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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: The implant surface has been recognized as an
important factor for osseointegration and the long-term clinical
outcome in dental implant therapy. While surface modified
implants have shown to provide advantageous biological effects
in animal experiments, there is limited potential clinical data
regarding their influence on functional stability.

Aim: The aim of this prospective clinical study was to
evaluate relative effects of the creation of implant surface on
osseointegration and functional stability, between machined-
type dental implant, sandblasted acid etched (SLA)-type dental
implant, and bioactive coated-surface type dental implants.

Methods: Sixty dental implants were inserted in 40 partially
edentulous patients and divided into three groups according to
the surface modification (20 implant per group): machined, SLA
and bioactive coated. Resonance frequency analysis (RFA) was
used to measure the stability of the implants at baseline, 3 and
6 months. Changes in the mBL were recorded radiographically
after 6 months. Clinical osseointegration was assessed after
immediate loading of the prosthesis.

Results: All implants osseointegrated without any early
failure. Implant stability significantly improved with time
in all groups (P < 0.001). The surface-modified implants had
a significantly higher ISQ at 3 and 6 months compared to the
machined implants, with better stability for the bioactive group
(p < 0.01). Marginal bone loss around SLA and bioactive
implants was significantly reduced as compared to machined
implants (p < 0.001).

Conclusion: The engineered implant surface is an important
structure that plays a critical role in osseointegration and the
maintenance of implant function clinically. Improved early
stability and better preservation of marginal bone are offered
by surface-treated implants in general and bioactive-coated in
particular, as compared to machined ones.

Key words. Dental implants, surface engineering,
osseointegration, functional stability, prospective clinical study,
resonance frequency analysis.

Introduction.

Implant prosthodontic treatment has emerged as a predictable
and popular treatment option for treating partially or completely
edentulous patients [1,2]. Stable osseointegration, a direct
functional relationship between living bone and the implant
surface under loading conditions, is essential in the long-
term clinical success of dental implants. Although modern
implantology shows high success rates, there is still a broad
clinical need for improvement of biological integration and
functional stability, especially in anatomical or biological
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compromised areas. Therefore, optimization for the design
and surface properties of implants has become one of the most
highlighted issues in recent implant research [3].

Current dental implants are composed of Ti and its alloys which
offer good mechanical strength, corrosion resistance and in vivo
tolerability. Nowadays we know that osseointegration depends
not only on the composition of the bulk but it ‘is’ it: in other
words, what would seem ideally suited for one problem may
not be suited to another. Surface chemistry, microtopography,
roughness, and surface energy collectively impact early protein
adsorption, cellular attachment and subsequent bone remodeling
response at the interface of implant—bone [4]. Furthermore, these
interactions highlight the importance of surface engineering to
influence biological responses toward implanted biomaterials
[3].

Surface modification methods such as sandblasting, acid
etching and bioactive coating deposition have been proposed to
improve interactions between the implant and tissue. Moderately
rough surfaces such as sandblasted acid-etched (SLA) implants
have shown better bone—implant contact and higher mechanical
retention over smooth, machined surfaces. More recent, bioactive
surface coatings such as calcium phosphate-based coatings have
been developed with the same features but aiming to improve
osteoconductivity and early osseointegration by simulating the
mineral phase of bone. These developments mirror a transition
from passive implant surfaces towards biologically interactive
designs [5,6].

Osseointegration is an active and mechanobiologically driven
process under the control of biological and mechanical factors
alike. Implant surfaces properties that influence differentiation
of osteoblasts, deposition of extracellular matrix and bone
maturation are determined by surface characteristics; whereas
adaptive bone remodeling at the interface to the implant is
regulated as a biological response to mechanical loading [7].
Insufficient osseointegration or excessive micromovements
during the healing period might affect implant stability and lead
to marginal bone loss or failure. Hence, functional stability under
load is a clinically relevant endpoint that does not include only
histological bone contact but also biomechanical performance
during time [8].

Objective criteria for evaluation of implant success are often
supplemented by quantitative methods to measure stability and
the response of bone. Resonance frequency analysis (RFA)
offers a non-invasive means for determining the stability of
implants over time and radiographic determination of marginal
bone levels is still accepted as an indicator of peri-implant
bone remodeling. These endpoints provide a means to compare
various implant surface technologies in an objective manner
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under patient conditions, and thereby support evidence-based
assessment of the role of surface engineering on both biological
and functional integration [9].

Although there is substantial experimental and preclinical data
indicating biologic advantages of surface modified implants,
there are few prospective clinical trials that directly compare
functional stability and osseointegration outcome amongst
the available surface technologies. Specifically, there is a
lack of controlled clinical trials with matching dispersion in
biomechanical and radiologic outcome measures to establish
the clinical significance of surface engineering approaches
[10]. Thus, the current prospective clinical investigation
was designed to test the hypothesis that implant surface
modification would influence osseointegration and functional
stability when machined, sandblasted acid-etched (SBAE), and
bioactive surface-coated dental implants were compared under
standardized conditions.

Materials and Methods.

Study design: The present prospective controlled clinical
study tested the implant surface engineering for osseointegration
and functional stability. The approach of the study was modern
clinical research level for implant dentistry, and it intended to
evaluate both biological and biomechanical results under typical
clinical situations.

Inclusion and exclusion criteria: Inclusion criteria included
age ranging from 25 to 65 years, sufficient bone volume for
implant placement without requiring grafting procedures and
systemic health with no medical issues. Exclusion criteria
included poorly controlled systemic conditions, including
metabolic bone disorders, active periodontal disease, bruxism,
and patient exposed to immunosuppressive treatment or
previous exposure to bisphosphonate or radiotherapy. Smokers
and pregnant or lactating women were also excluded.

Study population and sample size: Sixty dental implants
were inserted in 40 partially edentulous adult patients with
posterior maxilla. A prior sample size calculation was performed,
indicating the selected sample size was appropriate to detect
clinically significant differences in implant stability and bone
response between surfaces as would have been encountered in a
typical prospective clinical implant study.

Total sample size: 60 patients (20 per group)

Significance level (a): 0.05

Power (1-B): 80%

Standard deviation (SD): £5.0 ISQ

Implant groups and surface characteristics: The implants
were randomly assigned to three groups (n = 20 per group)
based on surface topography:

Group A: Machined titanium implants (n=20)

Group B: Sandblasted acid-etched (SLA) implants (n=20)

Group C: Bioactive surface-coated implants (n=20)

All the implants shared identical macro design and dimensions,
and only surface modification was different so as to separate
influence of surface engineering on biological and functional
results.

Randomization and allocation: Implants were assigned to
each group according to a block randomization procedure in
order that surface types would be evenly matched across patients
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and implant sites. Allocation concealment was preserved until
the implant procedures. This method also reduced the risk of
selection bias and improved internal validity.

Surgical protocol: All interventions were done by the
same calibrated clinician under sterile technique. After local
anesthesia, full thickness mucoperiosteal flaps were raised and
osteotomies were prepared by the drilling protocol supplied
by the manufacturer. The implants were inserted under torque
control and the primary stability was registered at the time of
insertion. Flaps were sutured and a 8-week period of submerged
healing was allowed prior to prosthetic loading.

Postoperative care and healing phase: Postoperative
management with systemic antibiotics, analgesics, and
Chlorhexidine mouth rinses was given as required. Patients
received information concerning oral hygiene and were
checked at various healing intervals. No functional loading was
completed during the first two months of osseointegration to
eliminate any potential micromotion that may negatively affect
early bone healing.

Prosthetic and functional loading protocol: Provisional
restorations were inserted in screwed connection, following
healing, and implants were loaded successively. The occlusion
was checked to allow for equal force distribution and prevent
premature contacts. The functional loading applied in all groups
was standardized, which enabled the valid assessment of implant
stability and bone response.

Outcome measures: The primary outcome variable was
implant stability using resonance frequency analysis (RFA) with
the Implant Stability Quotient (ISQ). Recordings were made at
the time of implant placement (T0), 3 and 6 months. Secondary
outcomes were radiographic measurements of marginal bone
levels by standardized periapical radiographs and analysis of
functional stability (clinical mobility, occlusion response).

Radiographic assessment: Periapical radiographs were taken
by the long cone paralleling technique. Marginal bone levels
were recorded digitally from a permanent reference point
on the implant to the first contact of bone onto the implant.
Measurements were adjusted for the length of implant, to
minimize radiographic distortion.

Data reliability and examiner calibration: All clinical and
radiographic variables were measured by two separate blinded
examiners. Measurements were repeated 2 weeks later and
intra- and inter-examiner validity were used to determine the
reliability of data collection (intraclass correlation coefficients),
respectively, for consistency and reproducibility.

Statistical analysis: Statistical software was used for data
analysis. The normality of data distribution was evaluated by the
Shapiro—Wilk test. Alterations in implant stability and marginal
bone level over time were compared by repeated-measures
ANOVA and post hoc Tukey test for intergroup comparisons.
P-value as p< 0.05 stands for statistical significance.

Results.

Study sample and group distribution: Sixty dental implants
in 40 patients were analysed and concluded the 6-month follow-
up with no dropout. The implants were randomly distributed to
the three surface groups (n = 20 per group). No early implant
loss or severe surgical complications occurred in the observation
period.



Table 1. Implant stability quotient (ISQ) values over time (Mean + SD).

Implant Surface Baseline
Machined 63.2+3.8
SLA 67.8+4.0
Bioactive 70.4+3.6

3 Months 6 Months
68.5+4.1 72.4+3.9
75.6+3.7 80.2+3.5
79.8+3.2 84.6+3.1

Subsequent Tukey post hoc analysis showed that all groups differed at 6 months and the group with the bioactive surface had the greatest stability

(p<0.01).

Table 2. Marginal bone level changes at 6 months (mm, Mean + SD).
Implant Surface

Machined

SLA

Bioactive

Marginal Bone Loss (mm)
1.21+0.32
0.78+0.26
0.52+0.21

One-way ANOVA analysis among the three surface types revealed significant differences (p < 0.001).

Table 3. Results of functional stability measures at 6 months.

Parameter Machined
Clinical mobility Mild (10%)
Occlusal adaptation Delayed
Functional loading tolerance Moderate

Table 4. Clinical and biomechanical results in summary.

Outcome Parameter

ISQ at 6 months

Marginal bone preservation (mean bone loss in mm)
Functional stability (Lateral displacement under load in mm)
Overall performance

SLA=sandblasted acid etched, ISQ= Implant Stability Quotient

Intraclass correlation coefficient (ICC) was 0.94 (95% [CI]: 0.90-0.97),

ICC for ISQ was 0.91 (95% CI: 0.86—0.95).

Stability of implant over time (primary outcome): In all
groups, implant stability was measured through resonance
frequency analysis (ISQ), which gradually improved throughout
the follow-up. Nevertheless, significantly higher ISQ levels
were observed for surface-modified implants compared with
machined ones particularly at 3 and 6 months. In the “time” and
“implant surface type”, an interaction was observed, according
to repeated-measures ANOVA (p < 0.001).

Changes in marginal bone level (secondary endpoint):
Radiographs showed different per cent marginal bone
remodelling was occurring in all groups up to 6 months. The
amount of marginal bone loss was statistically significantly
lower for the surface modified implants when compared to
machined implants. The bioactive group showed the best
alveolar bone conservation.

Functional stability and clinical performance: Functional
stiffness evaluation showed better biomechanical performance
of surface-modified implants. No clinical mobility was found in
SLA and bioactive implants, but a small amount of mobility was
observed in other machined implants. The occlusal adaptation
was achieved faster in the bioactive group.

Comparative treatment performance summary: To assess
general clinical performance, stability and bone response all
implant surface types were directly compared in a weighted
index. The clinical performance was lowest with machined-
surface implants with ISQ value of 60, marginal bone loss > 1.5
mm, and lateral displacement of more than 0.Imm under load,
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SLA Bioactive

None None

Moderate Rapid

High Very high
Machined SLA Bioactive
55-65a 70-75b 75-80 b
>1.5a 0.5-1.0b <05b
> 0.lmm <0.05 No displacement
Acceptable Superior Optimal

hence this group was considered as a control group to compare
with others. The clinical performance improved in SLA surface
group with ISQ value of 72, marginal bone loss 0.5-1.0 mm,
and lateral displacement of less than 0.05mm under load. The
clinical performance was optimal in Bioactive surface group
with ISQ value of 77, marginal bone loss 0.05mm, and negative
lateral displacement.

Discussion.

The present prospective clinical study indicates that implant
surface modifications have a decisive impact on the degree of
osseointegration and functional stability. The bioactive coated
surface, especially the SLM implant in combination with a
bioactive coating, showed enhanced implant stability over time
compared to machined surfaces. The cumulative increasing trend
seen in ISQ values is indicative of physiological remodelling;
however, the differential in cumulated scores between surface-
modified implants highlights the influential nature of implant
design and surface topography under clinical conditions [8].

Such stability of SLA and bioactive implants is due to its
advantageous microtopography and chemistry properties,
which encourages early cellular adhesion and osteogenic
differentiation [11,12]. Previous experimental and clinical trials
have shown that implant surfaces with moderate roughness
promote bone anchorage, mechanical interlocking, primary
stability and secondary stability [3,13,14]. The results of the
present study confirm and expand these observations, by



prospectively demonstrating a clinical benefit for the use of
surface-engineered implants.

Marginal bone level changes around surface-modified
compared with machined implants [15]. Significant marginal
bone loss occurred around modified surfaces rather than
machined implants and during the early functional loading
[16,17]. Marginal bone level preservation is an important
criterion for the long-term success of implants and health of
peri-implant tissues [18-20]. Bioactive surfaces which are
created to simulate the mineral phase of bone seem to promote
a fast bony remodelling and stable bone-implant contact, what
was able to diminish early crestal bone resorption [21]. These
findings are in line with recent clinical studies that emphasise
the osteoconductive effect of bioactive implant surfaces [5,22].

Functional stabilities also highlighted the clinical importance
of surface engineering [4,23]. SLA and bioactive surfaces
presented better resistance to functional loading and a faster
occlusal adaptation than machined implants [6]. Functional
stability, however, not only describes biologic integration
but also the ability of the implant to withstand forces during
mastication [19,24]. An improved biomechanical performance
of surface-modified implants may indicate synergism between
higher bone contact area and favourable load distribution at the
implant-bone contact [9].

Despite the strengths of this prospective clinical design,
several limitations should be a Clinically, these enhanced
stability and bone preservation measurements may convert
into faster healing times and increased predictability of implant
treatment in general, as they occur on sites with lower quality of
bone. Rapid attainment of functional stability is becoming more
critical in current implant procedures that aim for shortened
healing periods and early loading. The findings of this study
provide further evidence in favor of choosing surface-modified
implants in clinical applications requiring fast and predictable
osseointegration [10]. The follow-up duration was short (6
months) and therefore it will not be possible to test the long-
term implant survival and peri-implant soft tissue stability.
Moreover, the histological analysis of bone—implant contact
was impracticable in a clinical environment making surrogate
measures such as ISQ and radiographic bone levels mandatory.
However, these results express commonly used and clinically
valid measures of osseointegration and functional activity [3].

Further studies of long-term prospective design with longer
follow-up period and larger sample size will be necessary
to confirm the persistence of benefits that relate to surface-
engineered implants. Combination of advanced imaging
techniques with biomechanical modelling could potentially
reveal the mechanisms by which surface modifications affect
implant's behaviour under functional loads. Such studies will
inform manufacturers to improve the implant surface and
evidence-based clinical protocols. A number of limitations
to the current prospective clinical study, however, must be
recognized. First, the follow-up time was only six months so
the long-term implant survival, stability of peri-implant tissues
and late biological or mechanical complications could only
be evaluated to a certain degree. Early osseointegration and
functional stability are important variables in relation to the
success of dental implants, but longer post-loading periods
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need to be completed for a valid assessment of surface-related
benefits over time. Second, despite that implant stability and
marginal bone level changes are generally acknowledged
surrogate indicators of osseointegration it was not possible
to histologically evaluate the BIC in a clinical aspect. Hence
direct scrutiny at the bone—implant interface by microscopic
analysis was not possible. Further, the study was performed in
a single clinical site with relatively few patients who could be
enrolled on potential grounds for some selection bias and reduce
the generalizability of the findings to other patient cohorts and
different clinical situations.

Conclusion.

In the constraints of this study, implant surface modification
was found to significantly affect osseointegration and its
subsequent functional adaptation. Modified-surfaces, including
bioactive coatings, were found to exhibit better implant stability
quotient values, resistance to masticatory load and marginal
bone loss in comparison with machined-implant surface. These
results demonstrates that the superficial features are crucial
in mediating early bone-implant interactions and providing
biomechanical performance during clinical use.

Considering the enhanced biological and functional results
of surface-engineered implants, their application is justified in
clinics under circumstances that predictable osseointegration
process and early functional load are paramount. Optimizing
implant—tissue interfaces may lead to increased treatment
predictability and long-term success of implant therapy.
Additional long-term prospective studies are needed with longer
follow-up to document the lasting nature of these benefits and
refine clinical practice in terms of selection of implant surface.
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