24 Innosayii 6 cmomamonoeii, Ne 2, 2023

VIK 616.314-089:377
DOI https://doi.org/10.35220/2523-420X/2023.2.5

AM. [lomanuyk,

O00KMOp MeOUUHUX HAYK, npoghecop, 3asidyea Kageopu
CMoMamonoeii niciA0uUnIoMHOI 0C8imu Cmomamonozii
cmomamonoiunozo gaxyrvmeny, IBH3 « Voiceopoocvruii
HayionanvHull ynieepcumemy, 6y1. Yuisepcumemcwxa, 16a,
M. Yoceopoo, Yrpaina, inoexc 88000

B.M. Anmawi,
doxkmop inocogii, doyenm kagedpu cmomamonozii
NICIAOUNTIOMHOL 0C8IMU CIMOMAMOL02I] CIOMAMOL02IUHO20
@axynememy, JBH3 « Yorczcopoocvruii nayionanshui

yHigepcumemy, 8y1. Yuieepcumemcoia, 16a, m. Yaceopoo,
Yrpaina, inoexc 88000

€.JI. Oninko,
acnipanm xageopu cmomamonozii niciiounIoOMHoi oceimu
cmomamonoeiunozo gaxyrvmeny JJBH3 « Vaczopoocvkuii
HayionanvHull yHieepcumemy, 6y1. Yuisepcumemcwxa, 16a,
M. Yoceopoo, Yrpaina, inoexc 88000

10.B. Pak,
cmapuiuil 6uK1a0ay Kageopu cmomamonozii
nICAAOUNIOMHOT 0C8IMU CMOMAMONOSTUHO20 (haKyibmeny
JABH3 « Yorczopoocwkuii HayionanbHuil yHigepcumenmy

eyn. Vuisepcumemcora, 16a, m. Yaceopoo, Vrpaiua,
inoexc 88000

10.0. Menbruk,
acucmenm Kkagheopu cmomamonozii
niCAAOUNIOMHOT 0C8IMU CMOMAMONOSTUHO20 (haKyIbmeny
JBH3 «Yoceopoocvkuil HayionansHuil yHigepcumenmy

eyn. Yuieepcumemcoia, 16a, m. Yaceopoo, Yrpaina,
inoexc 88000

PETPOCIHHEKTUBHUM AHAJII3
CTYINEHS PEAYKIII
NEPUIMIIJIAHTATHOI KICTKOBOI
TKAHWUHU IPU TPOTOKOJIAX
HETAMHOI TA BIJCTPOYEHOI
JNEHTAJBHOI IMIINIAHTA I

B cmammi nasedenuii nopigusnibHull ananiz NOKAZHUKA
PeOVKyii pieHs NepuiMnianmammuoi KiCmko8oi mKaHUHU
napaneivHo i3 00CHIONCEeHHAM PIBHI8 ycniwHocmi ma
BUINCUBAHHA IMIIAHMAMIB, BCIMAHOBIEHUX 34 NPOMOKO-

JaMu He2auHol, paHHboi ma i0cmpoyeHoi imMnianmayii

3 NOULYKOM MOJCIUBUX CIMAMUCIUYHUX YU TMPEHOOBUX
acoyiayiii Midc O0CHIOACYBAHUMU NAPAMEMPamu, ONnuca-
HUMU Y NONEpeoHbo GIOIOPAHOMY NI HAYKOSUX podim.
Merta nociimkennsi. [Ipoananizyeamu — iOMiHHOCMI
YV 3MiHI NOKA3HUKIE pedyKyii nepuimMnianmamuoi Kicm-

KOB0I MKAHUHU 3a YMO8 peanizayii npomoKonie He2auHoi

ma 8iocmpouenoi iMnianmayii, Ak Kpumepiis ii npoeHosy
ma OyiHKu YcniwHocmi 8 npoyeci 8i00aieH020 MOHIMO-
punzy. Marepianm i meronu. Ilowyx penesanmuux Hay-

KOBUX NYOMIKaAyiil NpoBoOUSCsL 3d OONOMOZ0I0 NOUWYKOBOI

cucmemu Google Axademii, 3abe3neuyrouu paH;ICy8aHHs
OMPUMAHUX Pe3YIbMAami6 3a KpUumepisimu 2iuOuHu 00Ci-
01CeHHsl, NOBHOMU GIONOBIOHOCMI KIIOUOBUX CII6 HA36I
ma KoHmeHnmy pesiome nyonikayiu, a Makoxic KilbKoCmi
Yumysanv y cmpyKkmypi nonepeoHb0 NpoeedeHux cucme-
MamuyHux 02nA0i8 ma mema-ananizie. I pynyeanmus pesyno-
mamie ma OYiHKa PiHA Mda 3HAYUMOCII CMAMUCTNIUYHUX
3anedxcHocmel  Mixc — 8i0OKpeMIeHuUMU  napamempamu
00CNI0AHCEHHS NPOBOOUNIUCS Y NPOSPAMHOMY 3a0e3nedeHH]
mabnuynozo pedakmopa Microsoft Excel 2019 (Microsoft
Office 2019). Pe3yabTaTH O0CTiTKEeHb Ta iX 00roBo-
peHHsl. Pigens pedykyii Kicmkosoi mKaHuMu 6 nepuimn-
JlaHmamuiu obnacmi € 0OHUM 3 GUIHAYAILHUX KPUMEPIie
VCRIWHOCME  CMAHOBNICHUX OCHMAbHUX IMNJIAHMAMIE
y besnocepednitl ma 8i00aneHi nepioou MOHIMOPUHY,
wo 6y nonepeoHbo 3anpPoONOHOBAHI bazamoMma GiMUU3-
HAHUMU ma 3apyOidcHumu agmopamu. Icuyioui na cvo-
200HI Memoou peecmpayii 3HUNMCEHHA BEPMUKATLHUX
napamempie KiCmko8020 2peOHs, CYMINCHO20 3 NO8epX-
HeI0 6CMAHOGNIECHUX MUMAHOBUX [THMPAOCATLHUX ONOop,
nepeooauaroms MONCIUBOCMI He Juuie 018 HUCETbHO2O
PO3PAXYHKY PIZHUYI NOKA3HUKIE ) PI3HI MEepMIHU cnocme-
pedicents, a tl 0 ix keawmuixayii y ¢popmi 06paxyuxy
anizayii 2eomempii’ HAAGHUX CaAyYepPonoOiOHUX Oehexmis.
Linnicmv nokasnuxa empamu pieHs KiCmKo80i MKAHUHU
6 NepUIMNIaGHMAMHIL 0ONACMI SIK KpUMepito YCRiuHOCMI
iMRAGHmMayii makodic 3pocmae y GUNAOKax KOMNIEKCHOL
inmepnpemayii 1020 3MiH i3 PAOOM THUUX OOCTIONCYBAHUX
napamempie, Ha 3pa30K KyMYIAMUEHO20 NOKAZHUKA GUIICU-
8aHHA MA YCHIWHOCMI IMNIAHMAMI8, 8IOHOCHO20 PUSUKY
Di3HUX hopM YCKIAOHEeHb, CMAamMucCmMudHux dacoyiayii iz
nomeHyitiHo-8usHayanibHumy pakxmopamu enausy. Came
KOMNIEKCHUU NiOXi0 00 MPAKMy8aHHS 3ApeecmpOBanux
BIOMIHHOCMEN MIJIC NOKA3HUKAMU PeOVKYIl pieHs nepu-
IMRIGHMAMHOL KiCMKOBOI MKAHUHU ) UNAOKAX peani3a-
yii’ npomoKonié HeeauHoi ma 8i0cmMpoueHol imMniaHmayii
3 NOULYKOM MONCIUBUX ACOYIayii MIdC Yum Kpumepiem ma
PAOOM NOMEHYITIHO-BNIUBOBUX (haKMOpIE 3a6e3neuus npo-
6e0ensl 0emaniz08an020 analizy NonepeoHbo OnyoniKo-
sanux oanux. BUCHOBKM. B pe3ynomami 0emanizoano2o
amanizy 60anoch GCMAHOBUMU, WO OAHi NONePeoHbO NpPo-
8€0€HUX 00CTI0NCEHD NPUCBIUEHUX NOPIGHAHHIO KITHIUHUX
Kpumepiig eqpekmusHocmi peanizayii He2aHo2o ma iHUWUx
NPOMOKONIE OeHMANbHOI IMIIanmayii, He O00360JAI0Mb
chopmyniosanu 0OHO3HAUHULL BUCHOBOK 000 BUpAdiCe-
HOI pi3HuYi 00CHIONCYBAHUX NOKASHUKIE NPOMAOM DI3HUX
nepiooie cnOCmMepediCeHHs.

KarwuoBi caoBa: pisenv pedykyii, nepuimnianmamua
KICMKO8a MKAHUHA, NPOMOKOL QeHMANbHOL IMIIAHMAayil,
BUIICUBAHHSA IMNAAHIMAMIE.
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RETROSPECTIVE ANALYSIS
OF THE DEGREE OF REDUCTION
OF PERI-IMPLANT BONE TISSUE

DURING IMMEDIATE
AND DELAYED DENTAL
IMPLANTATION PROTOCOLS

The article presents a comparative analysis of the
periimplant bone tissue level reduction indicator in parallel
with the study of the success and survival levels of implants
installed according to the protocols of immediate, early and
delayed implantation with the search for possible statistical
or trend associations between the studied parameters
described in the preselected pool of scientific works.
The purpose of the study is to analyze the differences in
the change in periimplant bone tissue reduction indicators
under the conditions of implementation of immediate and
delayed implantation protocols, as criteria for its prognosis
and assessment of success in the process of remote
monitoring. Research materials and methods. 7The search
for relevant scientific publications was carried out using
the Google Academy search engine, ensuring the ranking
of the obtained results according to the criteria of research
depth, the completeness of the correspondence of keywords
to the title and content of the abstracts of publications, as
well as the number of citations in the structure of previously
conducted systematic reviews and meta-analyses. The
grouping of the results and the assessment of the level
and significance of statistical dependencies between the
separated parameters of the study were carried out in the
Microsoft Excel 2019 table editor software (Microsoft
Office 2019). Research results and their discussion. 7he
level of bone tissue reduction in the peri-implant area is one
of the determining criteria for the success of installed dental
implants in the immediate and remote periods of monitoring,
which were previously proposed by many domestic and
foreign authors. Existing methods of registering the decrease
in the vertical parameters of the bone ridge adjacent to the
surface of installed titanium intraosseous supports provide
opportunities not only for the numerical calculation of the
difference in indicators at different periods of observation,
but also for their quantification in the form of calculating
the volume loss of bone, its circular reduction, visualization

of the geometry of existing saucer-like defects. The value of
the index of loss of bone tissue in the periimplant area as
a criterion for the success of implantation also increases in
cases of complex interpretation of its changes with a number
of other studied parameters, such as the cumulative index
of survival and success of implants, the relative risk of
various forms of complications, statistical associations with
potentially determining factors of influence. It is the complex
approach to the interpretation of the registered differences
between the indicators of the reduction of the level of
periimplant bone tissue in the cases of implementation
of the protocols of immediate and delayed implantation
with the search for possible associations between this
criterion and a number of potentially influential factors
that ensured the detailed analysis of previously published
data. Conclusions. As a result of a detailed analysis, it was
possible to establish that the data of previously conducted
studies devoted to the comparison of clinical criteria for the
effectiveness of the implementation of immediate and other
protocols of dental implantation do not allow formulating
an unequivocal conclusion regarding the pronounced
difference of the investigated indicators during different
periods of observation.

Key words: reduction level, periimplant bone tissue,
dental implantation protocol, implant survival.

Introduction. As a result of conducting
a significant number of clinical and experimental
studies devoted to the issue of dental implantation and
evaluating the results of its success in the immediate
and remote periods of monitoring, it was possible
to justify the feasibility of introducing into clinical
practice not only classical, but also modified protocols
for the installation of intraosseous titanium implants
for the purpose of further rehabilitation of dental
patients with symptoms of adentia [1-6; 31; 32].

In the Cochrane systematic review conducted by
Esposito M. and colleagues (2010), in relation to the
criterion of the time of implant installation in the
socket of an extracted tooth, the authors distinguished
three possible approaches: the protocol of immediate
implantation, which involves the installation of
an implant in the socket of an extracted tooth
immediately after the extraction procedure (immediate
implantation); the immediate-delayed implantation
protocol, which provides for the installation of an
implant in the socket of the extracted tooth after a period
of several weeks to several months after the extraction
procedure in order to ensure the healing of soft tissues
in the area of surgical intervention (immediate-
delayed implantation); and the delayed implantation
protocol, which provides for the installation of an
implant in the hole of the extracted unit of the tooth
row after complete or partial healing of the area of
bone tissue at the site of surgical intervention (delayed
implantation) [5]. According to the recommendations
of the ITI (International Team of Implantologists),
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implantation protocols in accordance with the time of
installation of dental implants relative to the moment of
tooth extraction should be classified as follows: 1) type
I — immediate implantation (in the socket of a newly
removed tooth without healing of soft or hard tissues
in the area intervention); 2) type Il — early implantation
4-8 weeks after extraction (in the tooth socket with
healed soft tissues, but without significant healing of
the bone tissue area); 3) type III — early implantation
12—16 weeks after extraction (in the tooth socket with
healed soft tissues and partially healed healed bone
tissue); 4) type IV — late implantation at least 6 months
after extraction (in the area of a completely healed
tooth socket) [5; 6].

However, since the last systematic reviews
devoted to the issue of differentiation of the results
of immediate and delayed implantation, a number of
new data have been obtained, and the previous results
have been additionally interpreted from the point of
view of modern understanding of the mechanisms of
bone remodeling, which in the complex expands the
opportunities for discussion and argumentation of
the prognosis of various protocols for the installation
of intraosseous titanium implants dental implants
taking into account the initial conditions of the
clinical situation.

The aim of the study. To analyze the differences in
the change in indicators of reduction of peri-implant
bone tissue under the conditions of implementation of
the protocols of immediate and delayed implantation,
as criteria for its prognosis and assessment of success
in the process of remote monitoring.

Research materials and methods. The search for
relevant scientific publications devoted to the issue of
studying the change in indicators of peri-implant bone
tissuereductionunderthe conditions ofimplementation
of immediate and delayed implantation protocols
was carried out using the Google Academy search
engine, ensuring the ranking of the obtained results
according to the criteria of the depth of the study, the
completeness of the correspondence of keywords
to the title and the content of the summary of the
publications, as well as the number of citations in the
structure of previously conducted systematic reviews
and meta-analyses [7; 8].

The analysis of the peri-implant bone tissue level
reduction indicator was conducted in parallel with the
study of the success and survival levels of implants
installed according to the protocols of immediate,
early and delayed implantation with the search for
possible statistical or trend associations between the
studied parameters described in the pre-selected pool
of scientific works.

The grouping of results and the assessment of
the level and significance of statistical dependencies
between the selected parameters of the study were
carried out in the Microsoft Excel 2019 table editor
software (Microsoft Office 2019, Microsoft).

Research results and their discussion. The level
of bone tissue reduction in the peri-implant area is one
of the determining criteria for the success of installed
dental implants in the immediate and remote periods of
monitoring, which were previously proposed by many
domestic and foreign authors [ 3; 9—12]. Existing methods
of registering the decrease in the vertical parameters
of the bone ridge adjacent to the surface of installed
titanium intraosseous supports provide opportunities
not only for the numerical calculation of the difference
in indicators at different periods of observation, but also
for their quantification in the form of calculating the
volume loss of bone, its circular reduction, visualization
of the geometry of existing saucer-like defects [13—18].

Inastudy by Barbierand colleagues (2011), in which
immediate loading of implants installed immediately
in sockets of extracted teeth and in sockets after
healing was carried out, it was established that the time
of implantation does not affect the level of reduction
of peri-implant bone tissue (p>0.3) [19]. The average
decrease in the height of the bone crest relative to the
reference reference point ranged from 0.25 mm to
0.48 mm 1 year after the loading of the infrastructure,
which corresponds to the success criteria proposed by
Albrektsson T. and Zarb G. Considering the obtained
indicators and the registered 100% survival rate
implants, the authors summarized that their proposed
and described approach of immediate implantation
with subsequent immediate loading can be considered
successful based on a 1-year monitoring period [19].

However, one of the latest studies published by
Mello C.C. et al. (2017) in the form of a systematic
review and conducted meta-analysis indicates that the
survival rates of implants installed in the sockets of
extracted teeth after healing are statistically higher
than similar indicators of implants installed in the
sockets of teeth immediately after their removal —
98.38% versus 95.21% (p = 0.001) [20]. Thus, the
researchers were able to establish that the relative risk
of loss of dental implants installed immediately in the
sockets of extracted teeth reaches 1.58 with a 95%
confidence interval of 1.27-1.95 (p = 0.0001) [21].
The last fact can be justified by the effect of splinting
installed infraosseous units with a total orthopedic
construction, which has a positive effect on a more
uniform distribution of active occlusal forces and
areduction of stresses in the area of various interfaces
of the biomechanical prosthesis-implant-bone system.
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As a result, these aspects during total rehabilitation
have a positive effect on the growth of the cumulative
implant survival rate. During the research Pefiarrocha-
Diago M.A. and colleagues (2011) also found that in
cases of total prosthetic rehabilitation of patients with
installation of 6-8 implants on the upper jaw and 6 on
the lower jaw, the protocols of immediate and delayed
implantation in terms of the reduction in the level
of peri-implant bone tissue do not differ statistically
(p=0.05) [22]. Conducting a detailed analysis of the
results, the authors also summarized that the presence
of a gap between the surface of the implant and the
wall of the socket of the extracted tooth, according
to the data of clinical observation, obviously does
not affect the risk of losing the installed intraosseous
supports. The authors noted that the level of reduction
or growth of bone tissue in the peri-implant area under
the conditions of immediate installation of implants in
the sockets of extracted teeth is not associated with
the criterion of the time of implantation in relation to
the extraction procedure, but with such derivatives
as the subcrestal position of the implant, the fact of
additional augmentation interventions, the design of
connection of the implant with the abutment [21].

A systematic review by Lee C.-T. and colleagues
(2014), focused on the analysis of changes in
bone tissue from the vestibular and lingual sides
of implants installed according to the immediate
intervention protocol, made it possible to establish
that the weighted average indicator of bone tissue
reduction from the vestibular side in the horizontal
direction was 1.07 mm, and in the vertical direction —
0.78 mm; at the same time, the weighted average rate
of reduction of bone tissue from the lingual side in
the horizontal direction reached 0.62 mm, and in the
vertical direction — 0.50 mm [23].

Comparing the results of immediate and delayed
single implantation in the frontal jaws, Tonetti M.S.
and colleagues (2016) established that the protocol of
immediate installation of implants in the socket of an
extracted tooth is characterized by a more pronounced
trend of radiologically registered bone tissue loss
(Ptrend<0.01) [24]. The average difference in the
reduction of peri-implant bone tissue levels during
immediate and delayed implantation was 0.8+0.4 mm
(p<0.01). The authors came to the conclusion that the
predictability of the immediate implantation procedure
in the frontal areas of the jaws is questionable, and it
is advisable to implement it only in individual clinical
cases. Although in a previous study conducted by Hof
etal. (2014), after 4.5£2.9 years of observation, it was
not possible to register a statistical difference between
the indicators of vertical loss of peri-implant bone

tissue during the implementation of immediate, early
and delayed protocols of dental implantation in the
frontal areas of the jaws (1,5+0.8 mm, 1.4+£0.8 mm,
and 1.2+0.8 mm, respectively; the average value
is 1.6£0.9 mm) [25]. Stratification meta-analysis
conducted by Hartog L.D. et al. (2008) also did
not reveal a static difference between the clinical
indicators of rehabilitation of patients in the aesthetic
area using dental implants installed according to
immediate, early or delayed protocols — the average
indicators of the evaluation criteria used fluctuated in
approximately the same ranges, providing an average
implant survival rate of 95, 5% [95% confidence
interval: (93.0-97.1)] during 1-year monitoring [26].

In a randomized clinical trial by Schropp L.
et al. (2013), it was also possible to find a statistical
difference between the indicators of reduction in
the level of peri-implant bone tissue in cases of
early (on average 10 days after extraction), delayed
(on average 3 months after extraction) and late
implantation (on average 17 months after extraction),
which were, respectively, 1.15+0.77 mm, 1.53+1.06,
1.42+1.07 at the time of control 10 years after the
surgical intervention [27]. Soydan S. and colleagues
(2013), on the contrary, established that although
the protocol of immediate implantation provokes
a less pronounced vertical loss of the surrounding
bone tissue in comparison with the protocol of early
implantation — 0.55 mm (0—6 mm) versus 0.80 mm
(0-2,8) after 1 year, however, the average cumulative
success rate of implants installed directly in the
socket of the extracted tooth reached 76.92 %, while
early implantation was characterized by an average
cumulative success rate of 79.16 % [28].

In a study by Mohindra K., it was established
that during 6-month monitoring of implants installed
according to the immediate protocol, the change in
buccal-lingual ridge width is observed in the range of
3.42+0.97 mm, and the change in the interproximal
levels of bone tissue in the area of contact with the
implant in the range of —0.304+0.04; when providing
adelayed implantation protocol, these indicators were
3.57£0.97 mm and —0.38+0.06 mm, respectively.
Thus, the authors similarly failed to confirm the
hypothesis that the immediate implantation protocol
is characterized by a lower success rate than the
delayed implant intervention protocol [29].

Schropp L. and Isidor F. categorized the procedures
of immediate and early implantation as quite
promising alternatives to the classic delayed protocol
for the installation of intraosseous titanium supports,
which can ensure the achievement of sufficiently high
aesthetic and functional rehabilitation results. At the
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same time, however, the authors noted the dependence
of the promising results of treatment with immediate
implantation on the adequacy and completeness of
the implementation of the procedure and the previous
experience of the doctor, as well as on the initial
conditions of the clinical situation [30-34].

Conclusion. As a result of a detailed analysis, it
was possible to establish that the data of previously
conducted studies devoted to the comparison
of clinical criteria for the effectiveness of the
implementation of immediate and other protocols
of dental implantation do not allow formulating an
unequivocal conclusion regarding the pronounced
difference of the investigated indicators during
different periods of observation. At the same time,
however, the obtained results are not controversial,
and their interpretation, taking into account the
existing limitations related to the design of this
analytical study, can be carried out as follows: 1) the
survival rate of dental implants under the conditions
of the implementation of the immediate implantation
protocol is statistically lower compared to the results
that can be achieved during the implementation of
ecarly and delayed implantation protocols; 2) it was not
possible to register a clinically significant difference
between the success rates of dental implants installed
in accordance with the protocols of immediate, early
and delayed intervention; a statistically significant
difference in these indicators during the 1-year
observation period was noted only in some clinical
studies; 3) differences in the change in indicators
of reduction of peri-implant bone tissue under the
conditions of implementation of the protocols of
immediate and delayed implantation as criteria for its
prognosis and assessment of success in the process of
remote monitoring are not statistically confirmed, and
therefore, from the point of view of the parameter of
loss of height of the bone crest adjacent to the surface
of the implant, the two compared above techniques
are equally effective; 4) the procedure of immediate
implantation is more manual and technically sensitive
for practical implementation, which suggests that the
predictability of this manipulation depends on the
experience of the operator (implant surgeon) and
the validity of the selection of clinical cases for the
implementation of this operative approach under
favorable anatomical conditions.
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