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Comparison of bone loss around implants using radiographs
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ABSTRACT

This article presents an original-research conducted at Pushpagiri College of Dental sciences, Thiruvalla, Keralato
compare and evaluate the vertical crestalbone changes around implants with different surface coatings and diame-
ter using CBCT and RVG taken at the time of loading and one year afterloading. Thirty-six sampleswere dividedin
4group;based on3parameters: implantsurface coating, implantdiameter, and single versus multiple implants sup-
ported bridges. Length of all implants is kept standardised at 10 mm. Data were statistically analyzed by Students
paired t-test and comparison between CBCT and RVG is done using interclass correlation test. The mean crestal
bone loss has increased statistically significant from the time of loading and after one year ofloading. The average
crestal bone loss on single implants were less compared to multiple implants supported bridges at both timings.
CBCT shows more accurate and reliable values than RVG both clinically and statistically. It was concluded that
crestalbonelosswaslessamong singleimplants with calcium phosphate surface coating and wider diameter than
alumina blasted and narrow diameter implants. Single implant shows less bone loss than multiple implants. The
CBCT shows a reliable method of detecting circumferential peri-implant bone defects than RVG.
Keywords:dental implant, marginal bone loss, cone beam computed topography, radiovisiography, radiographic

evaluation

This title has been presented in The 12th Biennial Congress of Asian Academy of Prosthodontics, 21 August 2021

INTRODUCTION

Theuse ofendosseousimplantstorestorelost
dentition has provedto be a successful treatment
modality, providing the patientwith near natural re-
placement.:The successrate obtained withdental
implantsdependstoagreatextentonthe quality of
osseointegration. Early identification of signs and
symptoms of bone loss is, therefore essential to
prevent implant loss.?

Evaluation by radiographsis considered as a
source of information for determining the amount
of cervical bone loss around dentalimplants.2Ac-
cording to established criteria for the assessment
ofimplantsurvivaland success by Albrektsson et
al,*marginal bone level changes in the first year
shouldbeless than 1-1.5 mmand ongoing annual
bone loss should be less than 0.2 mm.Bone loss
usually begins from the crest region of an osseo-
integrated implantand progresses apically. Possi-
ble cause of crestal bone loss could be a local in-
flammation and mechanical stresses actingonthe
crestal bone around the implant crest module.®
Anatomic factors suchas the quality and architect-
ture of bone tissue, as well as implant features,
example: length, surface area, coating, implant
timing and occlusal load influence alveolar bone
crest resorption.®’

Implantsuccessorfailureislargely dependent
onthe macroscopic and microscopic design ofim-

plant. Macroscopics design featuresinclude body
design thread geometry. Microscopic design, in-
cludesimplantmaterials, surface morphologyand
surface coating.

Severalinvestigations have reported that the
crestalboneloss can be minimized by increasing
the contact area of bone to implant interface and
therefore reducing stress at the cortical alveolar
crest.® Studies have showed thatthere ismarginal
bonelossinitially afterloading of dentalimplantwith
prosthesis. Buthowmuch marginal bone loss will
betherebefore loading ofdelayed loadingimplants
with respectto different diameter, surface coating
and numberofimplants needs furtherassessment.
Keeping this in mind, a study was undertaken to
assessmarginalboneloss occurring 6 months af-
ter the implant placement, but before loading of
dental implant with prosthesis.®

Theaim ofthe study was to evaluate the ver-
ticalcrestal bone changes of delayed loading im-
plants using cone beam computed tomography
(CBCT)andradiovisiography (RVG); specifically to
evaluate the crestalbone loss between the surfa-
ce coatings ofsingle implantsystem at the time of
loadingand afteroneyearofloading,to assessthe
crestal bone loss between different diameter of
singleimplantsystematthe time ofloading and af-
terone yearof the loading, to measure the vertical
crestal bone loss between single and multiple im-
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plantsupported bridges, andto assessthe compa-
parisonofmeasurementbetween CBCT and RVG.

METHODS

This studywas conducted atthe Department
of Prosthodontics, Pushpagiri College of Dental
Sciences, Thiruvalla, afterreceiving approvalfrom
the Institutional Ethics Committee (IEC) and the
Review Board, Pushpagiri Institute of Medical Sci-
encesandResearch Centerand clearance obtain-
ed for the same (No.PCDS/IEC/K10/11/15).

Thepresentinvivo study was designed to be
ofthe quasi-experimentaltype. The selection ofca-
seswas purely based on the patients desires for a
radiographicalanalysis ofcrestalbone aroundthe
implants. A total of 36 samples with 9 samples in
each group was collected for the study based on
thevalues from previous studies fora confidence
level of95% and power of study as 80%. According
to the selection criteria, 36 patients were selected
forthe study,who have placedimplantin the man-
dibularposteriorrightorleftregionwitha minimum
period of 3 months of healing were selected. The
patientswere selectedbased onthe criteriaofage
group between 20 and 60 years, non-smoker, no
relevantmedicalhistory,good oralhygiene, healthy
remainingdentition,and adequate ridge widthand
heightto place implants,wheras the patients with
poororalhygiene, medically compromised severe
bruxism, untreated periodontitis or periapical pa-
thology, heavy smokingand alcoholics were exclu-
ded from the study. Informed consent was taken
from every patient.

This study wasdivided intogroupsbasedon 3
parametersie.implantsurface coating,implantdia-
meter as well as single and multiple implant-sup-
ported bridges. Thelength ofthe implantwas stan-
dardized and kept at 10 mm.

Patientswho met the inclusion criteriawere di-
videdinto 4 groups. Group Acomprised of patients
with singleimplant (ADIN [Osseofix] 3.75x10 mm.
calciumphosphate); Group B comprised of patients
with single implant (ADIN [Toureg] 3.75%10 mm
alumina blasted; Group C comprised of patients
withsingle implant (ADIN 4.2x10mm, calcium phos-
phate; Group D comprised of patientswith multiple
implant (ADIN 4.2x10 mm, calcium phosphate.

The comparison is taken between 1) two im-
plants with different surface coating (ADIN [Os-
seofix] 3.75x10 mm) and ADIN (alumina blasted,
3.75x10mm), Group A& Group B;2) twoimplants
with different diameter (ADIN [Osseofix] 3.75x10
mm) and ADIN [Osseofix] 4.2x10 mm), Group B
& Group C; and 3) single implant versus implant

supported bridge (ADIN [Osseofix] 3.75x10 mm
and ADIN [Osseofix] Implant supported bridges,
4.2x10 mm, Group 1 & Group 4).

Thyroid collar, lead apron, ADIN surgical kit,
RVG x-ray cover,RVG sensor holder, Toureg™-S
implant (ADIN dentalimplantsystem, Alon Tavor,
Israel) and Osseofix™-OSimplantresorbable blast
medium (RBM) (ADIN Dentalimplantsystems, Alon
Tavor) are materials used to carry out this study;
and CBCT-CS9300 3D Manual (Carestream Den-
tal Atlanta, GA) and RVG)-6200, Carestream Den-
tal Atlanta, GA) are the equipments used in this
study.

Bothradiographictechniqueswere explained
tothe patients and case history was taken. Preo-
perative radiographs were also examined to find
out the position and angulation of implant or pre-
sence of any cyst or pathology. The RVG was ta-
kenusing sensor plate ofthickness7.3mmofsize
1sensor model. Theradiographs were taken per-
pendicular to the long axis of the implants with a
long-cone paralleltechnique. The patientposition
was standardizedwiththe upperarchparalleltothe
floorand midsagittal plane parallel to the floor. X-
raywas operated at 60 kVp with minimum source
to skin distance at about 100 mm.

The CBCTwastakenwith90voxelsize,84kv,
6.3 Ma with exposure time 20 sec and area 753
mGy.cm?. Theimage wastakenin accordance with
ALARAprinciple. The CBCTandRVG were taken
immediately after loading which were taken as
baseline reference and also after 1 year.

Measuring bone loss in RVG marginal bone
losswas performed asfollows: the marginalheight
of each fixture is measured mesially and distally
byusingthefixturethreadasaninternaldimension-
alreference withthe help ofamillimetric grid. Mar-
ginalbone lossis measured by measuring the dis-
tance fromthe shoulderontheimplantfixture tothe
mostcoronal pointonthe mesial and distal alveo-
larbone crestrespectively. Two perpendicularlines
weredropped onthe mesialand distalaspectofthe
implants to the firstbone-toimplantcontact. Com-
parative measurements of mesialanddistal crestal
bone levels adjacent toimplantswere made tothe
nearest 0.1 mm. A minimum of 3 readings were
made onmesialand distal side for each case and
averagevalueswere usedto calculate theamount
of crestal bone loss. The crestal bone loss mea-
sured using Carestream viewer softwaretothe ac-
curacy of0.2mm.CBCT measurementweretaken
onmesial, distal, buccal and lingual side same as
thatofRVG. The marginal bone loss was defined
asthedifference between true crestalbonelevels
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atthe baseline andafter one of loading. So, calcu-
lated crestal bone change is crestalbone change
(atgiventime)=bone levelatbase line-bonelevel
at that time.

Twoinvestigators, aradiologist and a dentist per-
formed the radiographic analysis.

Statistical analysis

Thedataanalysedand presented asmeanand
SDforthe outcome variable atdifferenttime periods
(atthetime ofloading and after 1 year of loading).
Comparison of effect of two implant diameters,
3.75mmand4.2mm,atdifferenttime periodswere
done using Student t-test. Similarly, the effect of
differentsurface coatingand singleverses multiple
were also compared usingthe sametest. The cor-
relation between CBCT and RVG was also calcu-
lated using interclass correlation test.

RESULTS

Table 1and Table 2 depicts the mean crestal
bone loss values of 4 different types of implants
using RVG and CBCT respectively, whereasFig.1
and Fig.2 are the graphical representation of com-
parison ofthe average crestalbone loss occurring
around 4 different types of implants at the time of
loading and after one year using RVG and CBCT,

respectively.
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Figure 1 Graph representing crestal bone loss of 4 dif-
ferent types of implants using RVG

Both RVG and CBCT, reveals that in each
group,thereisanincreasein crestalbone losseva-
luated after 1 yearofloadingwhencomparedtothe
time ofloading. Calcium phosphate implants shows
reduced bonelossatbothintervalswhen compar-
ed to alumina blasted implants. Multiple-implant
shows the highest range of crestal bone loss at
both intervals. In each group, RVG shows more
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marginal bone loss in the mesial side of implant
whencompared to distal side ofimplant. Whereas
CBCTreveals average crestal bone loss more in
buccalside followed by mesial, lingual, and distal
sidesin all types ofimplants at the time of loading.
Buccal side of multiple-implant shows less bone
resorptionwhen comparedtoaluminablasted im-
plants afteroneyearofloading. Theaverage cres-
talboneloss of 3.75 and 4.2 implant is very much
lesswhen compared to multiple-implant support-
ed and alumina blasted implant.
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Graph 2 Graph representing crestal bone loss of 4 dif-
ferent types of implants using CBCT

Table 1 Mean crestal bone loss values of 4 different
type of implants using RVG
Group Mo-R Mi-R Do-R Di-R
Mean+SD Mean + SD Mean = SD Mean = SD
0.378+0.13 0.444+0.13 0.333%+0.150 0.40+0.130
0.789+0.10 1.140+0.17 0.722+0.190 1.10+0.273
0.260+0.15 0.367+0.20 0.244+0.113 0.35+0.123
1.050+0.36 1.456+0.23 1.030+0.260 1.37+0.150

A WNPE

Table 3showthe comparisonofbone loss bet-
ween different implant surface coatings Group 1
and Group2usingRVGand CBCT. Thisdatainter-
pretsthat calcium phosphate implanthaslessbone
loss compared to alumina blasted implants. The
latter shows significant bone loss at the time of
loading and afteroneyear of loading. RVG shows
marginal bone loss in mesial side more than dis-
talside ofboth implants at two intervals. CBCT re-
vealsaverage crestalbone lossmaximumonbuc-
calsidefollowed by mesial, lingual, and distal side.
Increaseinbone loss seen at the end of one year
when compared to the time of loading.

Table 4 shows the comparison of bone loss
between Group 1and Group 3 (differentdiameter).

Table 2 Mean crestal bone loss of 4 different type of implants using CBCT

Group Mo-C M;-C Do-C D:-C BO-C B1-C LO-C L1-C
MeantSD Mean+SD Mean+£SD Mean +SD MeanzSD MeanzSD Mean+SD Mean+SD
1 0.467+0.07 0.567+0.08 0.422+0.13 0.544+0.11 0.489+0.07 0.650+0.51 0.440+0.09 0.533+0.07
2 0.944+0.20 1.411+0.17 0.911+0.15 1.256+0.25 1.133+0.17 1.589+0.11 0.930+0.29 1.355+0.12
3 0.367+0.11 0.456+£0.08 0.322+0.13 0.433+0.08 0.389+0.10 0.478+0.09 0.340+0.13 0.444+0.08
4 1.144+0.28 1.478+0.21 1.120+0.23 1.411+0.11 1.189+0.24 1.533+0.08 1.160+0.17 1.456+0.11
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Table 3 Comparison of bone loss between Group 1 and Group 2 (implant surface coating)

Type of radiograph Surfaces Group N Mean Standard deviation t df P value
Distal 1 9 -111 .220 2.819 16 012
2 -.377 178 2.819 1534 .013
RVG Mesial 1 9 -.066 .150 3.68 16 .002
2 -.355 181 3.68 15.46 .002
. 1 -122 .044 2.99 16 .009
Distal 2 O 344 218 299 865 016
Mesial 1 9 -.100 .100 5.88 16 .000
2 -.466 .158 5.88 1351 .000
1 -.022 .044 8.72 16 .000
CBCT Buccal 5 O 455 142 872 952 .000
Lingual 1 9 -.055 101 4.95 16 .000
2 -.444 212 4.95 11.45 .000
Table 4 Comparison of bone loss between Group 1 and Group 3 (implant diameter)
Type of radiograph  Surfaces Group N  Mean Standard deviation t df P value
Distal 1 9 -111 .220 231 16 1.00
RVG 3 -111 105 345 11.47 1.00
Mesial 1 9 -.006 150 485 16 .634
3 -.100 141 485 1594 .634
Distal 1 9 -122 .044 447 16 .661
3 -111 .060 263  14.67 .661
Mesial 1 9 -.100 .100 .263 16 .796
CBCT 3 -.088 .078 268 15.11 .796
Buccal 1 9 -.022 .044 2.68 16 .016
3 -.088 .060 2.68 14.67 017
Lingual 1 9 -.055 101 1.07 16 297
3 -.100 .070 1.07 14.29 .299
Table 5 Comparison of bone loss between Group 1 and Group 4 (single versus multiple)
Type of radiograph Surfaces Group N Mean Standard deviation t df P value
Distal 1 9 -111 .220 2.38 16 .030
RVG 4 -.344 194 238 15.75 .030
Mesial 1 9 -.066 150 4.26 16 .001
4 -.400 .180 426 15.48 .001
Distal 1 9 -122 .044 2.98 16 .009
4 -.288 161 2.98 9.18 .015
Mesial 1 9 -.100 .100 3.50 16 .003
CBCT 4 -.333 173 350 12.80 .004
Buccal 1 9 -.022 .044 4.33 16 .001
4 -.344 .218 4.33 8.65 .002
Lingual 1 9 -.055 101 4.21 16 .001
4 -.300 141 4.21 14.50 .001

Itwas found outthat larger diameter (4.2x10 mm)
shows less marginal bone loss when compared
to 3.75x10 mm implant.

Table 5 shows the comparison of bone loss bet-
ween single versus multiple (Group 1 and Group
4).lItisevidentfromthe measurementsthatinboth
RVG and CBCT multiple implants has a highly sig-
nificant amount of bone loss when compared to
single implants.

Table 6showsthe comparisonbetweenCBCTand
RVG. Itis observed that CBCT values are higher
than RVG values. The average bone loss values

occurring afteroneyearisgreaterthan values ob-
tained at the time of loading. CBCT shows more
accurate andreliable values than RVG both clini-
cally and statistically.

Table 6 Comparison between CBCT and RVG

Sides at Type- Type-  Type p-
different time 1 2 difference value
Mo 0.622 0.730 0.108 0.207
M1 0.852 0.977 0.125 0.163
Do 0.583 0.694 0.111 0.169
D1 0.808 0.911 0.103 0.189
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DISCUSSION

Endostealimplantis effective and appropriate
forreplacingsingle teeth, as wellas for rehabilita-
tingedentulous arches. The long-term preservation
ofcrestalbone heightaround osseointegratedim-
plants is often used as a primary success criterion
fordifferentimplantsystems. Radiographic evalu-
ationofboneisa very importantandviable means
ofdetecting health and stability of bone aroundthe
peri-implanthardtissue. Adecrease ofcrestalbone
levelindicates thatthe implant is loosening its bo-
ny anchorage.

The aim ofthis study is to examine the effect
ofseveralvariables on marginal bone loss around
implantsupporting fixed restorations. Inspite of lack
ofconsensus onwhatfactors affectmarginalbone
loss, the generally accepted guidelines forimplant
inducedbonelossis same asdescribed by Alberk-
tssonin 1986 that the success criteria for implant
include average bone lossshouldbelessthan1.5
mm in thefirstyear of service, and thereafter less
than 0.2mm annually.*Jung, etalin his studies re-
ported that more than 50% of the total bone loss
recorded in 12 months period occurred during the
first three months. Therapidinitial bone loss might
be the result of periosteal elevation, surgical trau-
ma, the preparation ofthe recipientbed and stress
concentrationfrom excessive tightening oftheim-
plant.’’ Roccuzzo etalin his study described that
the mean marginal bone loss of 0.65 mm for im-
plants after 6 weeks loading and 0.77 mmafter12
weeks loading was observed whencomparing 68
implants subjectedtoinitialloading by the common
technique.'

Various causes of greater crestalbonelossin
the 1tyear ofimplantfunctionare surgicaltrauma,
occlusaloverload, peri-implantitis, presence of mi-
crogap, reformation of biologic width and implant
crestmodule design. Ithasbeendocumentedthat,
subtle changesinshape, length, widthandnumber
of endosseous implants can influence success
rate.®

Variousimagingradiographs are available for
the evaluation of the recipient site, such as IOPA
radiographs, panoramicradiograph, CBCT, oblique
cephalometric radiographs, digital subtraction ra-
diography. Radiographs are helpful in assessing
stress concentrationaround implants, thereby ob-
viating excessive alveolarbone loss.22Forthis stu-
dy CBCT and digital-RVG had been used for as-
sessing crestalbone loss and then compared the
values betweenboth of them. The RVG wastaken
usinglong cone parallelingtechnique with the help
of radiographic film holders (Rinn XCP; Densply)

to minimize distortion and errors. Both RVG and
CBCT was taken at the time of loading and after
one year of loading. This invivo study was under-
taken to compare the crestalbone loss occurring
along the implants of differentdiameters, surface
coating, and single versus multiple implants and
also to find out the difference between values of
both CBCT and RVG.

Implant surface treatment

The surface texture plays a very important
role in osseointegration process. The composite
effectofsurface energy,composition, roughness,
andtopographyinfluencesthe biologicalresponse
ofthelocaltissueinterms of protein adsorption and
cellular adherence.

Calcium phosphate surface coated implants
that were used in this study, is a resorbable blast
media which does not involve acid-etching, once
the surface was coatedwiththe active layerandthe
inventors claimthe ill-effects of acid etching such
asboundarydegradationas asurface thatis 100%
free of acid residues is formed.

Rajpal in his study has suggested that rough
surface implants show less bone losswhencom-
pared to smooth surface implants.:2Jimboetal in
2013 did a study to evaluate the early integration
of5commercially available implants andfoundthat
inall five groupsthe trabecular regions were cha-
racterized by woven bone formationwhich was in
close contact with the implant surface.!* All the
above study shows similarresults as of our study.
Thepossible reason of calcium phosphate showing
lessresorptionmightbe duetothe factthatthe sur-
faceroughnessandmicroporesonthe Group1im-
plantwillhelptoconvertpartofthe shearforce com-
ponentinto compressive and tensile component.
Theadjacentcrestalbone osseointegratesintothe
micropores, elevations and depressions of the
rough surface of implant.

Fromthe results obtained in our study, it can
be observedthat,overallaverage crestalboneloss
of Group 1 at the time of loading using RVG was
0.35mmand average crestal bone loss of Group
2was0.755mm.The overallaverage crestalbone
loss of Group 1 at the time of loading using CBCT
was 0.454 mm and average crestal bone loss of
Group 2 was 0.979 mm. Difference of bone loss
with both types of implants using different radio-
graphsatthis stage was statistically significant. Sur-
gicaltraumaand lack of positive stimulationdue to
occlusal forces may have caused this observed
bone loss and these observations are commensu-
rate with other studies.*®
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Aftertwelve months ofloading theimplantsie.
oneyearofimplantservice,averageannualcrestal
bone loss with Group 1 implants using RVG was
0.422 mm and with Group 2 implants was 1.122
mm. The difference in crestal bone loss between
Group 1 and 2 was statistically significant on the
mesial, distal, and lingual side of the implants. On
the buccalside, the difference was notstatistically
significant,thoughaverage bonelosswasmoreon
the buccalside as compared to other three sides.
The reason for greater bone loss on buccal side
could be that the buccal plate is more dense and
compact as compared to the interdental bone or
thelingual plate,hence hascomparativelylessvas-
cularizationand healing potential. Average crestal
bonelosswas maximumonthe buccal side of im-
plants, followed mesial, lingual and distal sides.
Using CBCT,the crestalbone losswas 0.574 mm
in Group 1 and 1.402 mm in Group 2. Both these
figures are below 1.5 mm of annual bone loss in
thefirstyear ofimplantservice andfulfilthe success
criteria as described by Albertsson.*

Implant diameter

In the present study, the crestal bone loss in
relationtothe size ofthe dentalimplantwasevalua-
tedusing CBCTand RVG. Allimplantswere placed
atthe samelevel of the crestal bone and have the
same length but different diameter. Group 1 with
diameter of 3.75x10 mm and Group 3 with diame-
ter of4.2x10mmwas used. Taking the size of im-
plant into consideration, the mean crestal bone
around Group 1 at the time of loading using RVG
was 0.355mm and after one yearwas0.462 mm.
The overall average bone loss of Group 3 using
RVG atthetime ofloading was 0.255mmand after
oneyearwas0.452 mm. Group 1with 3.75x10mm
diameterimplanthas the highest bone loss at the
end of the first year in comparison to 4.2 mm im-
plants. This pattern of bone crestal bone losswas
maintained atthe end of one yearofevaluation. The
difference in the crestal bone level at the time of
loading and after one year between different im-
plant diameters were not statistically significant.
Mesial side shows more bone lossthan distal side
at both time intervals.

Bonelossmeasuredusing CBCT atthetime of
loading in Group 1 was 0.454 mm and in Group 3
was 0.255 mm. After 12 months values in Group 2
was0.574mmandin Group 3was0.361 mm.The
p-values for both mesial and distal aspects of im-
plants were found to be non-significant (p<0.05 is
highly statistically significant). Thus, in this study,
the bone loss was found to be non-significant for

both 3.75 mm and 4.2 mm diameter implants on
both mesial, distal, buccaland lingualaspects ofim-
plants.Ding hasreported thatincreasing thediame-
terandlength ofthe implant decreased the stress
and strain on the alveolar crest and the diameter
had a more significant effect than length to relieve
the crestal stress and strain concentration.’* There
are many studies which supports the result of our
study.”1®

Single implant versus multiple implant

Whentwo ormore consecutive posteriorteeth
are missing, eachtoothhastobe separatively res-
tored by single toothimplant. Splinting multiple im-
plants to replace the consecutive teeth has been
thoughtto helpindistribution of functionalloadsand
therefore reduce marginal bone loss.*”However,
single-toothimplantrestorationhas shown predict-
ablelongtermresults.?®2tInaddition, separate sing-
le-tooth implants are advantageous in aesthetic
and passive framework fitwhile splinted implants
effectively distribute functional loads.??23

Inour study, we compared and evaluated the
marginalbone changes between functionallyload-
edsingleand multiple implants inthe posteriorjaws
for up to 1 year. Overall crestal bone loss around
singleimplantusing RVG atthe time ofloadingwas
0.355mmand after one year was 0.422 mm. The
mean crestal bone loss around multiple-implant
using RVG at the time of loading was 1.044 mm
andafter one year of loading was 1.417 mm. itis
observed that multiple-implantshows statistically
significant bone loss at both intervals. The CBCT
valuesof Group 1was 0.454 mmatthetime ofload-
ing and after one year was 0.574 mm whereas
Group 4 shows 1.153 mm at the time of loading
and1.467 mmafteroneyearofloading. The CBCT
valuesalso shows statistically significantboneloss
in single implants when compared to multiple im-
plants. Kwon, et al in his study stated that sepa-
rate single-tooth implant restorations to replace
consecutive missing teeth may clinically function
well in the posterior.?#This study alsoisinaccord-
ance with our results.

Radiographs
Periapicalradiographyrepresentsagenerally
accepted method to assess the longterm evalua-
tionofinterproximal crestalbone changes ofosseo-
integratedimplants; however, the sensitivity for de-
tecting smallchangesinbonelevelislow.2 Amajor
limitation of periapical radiographs is thatonly two
dimensional-images can be obtained and super-
imposed bone structuresinthe interproximal areas
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are visualized. These limitations can be resolved
with three-dimensional scanning techniques such
as CBCT;whichcanimprove the detection of ana-
tomical sturcturesand have the capacity toassess
bone quality in greater detail.?’A possible draw-
back of 3D scanningsis the higher radiation dose
received bythe patientcompared withthe 2D-ima-
ging-techniques.?’

In our study, the values obtained from CBCT
shows highervaluewhen comparedto RVG. How-
ever, the values were not statistically significant.
Theoverallcrestalbone lossusing RVG onmesial
sideatthe time of loading and after one year was
0.622+0.38 mm and 0.85+0.50 mm respectively
and on distal side was 0.58+0.36 mm and 0.80+
0.48 mm, respectively. The overall mean crestal
bone loss using CBCT on mesial side at the time
of loading and after one year was 0.730+3.7 mm
and0.977+£0.49mmrespectivelyandondistal side
was0.694+0.11 mmand0.911+0.10 mm respect-
ively. The p-values for both mesial and distal as-
pects ofimplants were found to be non-significant
(p<0.05) is highly statistically significant. The re-
sult of this study is in accordance with study con-
ducted by Adelletalwhodeterminedthatthe mean
bonelossforBranemark osseointegrated implants
was 1.5 mm for the 1% year.?®

Thesample size ofthe studyislimited. There-
liability of radiographic methods for the assess-
ment of marginal bone level around oral implants
is influenced by technical factors such as X-ray
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beam angulations, strict parallelism between im-
plantandthe sensor plane and also the thickness
ofridge into which implants are placed. Grouping
basedonaocclusion can alsobedone as marginal
bone changes can occur due to occlusal loading
patterns and traumatic occlusion.

Further studies can be conducted using a lar-
gerpopulation. Alongerfollowupisrecommended
to substantiate the data presented in the study.
Boneloss occurringincomplicated situations such
asimplantsupported full mouth rehabilitation can
beinvestigated. Theamountofbonelossoccurring
incaseswheregrafthave been placed canalsobe
takenas one parameter. Toevaluate theintra-sur-
gical versus the radiographic level assessments
in measuring peri-implant bone loss.

Withinthe limitation of this study, itcan be con-
cluded that different implant parameters like dia-
meter, surface coatingand numberofimplants has
adefinite role inthe peri-implantbone levelaround
implants. Also, CBCT helps to accurately detect
the bone levelchangesineach follow-upvisitsand
thereby helps the patient to take corrective mea-
surementsontherighttime andthus preventfailure
of implants.

Acknowledgement

Theauthors expressedsincere very gratitude
to Anil Behanan as the oral surgeon and Ashwin
Thomas Koshy as the prosthodontist for their va-
luable support and guidance.

1.Ramakrishna R, Nayar S. Clinical assessment of primary stability of endosseous implants placed in the incisor
region, using resonance frequency analysis methodology: an in-vivo study. Indian J Dent Res Publ Indian Soc

Dent Res 2007;18(4):168-72.

2.Chung DM, Oh T-J,Lee J,Misch CE, Wang H-L. Factors affecting late implant bone loss: a retrospective ana-
lysis. Int J Oral Maxillofac Implants 2007;22(1):117-26.

3.Verhoeven JW,Cune MS, de Putter C. Reliability of some clinical parameters of evaluation in implant dentistry.
J Oral Rehabil 2000; 27(3):211-6.

4.Albrektsson A. The longterm efficacy of currently used dental implants: A review and proposed criteria of suc-
cess. Int J Oral Maxillofac Implants [Internet]. [cited 2017 Nov 8];1986(1):11-25.

5.0h TJ, Misch CE, Lau K. The causes of early implant bone loss: Myth or Science? 2002; 73: 322.

6.Leonardo MR, Borges ATN, Martins-Junior W, de Queiroz AM, Assed S. Vertical alveolar crest bone mainte-
nance around implants in two-stage surgery: an in-situ study in dogs. Braz Dent J 2008;19(2):103-8.

7.van Steenberghe D, Naert |, Jacobs R, Quirynen M. Influence of inflammatory reactions vs occlusalloading on
peri-implant marginal bone level. Adv Dent Res [internet].1999 [cited 2017 Nov 20];13(1):130-5.

8.Himmlova L, Dostalova T, Kacovsky A, Konvickova S. Influence of implant length and diameter on stress distri-
bution: a finite element analysis. J Prosthet Dent 2004;91(1):20-5.

9.Vikhe DM, Tambe SD, Mascarenhas R, Bawane S, Jadhav R, Kathariya R. Assessment of crestal bone loss
surrounding the implant before prosthetic loading of dental implantsystems: Apilotstudy. JIntOralHealth2016;
8(12):1110-3.

10.Jung YC, Han CH, Lee KW. A 1-year radiographic evaluation of marginal bone around dental implants. Int J
Oral Maxillofac Implants1996;11(6):811-8.
11.Roccuzzo M, Bunino M, Prioglio F, Bianchi SD. Early loading of sandblasted and acid-etched (SLA) implants:

a prospective split-mouth comparative study. Clin Oral Implants Res 2001;12(6):572-8.

DOI: 10.46934/ijp.v3i1.139



46 Shibi Mathew V, et al: Comparison of bone loss around implants using radiographs

12.Misch CE. Implant success or failure: Clinical assessment in implant dentistry. In: Contemp Implant Dent. St.
Louis: Moshy; 1993. p.33-66.

13.Rajpal J, Srivastava A, Tandon P, Chandra C, Gupta K. Assessment of hard and softtissue changesaround im-
plants: A clinic-radiographic in-vivo study. J Dent Implants [Internet].2014[cited 2017 Nov 20];4(2):126.

14.Jimbo R, Ancheita R, Baldassarri M, Granato R, Marin C, Teixaira HS, et al. Histomorphometry and bone me-
chanical property evolution around different implant systems at early healing stages: an experimental study in
dogs. Implant Dent 2013;22(6):596-603.

15.Singh P,Garge HG, Parmar VS, Viswambaran M, Goswami MM. Evaluation ofimplant stability and crestalbone
loss around the implant prior to prosthetic loading: A six-month study. J Indian Prosthodont Soc 2006:6(1):33.

16.Ding X, Liao SH, Zhu XH, Zhang XH, Zhang L. Effectof diameter and length on stress distribution of the alveolar
crest around immediate loading implants. Clin Implant Dent Relat Res 2009;11(4):279-87.

17.Strong JT,Misch CE, Bidez MW, Nalluri P. Functional surface area: thread-form parameter optimization for im-
plant body design. Compend Contin Educ Dent 1998;19(3):4-9.

18.Scurria MS, Shugars DA, Hayden WJ, Felton DA. General dentist patterns of restoring: endodontically treated
teeth. J Am Dent Assoc 1995;126(6):775-9.

19.Ghahroudi AR, Talaeppour AR, Mesgarzadeh A, Rokn A, Khorsand A, Mesgarzadeh N, et al. Radiographic
vertical bone loss evaluation around dental implants following one year of functional loading. J Dent Tehran
Univ Med Sci [Internet].2010 [cited 2017 Nov 9]:7(2):89-97.

20.Norton MR. Biologic and mechanical stability of single-tooth implants: 4-7 years follow -up. Clin Implant Dent
Relat Res 2001;3(4):214-20.

21.Norton MR. Multiple single-toothimplantrestorationsinthe posterior jaws: maintenance of marginal bone levels
with reference to the implant abutment microgap. Int J Oral Maxillofac Implants 2006;21(5).

22.Gotfredsen K. A 5-year prospective study of single tooth replacements supported by the Astra Techimplant: A
pilot study. Clin Implant Dent Relat Res 2004;6(1):1-8.

23.Guichet DL, Yoshinobu D, Caputo AA. Effect of splinting and interproximal contact tightness on load transfer
by implant restorations. J Prosthet Dent 2002;87(5):528-35.

24.Kwon MJ, Yeo IS, Kim YK, Yi YJ, Yang JH. Use of separate single tooth implant restorations to replace two or
more consecutive posterior teeth: a prospective cohort study forupto 1 year.J Adv Prosthodont 2010;2(2):54-7

25.Yepes JF, Al-Sabbagh M. Use of cone-beam computed tomography in early detection of implant failure. Dent
Clin [Internet]. 2015 [cited 2017 Nov16];59(1):41-56.

26.Akdeniz BG, Oksan T, Kovanlikaya |, Genc |. Evaluation of bone height and bone density by computed tomo-
graphy and panoramic radiography for implant recipient sites. J Oral Implantol 2000;26(2):114-9.

27.Raes F, Cosyn J, Crommelinck E, Coessens P, de Bruyn H. Immediate and conventional single implant treat-
ment in the anterior maxilla: 1-year results of a case series on hard and soft tissue response and esthetics. J
Clin Periodontol 2011;38(4):385-94.

28.Adell R, Lekholm U, Rockler B, Branemark Pl. A15-year study of osseointegrated implants in the treatment of
the edentulous jaw. Int J Oral Surg 1981:10(6):387-416.

DOI: 10.46934/ijp.v3i1.139



