBOi TKaHMHM y 30HI aedekTy [7, 6].
3a BiACYTHOCTI AOCTAaTHLOrO 06’€My KiCTKOBOI TKAHMHM 3

MeTOt0 36iNblUEHHA NOLL NOBEPXHI «iMMAaHTaT-KicTKa»
3aCTOCOBYHOTLCA IMMNAHTATM 3 MAKPO- Ta MiKpopi3bboto,
a TAaKOX BUTOTOB/IEHI 3 BUKOPUCTAHHAM METOAMK NiaBsu-
LeHHs wopcTkocTi — SLA, RBM [9, 10, 11].

BiacyTHICTb KNiHIYHMX YMOB BHAcNigoK aTpoodii KicTKo-
BOI TKAHMHU NOTPebYE A0AATKOBUX XipypriuHMX MaHiny-
AU ana 36inblieHHs ii 06’emy B NEBHUX aHATOMIYHMX
AinaHKax [12]. OgHieto i3 TakKMX MeToAMK ayrMeHTaLii €
npoBeAeHHA onepauji 3 NiAHATTA AHA rAMMOPOBOI Na3yxu
— cuHyc-nidTuHry [13, 6, 14]. 3rigHo gaHux nitepatypw,
MOKa3aHHAM [0 NPOBEAEHHA 3aKPUTOro CUHYC-NIPTUHTY
€ [OCTaTHA OpOaHTPasibHA TOBLLUMHA a/IbBEONAPHOIO BiA-
pOCTKa — B MexKax 5-6 mm [12]. B iHWMX BMNagKax BUKO-
PUCTOBYIOTb METOAMKY BiAKPUTOTO CUHYC-NIGTUHTY, LLO
Ma€ NeBHi CKNaaHoLLi y ii npoBeaeHHi [15]. AyrmeHTauis
KiCTKOBOI TKaHWHW 060B’A3KOBO NOTPEOYE BUKOPUCTAHHSA
OCTeONnNacTUYHMX MaTepianis. Ix 3actocyBaHHA He 3a-
BXAM MNPU3BOAUTb A0 BarKaHOro pesy/bTaTy B MEBHUX
KNiHIYHWX BUNaAKaX Yepes PisHUIM OCTeOreHHUIM NoTeHL,i-
an AK NALEHTIB, TaK i KOHKPETHOI AHATOMIYHOI AiNAHKM
[16]. HaBiTb NnoABa yA0CKOHaNEHMX OCTEONNACTUYHNX Ma-
Tepianis Ta cnewianisoBaHOro MegMyHOro iHCTPyMeHTa-
pito ANsA NPOBeAEHHA OnepaTUBHUX BTPYYaHb He 3aBXAM
OAE MOXKAMBICTb BYTK BNEBHEHMM B nepenbadyyBaHoOMy
KNiHiYHOMY pe3ynbraTi [17].

Merta gocnigeHHs.
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MoxigHi
ayTonoriyHoi nnasmu
OcreonnactnyHnin
maTepian

Mnowya KOHTaKTY
«IMNNaHTaHT-KiCTKa»

AKicTb KicTKK

sMikpopyxnuBicTb

Ta imnnaHTaty

OpieHTauis 3rigHo
BEKTOpa HaBaHTaMeHHA

HeraTMBHoOro pesynbraty. [ligcuneHHa
ocTeoreHesy B TaKMX YMOBaX AOCArA€Tb-
€A vwe KombiHaLieo 3 BUKOPUCTAHHAM
B/TACHOI KICTKOBOI TKaHWHU. Tomy y nes-
HUX KJiHIYHMX BMNaakax noTpebyeTbcs
3abip BNacCHOro ocTeoreHHOro Matepiany,
O € AO0AATKOBMM OMEpPaTUBHUM BTPY-
YaHHAM 3 HebaKaHMM HaBaHTAXKEHHSM
Ha nauieHTa [24, 23]. 3a TaKKUX KAiHIYHKX
YMOB OCTEOiIHAYKTMBHA BNIACTUBICTb € He-
06XiAHMM BUPIiLWAAbHUM GaKTOPOM.
Monpu uucenbHi HaraTopiyuHi gochni-
[O)KEHHA, ABULLLE OCTEOIHTerpau,ii imnaax-
TaTiB AOCI NOBHICTIO He BMBYeHe [25, 26].
Ha neplomy eTani yTBOpeHHA KiCTKOBOI

ayrmeHTaTy

PucyHok 1 — ®akTopu, wo 3abe3neuyoTb Kpalli pe3ynbTaTi ocTeoiHTerpawii ta

ocTeoreHesy.

MpoBecTy aHani3 niTepaTypHUX AyKepen WoA0 MOXK-
NIMBOCTI  YOOCKOHANEHHA 3aKPUTOro CUHYC-NIGTUHTY 3
METOH PO3LUMPEHHS A0 MOro NoKasaHb.

O6’€eKT i meToAM AOCNIANKEHHS.

Byno onpauboBaHO HaykoBi nybnikauii 3 odilinHMX
6a3 gaHWX. BMKOPMCTAHO HAyKOBO-MOLUYKOBUI METOZ,
LOCNIAMKEHHS.

OCHOBHa 4YacTuHa.

JocAarHeHHA Kpalux pe3ynbTaTiB MOX/AUBO nuLle
3aBOAKM BpaxyBaHHIO pagy ¢aktopis (aue. puc. 1).
MepBuUHHa CTabiNnbHICTb SIK iMNaHTaTy, Tak i ocTeonnac-
TUYHOTO MaTepiany € BaK/IMBUM YMHHMKOM Yy MpoLeci
penapaTtMBHOIO OCTeoreHesy Ta oOcCTeoiHTerpauii. [Ana
iMNNaQHTATy Ta ayrmeHTaTy, 3rigHO AaHuMX NiTepaTypw,
NPUIAHATO BBaXaTW 30/10TUM CTaHZAPTOM MOPIr MiKpo-
pyxamnsocTi 150 MKMm, a AefKi aBTOpPU 3a3HaYatoThb, LLLO Ce-
penHE 3HaYEeHHA MIKPOPYX/IMBOCTI ANA YCNiWHOI OCTeo-
iHTerpauii Ta octeopenapalii ctaHoBUTb 112 mkm [18]. A
O/1A OCTeoNNaCTMYHOro MaTepiany NOBUHHI ByTu cTBOpe-
Hi YMOBW AK LOTPMMAHHA NOPOry MiKPOPYX/IMBOCTI, TaK i
3abe3neyeHHA 3aKPMTOro NPOCTOPY ANA KOHUEHTPUYHOI
MirpaLii ocTeoreHHMX Ta aHrioreHHMX KAituH [19].

Bennka KiNbKicTb JOCNiIgKEeHb BKA3yE Ha Kpali pe-
3yNbTaTU AEHTaNbHOI IMNAAHTaLl NPU HAABHOCTI KiCTKM
BMCOKOI AKOCTI. Liei napameTp BKAtOYaE B cebe WinbHicTb
Ta MiUHICTb, AKi NepebyBatoTb MixK CO600 Y NPSMO NpPOo-
NopuiiHini 3anexHocTi [20], a KoediuieHT cTiMKocTi imn-
NaHTaTy nepebyBa€e y MpAMiA 3anexHocTi Big, biotuny
KiCTKOBOI TKaHMHM [21]. 30Kpema, npu bioTuni KicTKoBOI
TKaHUHWM D1 nepBWHHA CTabinbHICTb iMNAAHTATYy MaE
BMLLj 3HAYEHHSA B NOPIBHAHHI 3 iHWKWMK BioTMnamu [21],
Lo Aae 6inbll NPOrHo30BaHUI pesynbTat. Big BuxigHmx
XapPaKTEPUCTUK KIiCTKU 3a/IeXKUTb TAKOX MoAanblua ne-
pefaya Ta pPO3MNOAiZIeHHA HAaBaHTAaXKEHHA Ha KOMMAEeKC
«imnnaHTaT-KicTka» [20]. Yum meHwa ¢yHKUiOHaNbHA
NaoLLa KOHTAKTY, TUM Binblua BENMYMHA CTPECY HA AaHy
OAMHULLIO NPU HAaBaHTaXeHHi. [loBesieHo, Lo HanbinbLy
N/OLLY KOHTaKTy 3a6e3neyytoTb KiCTKM BiNbLIOT LiIbHOCTI
[20].

MigcvneHHa pereHepaTUBHMX BNACTUBOCTEM B 30Hi
TPAHCMNIAHTAHTY AOCArAETbCA 3aBAAKM MPUCYTHOCTI BCiX
HeobXiAHWX BNACTMBOCTEN OCTEOMNIACTUYHOIO MaTepiany
— OCTEOKOHAYKLLifl, OCTeOiHAYKLA Ta HAABHOCTI OCTEOreH-
Horo noteHujany [22, 23]. Bci maTepiann, okpim BAacHoro
QYTOTPACM/IAQHTAHTY, MaloTb AOCTATHI OCTEOKOHAYKTUBHI
B/1aCTUBOCTI An1A Nobya0BM KICTKOBOTO MAaTPUKCY Ha Moro
OCHOBI. BUKOpUCTaHHA maTepiany, AKUIA MaE AnLLe OCTeo-
KOHAYKTMBHI BIACTUBOCTI Y MALEHTIB 3 Pi3HUM OCTEOreH-
HUM MOTeHLiaIoM NPU3BOAMUTL A0 HerepenbavyBaHOro

TKaHWHM (CTagia remocTasy) Knwo4osy
ponb BigirpatoTb GpakTopn pocTy (PpakTop
pocTy ¢ibpobnactie 2 — FGF-2) Ta mop-
doreHeTnuHi 6inknM (BMP). Ha gaHuii momeHT Bigomo
20 ¢pakuin BMP, npoTe OCTEOiHAYKTUBHI BAACTUBOCTI
MmatoTb 6 3 Hux (BMP-2, BMP-4, BMP-5, BMP-6, BMP-7,
BMP-9) [26, 27]. [joBefeHO, WO OCTEOiHAYKTMBHA Ais
MOpdOreHeTUUHUX BifKiB aKTUBYETbCA NPWU KOHTAKTI 3
NAa3Mot0 KPoBi [26]. Y 3B’A3KY 3 LMM € A0OLINbHUM Migcu-
JIIOBATV penapaTMBHi NPOLLECH B KiCTLi 32 ONOMOTOHo ay-
TONOrIYHOI NAa3mun. 3rigHO 3 NPOBEAEHUMM AOCNIAKEH-
HAMM Ha TBapMHaX Ta 3aCTOCOBAHMX B KANIHIYHIN NpaKTuLi,
6yn0 Heo4HOPA30BO NIATBEPAKEHO NPUCKOPEHHA pere-
HepaLiMHOT 34aTHOCTI KiCTKOBOI TKAHWHM 32 YMOB BUKO-
PUCTaHHA ayTONOFIYHMX NpenapaTiB naasmu Kposi [27].
MoaABa MeToAMKM NNasMonidTUHIY HaZana MOXKAMBICTb
aKTUBAL,T BNAaCHMX MopdOreHeTUYHMX BinKiB y 30Hi TpaH-
CNNaHTaTy, 0cO6IMBO B NPUCYTHOCTI Y MEBHUX OCTeoN1ac-
TUYHMX MaTepianax rniko3amiHOMiKaHiB, MOIOYHOI (Ta ii
noxigHux) i rianypoHoBoi kucaot [28, 29, 30].

Ha eTani nnaHyBaHHA AEHTaNbHOI iMNAHTALIT BUPI-
LWa/IbHY PO/Ib MAE BU3HAYEHHA MPOCTOPOBOTrO PO3MiLLLEH-
HS iMNNaHTaTy, Wo 3abe3neynTb peopraHisaLito KicTKo-
BOI TKAHWHM i i YLLiIbHEHHA 3TiAHO 3 HANPAMOM BEKTOPY
HaBaHTa*KeHHA. BpaxoBylouM TPaAEKTOPilO KyTa Haxuay
BEKTOPA HAaBaHTAXKEHHA Ta 3ab6e3neynBLIN MiKpOpyXIn-
BICTb iMMNaHTaTa y MeXKax AOMYCTUMOro Nopory MOMHa
[OCATTU KpaLMxX pe3ynbTaTiB ocTeoiHTerpaLii. 3a pesynb-
TaTaMu gocnigxkeHb Tomas Linkevicius BUAIAWMB HACTyMHi
daKTopw, LLLO NPOBOKYIOTL pe30pbLito KiCTKOBOI TKAHMHM
HABKO/0 iMNMIAHTATY: HEAOCTATHA TOBLUMHA M’AKMX TKa-
HWUH NepPUIMNAAHTHOI AiNAHKW, MAaKPOCTPYKTYpa iMnaaH-
TaTa Ta afeKBaTHICTb Ail }KyBa/IbHOro HaBaHTaXKeHHsn [31],
O [eTePMiHYETbCA YaCOM Ta CMIOK0 HABAHTAXKEHHHA, a
TAKOX MOro BEKTOPOM. 3rigHO gocniakeHb Rangert, npu
HETMNOBOMY HaBaHTaXeHHi iMnnaHTaTa (A4ilo4oMy Ha 3ru-
HaHHA) B NpOTMBAry cuaam, HanpaBAeHUMM MO MOro oci,
30HM HAMBINbLWINX KOHUEHTPALLi Hanpy»eHb BUHUKAIOTb
Ha Moro KiHLSAX, WO € NPOBOKYYMM pakTopom pe3opbuii
KiCTKOBOI TKaHWHM [7]. Y BMNaaKax NO3ULiOHYBaHHSA iMmn-
JlaHTaTa 3rigHO BeKkTopa ¢i3io/IoriYHOro HaBaHTaXKEHHS,
pPO3MOoAiIN AioYMX CUA B KOMMMEKCI «iMMAaHTaT-KiCTKa»
BiabyBaeTbcA pPiBHOMIPHO 3 060X CTOPIH, WO 3MeHLIye
CUNY HaMpPYXXEeHHA Ta € CNPUATANBUM aKTOPOM OCTEO-
iHTerpaduii [7]. (puc. 2).

MeTog, TenepeHtreHorpadii (TPT) no3Bonse BM3Ha-
YUTU HOpPMM di3ionoriyHoro NosoxKeHHA 3y6is 3a Aono-
MOFOI0 KYTOBMX Ta MiHIMHUX BUMIpPIOBaHb, CMMPaOYUCh
Ha BiANOBIAHI cKeneTHi Ta 3yboasnbBeONApPHiI nNapame-
Tpu, 3a6e3nevyoun PiBHOMIPHUI PO3NOAiIN KyBa/IbHOIO
TUCKY Ta HaBaHTaXeHHA Ha 3ybollenenHy cuctemy [32].
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Lleli npouec B 3Ha4YHin Mipi peanisyeTbecs 3a
paxyHOK KOHTp¢OopCiB, Wo ABAAKTL coboto
NMOTOBLLEHHA KOMMAKTHOIO LWapy KiCTKM 3
XapaKTepHOK OpraHi3aLjielo po3TallyBaHHA
ocTeoHiB i Tpabekyn [33, 34]. Haibinblwoto
LWINbHICTIO | YNOPAZAKOBAHICTIO HajjiNeHi ai-
NAHKW Ha AKi HanpaBAeHW BEKTOP HaBaH-
TarkeHHsa [33]. BpaxoByloun BULEHaBEAEHI
[OaHi CTAaE MOXK/IMBUM OPIEHTYBATU AEHTa/b-
HUIM IMNAQHTAT AK NepneHAMKYNApHO A0
NPOTETUYHOI NIOLWMHMK, TaK i 3ri4HO 3 30Ha-
MW KOHUEHTpaUii HanbinbluMx Hanpy»KeHb,
3aBAAKM YOMY peopraHisauia KiCTKOBOI TKa-
HWUHW HaBKO/MIO iMNaHTaTy byae BinbdysaTu-
ca BignosigHo Ao ¢isionoriyHoi Hopmu. Onn
Luboro okpim TPl AnA No3uuioHyBaHHA iMn-
NaHTaTy HeobxiAHe BMKOPMCTAHHA 3acobis

HagaHTakeHHA No oci 1
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Po3nopin HaBaHTa»eHHA
B KOMMNAEKCi "imnnaHTaHT-KicTKa"

HaBiraujHoi xipyprii 3 3actocysaHHam CAD/
CAM TexHonoriM.

CAD (Computer-Aided Design)
BMKOPUCTOBYETbCA A/ CTBOPEHHA  TPUBUMIPHMX
Mmogenen, nnaHyBaHHA XipypriyHMX BTPyYaHb, MO3M-

LiOHYBaHHA MofZenei iMnaaHTaTiB, PO3pobKM Xipyp-
riYHMX WabnoHis Ans imnaaHTauii. [nAa CTBOPEHHN
wabnoHy Ao BignosiaHux nporpam (BlueSky Bio, Impla-
Station, coDiagnostiX, SimPlant Ta iH..) 3aBaHTa)yeTbcA
Komn'toTepHa Tomorpama Ta STL ¢aiin, o MicTUTb AaHi
OMTUYHOrO CKaHYBaHHA POTOBOI MOPOXKHWHM (iHTpao-
panbHoro abo rincoBoi moaeni), Nic/iA Yoro iX 3iCTaBAOTL
(aBTOMaTMUHO abo BPy4YHY MO TOYKAM Ha KOMMN'HOTEPHIN
ToMorpami). Po3pobneHuii XipypriyHnin wabnoH BUro-
TOBNAOTL 3a gonomoroto CAM-texHonorin (Computer-
Aided Manufacturing) — Komn’toTep13oBaHa cucTema gaa
BUFOTOB/NIEHHSA cTepeoiiTorpadiuHmx mogeneii [35, 3, 4].

Pap, aBTOpiB BBarKae, WO B OCHOBI NepebyaoBu KicT-
KOBOT TKAHUHW NEXUTb N'€30€NeKTPUYHUI edeKT, To6To
3[aTHICTb MaTepiany NepeTBOpPoBaATU MeXaHiYHUA BNINB
B eNeKTpU4Hy eHeprito [20, 21, 26]. Y KiCTKOBI TKaHWHI
uen edpekt obymoBNEHUI pPi3HMLEIO MOTEHLianiB MixK
YBIrHYTOIO i OMYK/I0K0 YaCTMHAMM KiCTKOBMX MIAaCTUHOK:
annosuuiiHMiA OCTeoreHe3 MoOB’A3aHUI 3 BiA €EMHUM
3apsaaom, a npouecu pe3opbuii KiCTKOBOT TKAaHUHU — 3
nosutmeHum [25, 36, 37]. Ha monekynspHomy piBHi
n'€30eN1eKTPUYHNI  edeKT BUABNAETbCA Yy 34aTHOCTI
€NEeKTPUYHOTO NoASA, WO 3'ABAAETLCA NPU MEXaHIYHOMY
HaBaHTa)KeHHi, MPOBOKYBATWM 3/1MMAHHA W OpiEHTAL,O
KO/IareHoBMX BOMOKOH 3rigHO AiHi Hanpyru [38]. Takox
posBegeHa epeKTUBHICTb LUTYYHO CTBOPEHOI pi3HMLI no-
TeHUjaniB B Xoai xipypriuHux mainynauin [25, 36]. 3a
HaWMMKM MipKyBaHHAMM, BUKopucToBytoun TPI Ta CAD/
CAM TexHonorii 4na No3nLioOHYBaHHA iMNAHTaTy 3rigHO
oci ¢i3ioNoriYHOro HaBaHTaXKeHHs, byae CTBOPEHO YMOBM

PUCYHOK 2 — 30HM KOHLEHTpPALiii Hanpyr B KOMNIEKC «iMNAaHTaT-KicTKa» B

3a1€XKHOCTi Bif, BEKTOPY Aii HaBaHTaXKeHHA.

ONna peanisauii n’esoenektpuyHoro edekTy, Wwo byae
CNpUATANBUM GAKTOPOM A1 YCNiLWHOI OCTeoiHTerpaLji.
BucHoBKMw.
Ha nigctasi npoaHanisoBaHUX AxKepen niteparty-
pPU MOX/IMBE 3aCTOCYBaHHA KOMMIEKCHOro nigxoay [0
NPOBEAEHHA 3aKPUTOrO CUHYC-NIGTUHTY, WO A03BOIUTL
PO3LUMPUTI NOKA3aHHA 40 MOro BUKOPUCTAHHA, @ TaKOX
MaTV NPOrHO30BaHWUI Pe3ynbTaT 3i CKOPOUYEHHAM TepMi-
HiB NIKyBaHHA CTOMATOJIOFYHMX XBOPUX TA 3MEHLLEHHAM
PU3MKIB YCKNAZHEHb Bif, ONepaTUBHOMO BTPYYaHHA.
MepcneKTMBM NOAaANbLUNX AOCAIAMNKEHD.
Po3wWwmnpeHHA noKasaHb [0 MPOBEAEHHA METOAMKM
3aKPUTOrO CUHYC-NIPTUHTY 3 YHUKHEHHAM BUKOPUCTaHHSA
BiAKPUTOrO CUHYC-NIPTUHIY 3 HACTYNMHUMUK HebaKaHUMK
edekTamn: BUCOKa BapTicTb membpaH — pe3opbyroumnx
(konareHoBi, 3 nonirikonigy, NoninakTMAy) Ta Hepesop-
6ytoumx (e-PTFE, TutaHoBa ciTka, d-PTFE), cknagHictb B
3aCTOCYBaHHI, YacTi nepeayacHi BiATOPrHEHHA 3 iHOIKy-
BaHHAM TpaHCMN/AHTaTy, 3HAaYHA KPOBOTEYa y BMMAAKY
TpaBMyBaHHA apTepii NnepeaHboi CTIHKM raliMopoBOl na-
3yXM, HEOOXiAHICTb GOPMYBaHHA BENMKOIO CIM30BO-OKiC-
HOro KNanTa A4aa immobinisauii membpaH-ocTeonacTny-
HOro KOMMAEKCY, Wo € HebaXKaHUM sBuMLLLEM, 0COBMBO
npwv TOHKIM NepeaHili CTiHLj raiMopoBoi Nasyxm Ta Ans
aornagy nicnsonepauinHoi paHu. Ona peanisauii meTtn
OOCNIAYKEHHA NMAHYETbCA BUKOPUCTAHHA CYYaCHUX Tex-
HOJIOTiA HaBirawiMHoI Xipyprii B npoueci No3unLioHyBaHHA
iMnnaHTaTy, NiAcMNeHHs ocTeopenapadii 1 octeoiHTerpa-
Ll y 30Hi BTPyYaHHA KiCTKOBOM/ITACTUYHMMM MaTepianamu
i MOXiAHMMM AyTONOrIYHOI NAA3MK, JOCNIOKEHHA BUXIA-
HUX XapaKTEePUCTUK KIiCTKM 1 OCTEOTEeHHOro NoTeHLjany B
30Hi BTPy4YaHHA Ta 3abe3neyeHHn afeKBaTHOro HaBaHTa-
YKEHHSA B MeXKax Nopory MiKpopyx/IMBOCTi.
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MOXNUBICTb YAOCKOHANEHHA METOAUKU 3AKPUTOIO CUHYC-NIPTUHTY 3 METOKO PO3LLUUPEHHA NO-
KA3AHb [0 1T 3ACTOCYBAHHSA (OrNA4, NITEPATYPU)

YepHeHko B. M., ilkumeHko A. O.

Pestome. Bcmyn. AfieHTiA € OfHI€0 3 HAPO3MNOBCIOAMXKEHIWINX 3yboLLLenenHUX aHOManil y NaujieHTis, y 38’A3Ky 3
Ynm npobaema npoTesyBaHHs 3ybiB 6yna 1 3aNMLWAETLCA aKTyasibHO. [leHTanbHa iMNaHTaLis — HaWbiNbw cyyac-
HUI MmeTog, 3amilLleHHs aedeKTiB 3y6HMX pALiB, WO 403BOSAE BiAHOBUTM B NOBHI Mipi AK GYHKLiOHaNbHI, TaK i ecTe-
TUYHI NOpyLWeHHA 3ybolenenHoi cuctemu. B nopiBHAHHI i3 TPaANLINHUMM HE3HIMHUMM OPTONEAUYHUMMN KOHCTPYK-
LiAsMM, NpoTe3yBaHHA Ha iMNAaHTaTax LO3BOMAE YHUKHYTM NpenapyBaHHA 3y6iB, LLO PO3MilLeHi nopsas 3 30HO
nedekTy, AK pe3ynbTaT KyBasibHe HAaBaHTAXKEHHA Ha HasABHI 3ybu 3anunLaeTbCA B MexKax ¢isionoriyHoi Hopmu, TMM
CamMmuMMm MnornepeaxKytoun ix nepeayacHy BTpaty. [aa ycnilWHOro nNpoBeAeHHA AeHTabHOI iMniaHTau,i, HeobxigHo
BpaxoByBaTK pAag GaKTOPIB, OAMH 3 AKMX — AOCTATHIM 3anac KiCTKOBOT TKAHWHM B 30Hi BTpy4YaHHA. MpoTArom nepLuoro
POKY B MOCTEKCTPAKLiMHIM AINAHLI LUMPUHA aNbBEONAPHOT YaCTUHM Lenenu 3MeHLWYeTbcA Ha 50% Big, noyaTKoBOro
3HaAYeHHA, NPU LLbOMY BMPOAOBK MepLUMX TPbOX MICALLB KicTKa aTpodyeTbca Ha 2/3 Big noyatkosBoro ob’emy. Liein
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npouec AeTepMiHYETbCS /I0Kani3auieto gedeKTy, BUXiGHUMM XapaKTePUCTUKAMM KiCTKK, iIHAMBIAYaNbHUMK 0CO6N-
BOCTAMMW OpraHiaMmy Ta 3ana/ibHO-AEeCTPYKTUBHUMM 3MiHAMM, LLO HEPIAKO NepeayoTb eKCTpakLii 3yba. Y 38’aA3Ky 3
UMM CTa€E HEOBXiAHMM NPOBOAUTM AOAATKOBI XipypriuHi MaHinynaLii 3 MeTol KicTKOBOT ayrmeHTaLji.

06’ekm | memoOu docnioxeHHA. byno npoaHanizoBaHO CyvyacHi MeToAM KiCTKOBOI ayrMeHTalii: BiaKpuTMii Ta
3aKPUTUIA CUHYC-NIGTUHT. [OCNigKeHO AaHi NiTepaTypHUX AKepen WoA0 MOXKAMBOCTI YAOCKOHANEHHA 3aKpUTOro
CUHYC-NiTUHTY.

Pe3ynbmamu. MNpu 3HaYHI aTpodii aNbBEONAPHOrO BiAPOCTKA, AKA TPANAAETLCA B BiNbLIOCTI KNIHIYHUX BUMAA-
KiB, BUKOPMUCTOBYIOTb METOAMUKY BiAKPUTOrO CUHYC-NiPTUHIY, HE3BaXKatouM Ha NEeBHI CKNAAHOLLI Npw ii 3aCTOCYBaHHI.
€ [OoUiNbHUM 3p0BUTUN 3aKPUTY METOAMKY NPIOPITETHO 3aBAAKM BPaxyBaHHIO iHAMBIAYaNbHUX KNiHIYHUX 0cobau-
BOCTEM 30HM OMepaTUBHOrO BTPYYAHHSA, MiHIMi3yBaBLIM PU3KK iHDIKYyBAaHHA KCEHOTPAHCMNIAHTAHTA, 3MEHLLYIOYM pe-
abiniTauiiHnin nepios Ta PpiHaHCOBE HaBAHTAXKEHHSA HA NaLlieHTa.

BucHosKu. BuwenepeniyeHi npuinH1 06yMoBAIOIOTb COLiasibHO-MeAMYHY aKTyaslbHICTb YAO0CKOHANEHHA 3aKpu-
TOrO CUMHYC-NiGTUHIY 3 METOI PO3LIMPEHHA 40 MOro nokasaHb. Lle [03BOAUTb MaljieHTam i3 3HaYHO aTpodieto
KiCTKOBOI TKAHWHM a/IbBEO/IAPHOIO BiAPOCTKA YHUKHYTM 3aCTOCYBAHHA BIAKPUTOrO CUHYC-NIQTUHTY 3 BiANOBIAHMMM
KNIHIYHMMKM Ta MaTepiabHUMM HELONIKAMMU.

Knwouyosi cnoBa: geHTanbHa iMNaHTaLA, 3aKPUTUIA CUHYC-NIPTUHT, OCTEOrEeHHUI NOTeHLian, ayrMeHTauis, oc-
TEOMNNACTUYHUI maTepian.

POSSIBILITY FOR IMPROVED TECHNIQUE OF INDIRECT SINUS FLOOR LIFTING FOR THE PURPOSE OF EXPANDING
THE RANGE OF INDICATIONS (LITERATURE REVIEW)

Chernenko V. M., Yakymenko D. O.

Abstract. Introduction. Adentia is one of the most common dento-facial anomalies in patients; therefore, the
problem of dental prosthetics has always been and is still relevant. Dental implantation is the cutting-edge method
for curing denture defects, which allows for full recovery of both functional and aesthetic problems of the maxillofa-
cial system. As compared to traditional fixed dental prostheses, implant prosthetics allows for avoiding the prepara-
tion of teeth located in adjacency to the defect zone, therefore, the mastication load on the existing teeth remains
physiologically normal, thereby preventing their premature loss. For successful dental implantation, a range of fac-
tors should be taken into account, one of which is an adequate amount of bone tissue in the intervention area. Over
the first year, the alveolar part of jaw narrows by 50% from the initial width in the post-extraction area; moreover,
over the first three months, the bone gets atrophied by 2/3 from its initial volume. This process is determined by the
defect localization, the initial characteristics of the bone, individual characteristics of the body, and inflammatory
and destructive changes that might often precede tooth extraction. This necessitates additional surgical manipula-
tions for the purpose of bone augmentation.

Materials and methods. Modern methods of bone augmentation were analyzed, in particular, external and indi-
rect sinus floor lifting techniques. Literature data about the possibility for improved technique of indirect sinus floor
lifting were studied.

The results. In case of significant atrophy, which occurs in most clinical cases, the technique of external sinus
lifting is used despite certain difficulties associated with its application. It is advisable to opt for indirect sinus floor
lifting technique, since it takes into account the individual clinical features of the surgical intervention area, minimiz-
ing the risk of xenograft infection, reducing the recovery period and the financial burden on the patient.

Conclusions. The above reasons determine the socio-medical relevance of improving the technique of indirect
sinus floor lifting in order to expand the range of its indications. This will allow patients with significantly atrophied
bone tissue of the alveolar process to avoid the use of external sinus floor lifting, which might bring the associated
clinical and financial disadvantages.

Key words: dental implantation, indirect sinus floor lifting technique, osteogenic potential, augmentation, os-
teoplastic material.
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