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Abstract

Background: The marginal bone of dental implants is subjected to slight load modifications over time, conditioning
implant survival. Objective: Perform a systematic review of the literature analyzing the factors that contribute to
marginal bone loss (MBL) and the subsequent development of peri-implantitis.

Material and Methods: Bibliographic research in the databases PubMed, Medline and Scopus between 2010 and
2018 was performed. The inclusion criteria were articles published in the last 10 years and that were in English or
Spanish, that were carried out on humans, that were cohort studies, that included cases and controls or that used
randomized clinical trials. Exclusion criteria removed articles that contained clinical cases, case series or systema-
tic reviews.

Results: A total of 90 articles were analyzed that examined all the factors reported in the literature, such as idiosy-
ncratic factors, toxic habits, systemic drugs and implant characteristics (diameter, length, type surface, implant
connection, implant design and type of platform at the moment of the prosthetic load). Discussion: Patient charac-
teristics and associated pathologies must be taken into account when assessing MBL. MBL in all dental implants
can be considered independent of the type of prosthetic rehabilitation and the moment of load; this was emphasized.
The MBL is smaller in dental implants with rough surfaces, switch platforms and infracrestal localization, as they
are of multifactorial origin.

Conclusions: All the reviewed articles maintain a common criterion regarding the concept and measurement of
the MBL and highlighting the importance of radiodiagnosis for quantification. Longterm prospective studies with
unified criteria are needed to reduce bias by identifying the most relevant factors in MBL.
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Introduction

Rehabilitation through dental implants has a long his-
tory. Recently, the analysis and relevance of bone remo-
deling shows that rehabilitation occurs from the moment
of dental implant placement and the osseointegration
process and from the implant’s subsequent prosthetic re-
habilitation and submission to masticatory loads, as well
as the conservation and modification of the soft tissues
that surround dental implants to achieve adequate func-
tion (1).

The study of these variables begins with Albrektsson et
al. 1986 (2) and continues with Misch et al. 2008 (3),
who showed how remodeling of the bone surrounding
the crestal area of the implant takes place during the first
year after implant placement. A loss of up to 2 mm of
bone around the neck has been considered to be normal.
However, the subsequent remodeling of the surrounding
bone must continue be evaluated, since it can ultimately
lead to the loss of the dental implant.

To assess a dental implant’s success, different criteria
have been described, some of which are still valid today:
absence of peri-implant radiolucency, absence of mobi-
lity, annual bone loss of less than 0.2 mm after the first
year and absence of pain, infection and paresthesias (2).
However, new criteria have been incorporated in an at-
tempt to establish scales of implant quality by establi-
shing groups: Group I includes optimal health conditions,
Group II includes satisfactory health with stable implants
and a history of clinical problems, Group III includes
those who have implants with compromised health and
Group IV implants are considered failures (3).

Many factors that may influence marginal bone loss
(MBL) have been described in the scientific literature:
systemic factors of the patient (patient’s baseline pa-
thology, toxic habits), local factors (history/presence of
periodontal disease, poor oral hygiene, quality and bone
quantity) and characteristics of the implant (surface, dia-
meter, length and morphology) (4-8).

This systematic review aimed to examine previous ar-
ticles published in the scientific literature that examine
which factors contribute to MBL and the development
of peri-implantitis.

Material and Methods

This work has been carried out in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyzes (PRISMA) statement published in 2009
(9). The PI-CO question was asked: What factors in-
fluence the initial MBL after the placement of a dental
implant and its progression over time? To answer this,
a bibliographic search was carried out using PubMed,
Medline and Scopus databases and was limited to works
published during 2010-2018. The keywords used for the
search were “Marginal bone loss,” “dental implant” and
“peri-implantitis.”
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The inclusion criteria for the research literature were
articles published in the last 10 years and that were in
English or Spanish, that were carried out on humans and
that included the following types of studies: cohort stu-
dies, cases and controls or randomized clinical trials.
Exclusion criteria removed articles that contained clini-
cal cases, case series or systematic reviews.

All the information was obtained from the articles selec-
ted by one of the authors (ACG). The variables included
general information, such as the author, year of publica-
tion, type of study, sample size, number of patients eva-
luated and number of implants placed. Specific variables
included the definition used by the authors for MBL,
which types of radiography were used for the analysis
of MBL, which factors were evaluated in the study and
the results obtained.

Results

A systematic research of the PubMed database was carry
out with the following research strategies:

1. ((marginal[All Fields] AND (“bone diseases, meta-
bolic”[MeSH Terms] OR (“bone”[All Fields] AND “di-
seases”[All Fields] AND “metabolic”’[All Fields]) OR
“metabolic bone dis-eases”’[All Fields] OR (“bone”’[A-
11 Fields] AND “loss”[All Fields]) OR “bone loss[All
Fields])) AND (“peri-implantitis’[MeSH Terms] OR
“peri-implantitis”[All Fields] OR “pe-riimplantitis”[A-
11 Fields])) AND ((Clinical Trial[ptyp] OR Observatio-
nal Study[ptyp] OR Con-trolled Clinical Trial[ptyp])
AND “2008/12/01”’[PDat]: “2018/11/27”’[PDat] AND
“hu-mans”’[MeSH Terms] AND (English[lang] OR Spa-
nish[lang])). A total of 61 articles were found, of which,
after reading the title and summary, 36 were excluded
for not complying with the established inclusion criteria;
13 articles were selected (Fig. 1).

2. ((marginal[All Fields] AND (“bone diseases, meta-
bolic”[MeSH Terms] OR (“bone”’[All Fields] AND “di-
seases”[All Fields] AND “metabolic”’[All Fields]) OR
“metabolic bone dis-eases”’[All Fields] OR (“bone”[A-
11 Fields] AND “loss”[All Fields]) OR “bone loss[All
Fields])) AND (“dental implants”[MeSH Terms] OR
(“dental”[All Fields] AND “implants”[All Fields]) OR
“dental implants”[All Fields] OR (“dental”[All Fields]
AND “implant”[All Fields]) OR “dental implant”[All
Fields])) AND ((Clinical Trial[ptyp] OR Observatio-
nal Study[ptyp] OR Controlled Clinical Trial[ptyp])
AND “2008/12/01”’[PDat]: “2018/11/27’[PDat] AND
“humans”[MeSH Terms] AND (English[lang] OR Spa-
nish[lang])). A total of 619 articles were obtained, and
after reading the title and abstract, 82 articles were se-
lected (Fig. 2).

After the analysis of the articles obtained from both re-
search attempts, five repeated articles were found, resul-
ting in 90 articles being analyzed.

The articles included in the systematic review of the lite-

e1046



J Clin Exp Dent. 2019;11(11):e1045-71.

RISV PRISMA 2009 “MARGINAL BONE LOSS” AND “PERIIMPLANTITIS”

]

MESH/Pubmed
(n=20)

Scopus
(n=43)

MedlinePlus
(n=0)

Identification

(

l

)

Records after duplicates removed
(n=61)

Eligibility Screening

Included

l

Records screened

Records excluded

(n=49 )

(n=19)

I

Full-text articles assessed

Full-text articles excluded,

for eligibility
(n=30)

with reasons
(h=17)

l

Studies included in quali-
tative synthesis
(n=13)

}

Studies included in quanti-
tative synthesis
(n=13)

Marginal bone loss analysis

Fig. 1: Flowchart with the keywords “marginal bone loss” and “peri-implantitis.”

rature with the research topic of “marginal bone loss and
peri-implantitis” and with the research “marginal bone
loss and dental implant” can be observed in Table 1, 1
continue, 1 continue-1-18.

Discussion

Peri-implantitis was initially described as an infection
with pathological changes in the peri-implant tissues
(10). Subsequently, different criteria have been defined
for its diag-nosis: bleeding, probing depth of higher than
5 mm, exposure of 3 turns or more of the implant’s sur-
face (11) or radiographic observation of MBL, which is
defined as bone lost around the crestal area of the dental
implant (12).

-MBL Concept

Several authors defined MBL as the position of the mar-
ginal bone based on the position of the crestal bone that
is in contact with the implant compared to the more co-
ronal crestal reference point of the implant. Therefore,
the MBL measured radiographically mesially and dis-
tally would be the vertical distance from the crestal re-
ference point of the implant to the first contact with the
bone with the implant at the axial level and is measured
parallel to it (13).

The dimensional stability of the tissues is analyzed one
year after the prosthetic load of the implant, since during
the first year, different authors establish MBL limits of
1.5-2 mm (14), determining a single value of 1.8 mm
(15) against the 1.5 mm subsequently established (16).
Some authors suggested that after the first year, an MBL
greater than 0.2 mm per year can take place (2).

-MBL Diagnostic Tests

For the proper assessment of MBL around dental im-
plants, it is essential to go through complementary diag-
nostic tests (3). Among the most important radiological
tests, we observed the panoramic radiography or ortho-
pantomography and the periapical radiography; these tests
will only allow researchers to measure the proximal (me-
sial and distal) MBL of the implant vertically (3). On the
other hand, the conical beam tomography (CBCT) offers
us transversal cuts, giving us the possibility to obtain a
threedimensional evaluation of the MBL and measure
the MBL of the vestibular and lingual area of the implant
aside from being able to obtain values in the horizontal
sense (17). In addition, with respect to axial tomography,
the exposure time, radiation dose and economic cost are
reduced (18). However, only 4 of the 90 included studies
used cone beam tomography, and 8 of them resorted to
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Fig. 2: Flowchart with the keywords “marginal bone loss” and “dental implant.”

panoramic radiography, whereas the vast majority carried
out periapical radiographs of the implants by performing
a parallel technique with the help of positioners (Table 1,
1 continue, 1 continue-1-18).

-MBL Quantification

When quantifying MBL, some authors used different
software (19) and even used magnifying glasses to be
more exhaustive with the measurement (20). All the stu-
dies included in this review expressed this MBL quan-
titatively in millimeters, except for the study performed
by Corcuera et al. 2016 (21), in which Lagervall and
Jansson’s classification was used (22). This classifica-
tion gives grade 0 if there is no MBL, grade 1 when the
loss is equal to or less than 1/3 of the length of the im-
plant, grade 2 if the loss is greater than 1/3 but less than
2/3 of the length of the implant and grade 3 if it suffers
2/3. Corcuera et al. 2016 made a modification to this
classification, incorporating a grade 4 that includes im-
plants that were unsuccessful or non-surviving (21).
-MBL Influential Epidemiological Factors

The main idiosyncratic patient factors recorded in the
studies reviewed were age, gender, toxic habits and
systemic pathology (osteoporosis, osteopenia, Interleu-

kin-1b levels), in addition to the medication administe-
red (bisphosphonates) (23-27).

Few studies focused on assessing MBL and highlighted the
presence of systemic pathology, including a patient’s medi-
cation and/or their toxic habits. Although greater MBL has
been observed in smoking patients, independently of the
type of implant rehabilitation, MBL sometimes duplicates
these results independently of the type of implant rehabi-
litation applied (28). Sayardoust ef al. 2017 (25) indicated
that MBL was higher in the mechanized implants of smo-
king patients at 90 days, with a higher expression of the
proinflammatory cytokine IL-6 and a lower expression of
the osteogenic and osteocalcin gene. Predictors of MBL are
reflected in smoking, bleeding as a result of probing at 90
days, an expression of factor 1 alpha and an expression of
proinflammatory cytokine at 90 days (25).

Corcuera et al. 2017 (21) concluded that patients with
Down syndrome have significantly higher MBL (p <
0.001) if one implant per patient is selected (p < 0.05).
They also observed a greater loss of implants, especially
in those with greater MBL (p < 0.01). In the case group,
an increase in MBL (p < 0.05) and greater implant loss
(» <0.01) was also observed with age.

e1048



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

-own Aue je sdnoid

JUSISIIIP A} USOM]Oq SSO] ISOI0 dU0q
[ewrxoxdprur pue [eUISIew Ul SOOUQIOHJIP
JueoyIuSIS A[[eO1)STIE)S OU OIOM IOY ],

syuedwr usamioq
sso[ auoq [ewrxoxd
-prur pue [eurSIey

(enbruyo9) [o1

-Tered ‘uury Ajdsyua(q)
19z19ered

M Xy [eIoenuy

Surdew] 1001paN
‘SORJTIN (HIM PaIns
-BOW WU UT TN

syuerdwr (o9

syuanyed (¢

JAn0adsorg

-006:(#)0g-3ny-1nf S10T
‘sjuerdwy oBJO[[IXBIN [BIQ [
wup “Apmig dN-mo[[0] 189A-T
‘oA1}0adsolq ‘paziwopuel
-UON V :S93uey)) [RUOISUSW
-1(J 9NSSI], 1JOS pue duog
juerdw]-1104 uo soue)sIiq
juerdwioquy Jo 10934 YL

SI0T T8
19 SIZNOJNOY|

‘syuerduwr yySug|

-WW-Z ] 10 -] YA JUSUL) Sk J[qEI[dl
se s1 syuejduwr ySuo[-ww-/ 03 -G°G UM
JUSUIEDI) QY [, "WIW €G°() PASIXI 10U PIP
syueduwr 110YS dY) Ul SSO dUOQ “IOAIMOY
9uedwr oy) punoJe UoISsadal [eAISuI3

Aypiqess anssn Jog

"S6L-16L:(9)9€:00/A0N
910 U 2ANRIOISIY S}
-uopoldd [ u] "dn-moyjoq

YIWON-CT -[BLLL [ed1Ul[D

Pa[]01UOD) B UT SUMOID)
o13u1g Sunzoddng syuedwy
paepue)s yum poredwo)

1018213 )M ‘syuow 7] 1ok syuerduwr (1euon (HIN) 21emijos syuejdwy y3usT-110ys 910¢
)3ud]-pIepue)s dY) JO JOARJ Ul punoy -UQAUOD "SA SHIOYS) (enbruyoa) [oy1eIEd) [oSew] yim pans [oAdT-ouog juejdwi-11og ‘[e 19 Indzy
SeM JOUQIQJJIP JUBIYIUTIS A[[BONISHRIS yuerdur jo odAp, Xy [eIoenu] -BOW WW Ul TN syuoned ¢g [e1n [eorur) [RUISIBJA] JO JUOWISSISSY -BZOPUIJA
(50
> d) Ajeanoadsar ‘syuejdun 1 pue 1] TH-1€9:($)9€100
I0J WW [0 F (00 SNSIOA WW [§°() F -dag 9107 ue( 2AnE
1€°0 Jo ureS & sem sIedA ¢ 0) UOT)BI0)SI -10JSY SONUOPOLId [ Ju]
jusueuiod wo1j pap10o31 dFueyd YL ‘Apny§ paziwopuey
‘Ajoanoadsar ‘syuerdur uSisop xay [eu1d) ‘QA109dso1d v :SwoIsAg
-x2 pue syuejdwr uSisap snuod [eurIul [9A9] juejdw] uSisog uodexay
10J WW €6°0 F §'0- pue ww 09°0 F 6Z'0- | ®e[ided rewnrxoidigyuy (enbruyoey [oqRIRd) syuedur ¢g [BUI9IXH PUE SNUO)) [eu
sem sIedA ¢ 03 Juowdded juejdwr woy ‘uoroduuod jueduy 19zATered | (posn weidoid Ajroads -10)u] Y saguey)) suog 910C

93ueyd [9A9] SU0q [RUISIRW UBIW J ], 19N UM X [eIOBRIU] | JOU $90P) W Ul TN syuaned G JAnadsorg [euiS1ejq jo uostredwo)) ‘T 19 12doo)
(10000°0 > d) syuoned sworpuis umoq
ur AJuo pa1ndado ssof juerdwy (500 >
d suened 1od juerdwr suo (10000 > d
:ojdures a1uo) y1oddns suoq 0y oSewrep
QUWIOS MBS SWIOIPUAS UMO(T YNM syuanjed
IV "($0°0 > d uoned 1od juerdur suo
1000°0 > d :o1dwes amuo) Asfed [819219 $L91-L991:(S)1zsung
uey) TN 1oYS1Y & pey oWwoIpuks umoq "(pasn L10T "SusoAu] [BIQ UI[)
(50°0 > d) TGN IoyS1y pamoys sIsay) weidoid Aj10ads jou "Asred
-so1d [ejuop paxy Jun-ooIy) oy, "oSe (Asted 1RIQ219 SO0P ‘UONEBIYISSE]d [€1G9190 pUE JWOIPUAS
im pasearour (10°Q > d) ssoj juejdwr | °sa owoIpuAs umoq) Teo13ojorpes pasodoid syuerdwir 7/ | umo( ynum syuoned ur syuerd L10T
pue (500 > d) 19N (1000 > d) sojduwres A3o1oyped [edIpo]N S, UOSSUB[ pue [[eAId3 -WI JO SSO[ du0q [eursIeur ‘[& 19 sa10] ]
[1e ur 1oy3ry Apuesyrusis sem TN ySu9f Juerduy DdoO -e) spary) ut TN syuoned 61 aAnoadsonay PUE [BATAINS JO SIBIA INO,J -BIONDI0))
TN duyop deak
S)NSAY | SI[qeLIBA pajen[eA] Aydeadorpey 0) pasn BLIILID azi1s sjdureg ad£Ky Apmg WY | v 12 10Ny

yuerdwt [ejuop pue ssof auoq [eurd-rew pue  sunuerdw-11od pue ssof ouoq [eUISIRUL, [OIBISI ) I2)J8 PIPN[OUT SAIPN)S T AqEL

e1049



Marginal bone loss analysis

‘3urpeo] 03 Joud Sureay

Jo sypuowt ¢ 10)je pareaddesip 2ouaIdIp
s1y) Inq ‘D)) oy ut uey) (D) dnoid 159
o ur 1oySiy Appueoyrudis sem AJjiqels

(enb10y uonosur)

(SurSewy

"€T-$18:(§)gTiuns-Key

€10¢ "syuejdwy oejoIxey

ArewILIg "9oURIYIP JuLOYIUTIS B JuImoys Anqiqess juerduy DALINI ‘@1em -1Jos 810 [ u] ‘syuedwr [ejuop
‘syuejduir [01U0S J0J WW 9]°() F £8°() Pue ugisop 1AQ ewnyy) a1em syuedwt (| pagidwqns Jo sadA} om) ur
sjueldwul 359} 10 WW €]°() F GE'() SBM SSO] uuojerd yueduy -1JOS YIM PAINSBIN Apiqe)s pue ssof auoq [eurd €10T
QU0Q [)SAI0 UBAW ‘TUIPLO] I . T8 JUQ uS1sop juerduy JVL un ur TN syuoned /7 [eln [eorur)) | -TeWw JO UOTEN[BAD [eJIUI]D | ‘[ 10 UD[IND
"($0°0=d "WW G£"0-00'0
[BAIIUT SOUIPYUOD %,G6) W ¢°() Sem
osn Jo s1edk ¢ 1oye syuedur Jo Jred yoeo 695 1-7951:(21)SH00a
UIYIIM SOUBIQJIP UBIPAW Y, "(W (Z'0 910¢ "3ng 2eJo[[IXEN [BI0
UBIpaW) UONdIOSAT SSO] UOAD PIMOYS (uopamg “urd _oxur [ Ju] "SuIpeo] Jo S1BaK Al
syuerdwr pajeod-ojeuoydsoydsiq oy, ‘qV e1odS SOV 101e dn-mofyjoy oryder3
*0INJeINI] Oy} Ul payodar A[fensn uey (onbruyoey [oqrered) | enoog) Surdewr onsou syuerdwr 9g -orpey :syuepdur [ejuap
SS9 ST YOIYM ‘W ()/°() 9Q O} punoj sem jusuean Ioziaqered | -3erp yim paInseajy pajeod-areuoydsoydsiq 910¢
sjue[dwt [01U0d 10J TN UBIPIW Y, ojeuoydsoydsig m Xy [eloenu] un ur TN syuoned z¢ [e1n [eorur) JO [eL1) pasTuopuey ‘Te 19 IyBIqQY
6-SET: (UL S
*S3UIP10J21 [0NUOD JBIA-E 9107 "3Ing 9BJO[[IXBIA [BIO
pue Surpeof juejdu ‘[eseq ay) 18 (A193Ins [ ‘uondiosay suog [eI1sa1)
ssojdey ‘sa A1081ms dep uado) sdnoid g 19N (pasn weidoxd syuedwr 69 Jo uonenjeaq wo] -3uo]
o) udamiaq uondiosar suoq juerduwr-uad dep noyym 10 s A3190ds jou soop) :A1931ng Juedwy eyuag 910C

Ul PUNOj 2I9M SAJUIIIJIP [BIN)SIIBIS ON| anbiuyo9) [eo13Ing Aj192ds jou soop xy ww ul TN syuaned o4 2Andadsold | [euonipel] snsidA ssojdeq RUERERUGNE
06€-€L£:(P)O1L10T
sa3pLiq ‘[oyuerdwy [e1Q [ Ing ‘TeLn
(L000=dPL0 €10 10 UMOoId ATejiupn) QI1BM)JOS PA[[0NUOI PISTUIOPULI
1966 1D ‘WU ¢°() = 2duIdyIp) dnoid syueld (VSN ‘an “pue AU NW B WOIJ S)NSAT

saSueyo jusunnge pajeadar oy 10§ W
(£6°0) 05’0 pue dnoi3 jusunnqe dAHIUYP

oy 10§ ww (31°0) LO"( Sem SuIpeo]
10Je s189K ¢ TN ejdwi-tod uedjy

-WI UOI)ORI)XISOJ
101owrerp jueduy
RARLE

O°T) uoneoo] juejduy

(enbruyo2y
1911e1ed) J9ZI]91TRIRd
YIM Xy [eroenu]

-pai1] ‘uonerodio)
uorog) ofew|
uordg M paIns
-BOW WW Ul TN

syuerdur gz |

syuoned o8

eL [eatur

Suipeo[-jsod 1e94-¢ :A)1

-11qess anssy juejdwi-1ad

uo se3ueyo juounqe

pajeadar jo souenyur oy |,

L10T
‘[e 10 uessorg

‘sypuowt 71 18 (] = ) pue sypuowt 9 e
(7L6°0 = @) ‘sypuowt ¢ 1 (679°0 = d) Jued
-JIuSIS JOU 2IOM BIUOOIIZ PUB AO[[E [BIoUWL

9]qOU UM} SIOUIIJIP SSO AU0q
[1S010 2} “IOAIMOY] ‘sypuowt 7 18 (00°0
= d) pue syjuowr 9 J& (8€0°0 = d) ‘syuouwr
€18 (£00°0 = d) SUONEI0)SAI paseq

-Ao[[e [elour 9[qOU UBY[) SSO dUOQ [BISAIO

€9-LSH:(9)0p ung

e1050

I0USTY POMOYS SUOTIRIOISAI AO[[e [ejot €10T 'TIqeyay [e10 [ 'Teln

aseq o3 pasny urefeatod oy, (50°0 < d) (Lzzra [BOIUI[O PISIWOPUEI B :S[BLID}
swaIsAs juedwil uey) SSOJ AUOq [8ISAI0 (onbruyo9y [oqeIRd) NIVY) 21em)jos syuerdwr £/ -ew d1njonysiadns JuLISJIp
uo (S10°0 =d ‘SLS 0 = ¢) 10930 1918213 [eLIS)RW J139Y)S0Id 19z119ered UM pains Qo1y) ym swdsAs juerduar €10T

QABY[ 0) PUNOJ AIIM S[RLIOIEU O1}AYIS0IJ wo)sAs juerduy M XY [eIoenu] -BOW W ur TN syuoned ¢¢ [e1n [eoruI)) 0M] JO SSO AU0q [euISIe Te e ymp

J Clin Exp Dent. 2019;11(11):e1045-71.

‘Juerdw [eyuop pue ssof auoq [eurS-rew pue  snnuejdwi-riod pue sso ouoq [eUISIEWL,, [OIBISII A} I9}J8 POPN]OUT SAPNJS :PDNUNIUOD | A[QEL



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

(100" > d) saus juejdwr usamjaq sso|
Qu0q [ejUOZIIOY pue SSO] 9U0q [BIILIA
Ul pUNOJ SeM QJUIIYIP JuBOYIUSIS ©
‘sdnois y1oq 10, ‘sdnoid ueamioq Ajpued
-JIu3Is JOJJIP 10U PIP SSO[ QUOQ [BIUOZLIOY
o[IyM (100" > d) V¥ UE ey} ssof ouoq
[e9119A JuBOYIUSIS d10W Py Vg © ‘€1
pue [ 11V (V) judwyoene Jeq 10J Wi
€5°0 F LL°0 pue (V) Juduyoene [[eq
)M IOJ WU 84°() F 88°() SeM SSO[ dU0q
[eIUOZLIOY pUR W $4°() F ()’ | PUL W
£S°0 F 9€'] Sem SSO[ QUO0q [BIIMIA ‘SIBOK

€ 1YV (500" > d) sdnoi3 yroq 105 (1.L)
1894 1 ypm paredwod (¢1,) uoniasur 1oye

(Sunurds

INOYIIM IO Jeq M
payurds syuerdur ur
QINJUOPIIAO) UOT)

U] PANISQAD) ‘orem
-yos ddyggpuewaq

syuerduwr (o9

8YL-T¥L:(S)9TT:AON

910T U Iosold [
‘AydeiSowoy
pandwod-weaq suod Juisn
[11) TEOTUI[O PI[[OIIUOD PIZT
-WOPURI Y :SOINJUIPIOAO
191qrpuew Surureyds syuejdur
papeo] Ajarerpawul pajurds

s10A ¢ e A[JUBOYIUSIS POSEOIOUT SSO[ | -BIIqRYQI O1OYISOI] -UQ [IIM PAINSEIA -uou pue pojurjds punoie 9102
QUO0Q [LJUOZLIOY PUE SSO dUOQ [BITIIA T9IN 109D ur TN syuoned o¢ [e1n TeoTuI)) SSO[ QUOQ [IUSIFUWINII) ‘Te 30 peAs|g
8S-8pi(0)1gtdy
'sdnoi3 o) uoamjaq payrodar -IeJ 9107 "syuerdu
sem suopesldwos onoypsold pue sysia SBJO[[IXBIA [BIO [ W]
soueuoUIEW JO ASUanbaly ur 0oUIQPIP Apmg pajjonuo)
ou ‘os]y 'sso] auoq oryderSorper yim yySuoy juerdwy paziwopuey V :21uop
P2Je[a1100 Jou d19M Sud Juejdur pue (onb1oy uonsosur) -I9AQ 9[qIPUBIA PauIeIoy
onbioy uontosuy “dnois syuejdwr Ajoje Aypigess juerduy (yyeoy Jo s -1072007] € Sunoddng
-Ipowul Y} ul ssof auoq orydeiSorper (pa1103op 10 -nsuj feuoneN ‘zy’ 1 syuerdur (9 syuejdw Suipeo-pakejoq
SSO[ UIIM ‘SYIUOW 7] J& PIAIOSQO Sem oyerpaurwr) Surpeo| (onbruyo2) | uoIsIOA ‘[ 9FeW] YIIM pUe -0JeIPOWIW] PUNOIY 910C 'Ie

90URIAYIP JueoYIUSIS A[[eonsnels v

juerdwr Jo yuowoN

[o11eIed) X JRIORIU]

painsesw ww TN

syuoned ¢

eL [eatur)

osuodsoy suog [euISIe|N

10 er[Seouryog

(100" = d) TN 831
Apueoyrusis payqryxe syuejdur joadse
[BUOIOD POPLRAIYIOIOTW A} SBAIYM “THN

sa3pLiq

(ooud

-19§ i[esH sex?] jo
AJISIOATU() ‘SMOPUIA
10} (00" € UOISIOA) 00,

¥9-L59:(g)TEUNg
-KeIN 9107 "syuejdwy oejog
-[IXeIA [BIQ [ U] "SWISAS
juerdwy JURIAPI PUNOIY

JUIOYIP ApuBdYIUSIS A[[eonsnels JqIyxd 10 UMOI0 AIejiun) a8ew] VSOSHLN syuedwr G¢ | 93uey) [oA9T-2uog [euld

jou pip sjueduwi 3oadse [euo109 pauryoewr doejans jueduy (onbruyody UM pains -IBJA JO UOTJEN[BAT QAD
oy pue syuejdur 99ejIns-y3nor ay |, wd)sAs Juerduy 1911e1ed) X [RI0BDUL -BOW W ul TN syuanyed 46 dAnadsorg -03dso1d wid-8uo TV | 910C ‘T8 10 99T

(oouery 9-06:(1)$7°q2d

(120 ‘LB ‘oIBMIJOS 9107 “1ue( 1ueduwy] 's10)00S

= d) S[9A9] auoq d[qeredwos pey sdnoid u1sop jueduy $s900€ smopulm Ayd uonoenXy Ysal Ul pade[d

0q ‘Z[ pue 9 squow 1y “(10°0 = d) DD (A ‘d D (enbrutjo2) [oy[esed) -01]) 21eMJOS 000T swedun |4 siuedw] [eudq punory [
Ay} uey) TN 2IOW 1M PIIRIOOSSE UIq ‘T) uoneoo] juerduwy Iozipayered Aydoui], y3im pains -A97 duog [eUISIRIA UO USIS 9107 T8
9AeY sdnoIF PeaIyIOIOTW AY) ‘¢ YHUOW Iy y13uay Juerduy M Xy [eloenup -BOW WW Ul TN syuaned o¢ [e1n [earur) -9 PRAIYIOIdIIA JO 1991 19 puesIOy

Juerdwt [eyuop pue ssof auoq [eurd-rew pue  snunuerdw-11od pue ssof ouoq [eUISIRWL,, [OIBISI A} I19)J8 PIPN[OUT SAIPN)S :[-dNUNU0I | J[qEL,

el051



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

‘90udNIUI JOUTW ©

Auo pey woysAs JUdWYOELI)E Y} SEaIdYM
‘ooeyans yuedwr pue [000j01d Surpeo|
£q Apueoyrugis pa1ojjip Surpeoj Jo 1edk
181 Y3 Ul TA JO Junowe ay [ ‘porrad
Surjopowa A[1ed oY) SuLnp [BI1oOyouUdq
9q Aew saoejIns juejdwi pausy3noy
‘uorjouny jo 1edk is1y oYy Surmp JuLl
-IN950 Surjopowal Jo Ajtofew oY) Yium
‘wI9) 3U0] 9y} JOAO S[OAS] SU0q [euISIRW
ur A)1[1qe)s Sem 919 ], ‘ured pue ssof
ou0q Jo soposido yim Jeak 11y oy} Iojje

(107890] "SA s1oUTE)AI
[1eq) SIUQWIYILNY

(onbruyoey [oyyered)
10z1jo[[eIRd

(IjowIj[IW € JO SYIu}
Ul 9[BJS B PRy YoIyMm)
sse[3 Suikjudew yeod
& SuIsn ‘uonesy
-uSew /X Y)Im pains

syuerdwr z1g

‘Te-1Tep)eTsny-Ing 010T
"JUOPOY3SOI{ [ JUJ "SSWOINO
Ie9A-()] :SWISAS JUSWIYOE)
-Je pue sj0o0j01d Surpeo|
JUQIQJJIP SUISN SAINJUSPISAO
juejduwi-om) J9[qrpueu

S[9A9] MO] Je PassaiSord TN [enuuy doeyuns juejduy M Xy [eroenuy -BOW W ul TN syuoned 90| aAnadsonay M SSO duoq [eulSIe] | 10T ‘T8 10 BN
"TIN Ul 3USI9Ip
JuedyrIugis A[jeonsne)s e sem a1oy [, “dn L-0€8:(11)6€AON
-MOT[0F Te9A-] 9T} O} S[OAJ] QUOQ [BISAIO 2102 TIqeyay 1e1Q [ “dn
o3 9A19s1d pnoo usisop Suryoyms -MO[[0] JBaA-] V ‘TeLn
-uwopyerd oy Jey) pajesrpur Apnys sty PA[[ONUOD PISIWOPUET &
JO sowodnQ “ww gi() Sem juedur Juerdwr [9A9]-0U0q pue
uwiojye]d prepue)s y)im ssof 9uoq JO urdw syuedun 11 juerdur [9AS[-oNSST} punoIe Z102
oy pue ‘wwr [()°(- sem syuejdwr ur ugisop (onbruyoey [oqrered) | oFew [HN yim pains QOUBUIUIBW JUOQ [BUISIBW | ‘[€ J OSOULIO]
-yoyms-wirogied yIIm SSO[ du0q JO UL uuiojyerd juerdury Xy [eIoenu] -BOW W Ul TN syuoned 46 [emn [eorur)) | Jo uonenyeas orydersorpey -ZOPUBUID
(1000 > d)
josqns 9[ewd) ay} ur dnoi3 o3e 1eak-09
01 -G 2y uI yead e payoear 1nq ‘syuaned
orewr ur 93e M pasearour A[dAIssargord
TGN (100070 > d) 2[qIpuew ) Ul 10U
nq ‘e[[xewr oY) ut TEIN Y31y pey 15069€:710Z°%10T
syuoned 10p]Q “syuaned o[ewdy A[pajru] ‘U] SOy paworg
2I0W ‘pUE J[BUW UI PAAIISAO Sem (10000 “woIsAs jueydur
> d) TN pue Iajourerp juejdwr usamioq I1010welp Juerduy wnrwald yim [eLn Iedk-¢ ©
drysuonerar v *(L00°0 > d) 2[qIpuew ) | (J[qIpuBW O Je[IXeU) woyy synsai :syuejdwr snoas
ul uey) e[[Ixewt 9y} ul syue[dwr punore uonedso] juejduy aremyog SurSewy sjuepdwt 7¢9 -SOpUd punoIe SSof dUoq [8
PaAIdsqo sem TN 1YSIH ‘(NIS F Iopuan XMISO [Im paIns -ur3IewW Uo J)Is UONISUI pue $10T
ueaw) ¢0°0 F W g sem TN [[810AQ By DdoO -BOW W ul TN syuoned 76z [e1n [eoruI) ‘Jopua3 ‘a3e J0 199130 Y L ‘T8 19 LSaN
'sdnoi3 oyj uoomieq sivjowered jeorurd
UT 9OUSIOJJIP OU YIIM ‘POOT sem uorouny L8TT-081T:(C1)EF 00
[eOTuI[D) "uonduUNJ Jo sIedk ¢ 1a1ye syuerd 910¢ ‘[oyuopoLIdd ur) [
-wil x1s Aq pajroddns saInjudpidAo oy ‘[eLn) PI[[OTUO0D PIZIOpULI
JOLIQJUI JOU 2IOM UO0IFI AIB[[IXEW JOLI} © WOJJ SI[NSAI J1BIA-G :u0I3a1
-ue oy} ul syue[dwl INOJ UO SAINJUIPIAAO0 | (sjuejdur Jo roquunu) (onbruyoey [oqRIRd) syuedwt Gz JoL)uE o) ut syuedur
palroddns-1eq ‘arnjuop Are[ixeut 1oy} sjuedwit 9 10 19z19ered XIS 10 Inoj Aq pajroddns 910T
Jo syurerdwoo Jeuonouny yym syuonjed uy | wo sisayysord pugAH M Xy [eroenuy ur ur TN syuaned (g [e1n JeoTuI)) SOINJUIPIIAO ATR[[TXBIA ‘Te 12 101S

‘Jueydur [eyuop pue ssof ouoq [eurS-rew pue  spnuejdwi-11od pue ssof ouoq [eurSIeus,, YoIeasal oY) 10jJ& PAPN[OUL SAIPNIS 17-INUNU0I | QL]

el1052



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

"POAIISQO 2IOM AJISUOP QUOQ pUE
ous juerdwr ‘Xos 0} PojR[dl SOIUAIOPIP
JuedyIuSIS ON WW /€0 F CEQ Sem
SSO[ uoq uedw Ay} ‘dn-Mmoj[o} 18-z oY)

syuerdur Jo roquuny
(¢ 10 7) Kirenb osuog
(e1qrpuew o reqrxeur)

(onbruyooy [oyyered)

oIBM)OS
[ 9Sew] yim poins

syuerdwr gg

LL-69€1:(9)0g" 02

-AON §10¢ "syuejduy
OBJO[[IXBIN [BIQ [ U]
‘uonenyead orqdeidorper
pue [BOTUI]D JBOA-T © :Uol)
-150d [e)sa10gns Je pagIow
-qnsuou paoeyd sjusunnge
payams-uroprerd ym
syue[dwl punoe so3ueyo

S10T

0) uorIosul yuedwr woIq uonedso] juerduy Xy [eJoenup -BOW W ul TN syuaned o 0A1)0adsonoy | ouoq [BISAIO0 PUB ANSSI) YOS | [B 10 MIoWIY
(A10A1n03dsa1 “%6°LT "SA %8'TT)
dog Jo sojel 1e[IwIs se [[om se ([g] =
d] Ajeanoadsar ‘wiw [470] 7 pue [¢°0]
7 = [@S] uesw) sdnoid ssojdey pue
deg ur punoj o1om (qdd JO S[OA9] uBSW LEE
Tejrurrg o 1940 Suiqoxd uo Surpaelq -Lge(g)Leung/AeN L10T
10 (0dd) yrdop 1o00d Surqoad ur 9oud U9 2A1BI0ISY SINUOPO
-I0JJIP JUBOYIUSIS A[[EO1ISTIB)S OU Sem 1194 [ U] SHNSOY TeOx-G']
19y L, (SO" > d) STeok ¢'g 1 wwi ¢°() 0} sonu :J0o0j014 defq 1o ssojdefq e
PIseaIop YoIyM ‘G| 18K y3noiy) sso| 9o01d duo JudWw -19gAD) BIPIN ‘4°0°8 ynm paoserd syuejdwy [ejuoq
QUO0q JO WU ()'[-§°() SEM IO} “TOAOSIOIN -nqe pue juefdu] UoISIoA JySIsuy o1g syuerduwir g | 9091J-0U() punoIy sesuey)
(100" > d) W) YIIM SSOJ dUO0q JO S[OAI] dep noyym 10 Yrm (onbruyo?y | -a8ew] yym painsedwr [9A9T anSSI] 1JOS pue L10T
ueow SuISBIIOIP Po)sa33ns sisA[euy anbruyo9) [eo13Ing 1°11ered) X [RIOBDUL ‘ww ur TN syuaned zg aandadsonay Juog pue sojey [BAIAING ‘Te 30 wnoig
'$1039
-wered earSuis oy 10y sdnoiS omy oy
U9IMIOQ PUNOJ IOM SIIUSIOYIP JUBOLYIU
=515 ON "(#00°0 = d) Siuoned [enprarpur ur
g pue v sdnoi3 uoomioq ssoj auoq [ejso1o
Ul 9OULIQYIP JUBOYIUSIS B PI[BIAAI 159 ) P-L€61:(21)0892a
paated oy "Suipeo] [euonounj jo Iedk | 6007 '10IUOpoLIdd [
10 doy Juedwir oy mojeq wiw ¢() paoeld “SuIpeo] 1oy Apnis oA1}
speaxyjodrw yym dnoid ayy ur wwt (Zz°0 -0adsoud 189A4-1 © :uOnEIO[
:as) o¢'o pue doy juedu oy je paoerd (enbruyooy syuerdu oy PBAIYIOIONU UO PISeq SSO|
speaxyjoorw yym dnois ayy ur wwt (61°0 1911exed) 10zZI19[[RIRd | pasn weidoid AJroads quoq [eurSrew juejdwi-tod 600C
:dS) 91°0 Sem SSO| ouoq d3eIdAER A uS3isop jueduy M X [eIORIU] | JOU S0P W ul TN syuaned g aA1poadsorg Jo sisAjeue oanereduio)) ‘[e 10 Suog

"SUSISOp 09U JUAIIYIP

pue sdnoi3 onbioj uonIssur yjoq usomioq
QOUQIQYJIP OU PO[BIAI PINY JB[NOIADID
juerdw-11ad oy ur ¢ 1-un[no[IAuI JO SO
-AQ] UI0J0IJ "PUNOJ sem [9A] ouoq jueld
-wi-11ad uo uS1sap yoou juejdur 1o anbioy
UONJASUI JO doUINPUI JUBOYIUSIS ON

S[OAQ] q-UNNAIdIU]

uS1sop juejduy
(enbio} uoniesur)
Aypiqess juerduy

(enbruyooy
[errexed) xy [eroenuy

pasn weidoid Ajroads
JOU S0P ‘Wi Ul TN

syuerdwr {8

syuoned ¢

[eLn [ednu)

¥L-899:(S)9100 $10T 'Sy
je[oy Juo Juerdwy ur)
‘Teln

ynow-jjds paziwopuel e
:19A9] ouoq juejdu-1ad uo
uS1sap yoau juedurr pue
onbioy uonissur jo joeduwy

¥10T Te 32 JOH

‘juedwr [ejudp pue ssoj ouoq [eurs-rew pue  snnueduwi-11od pue $soj ouoq [euISIewW,, YOIBOSAI Y} 19} PAPN]OUL SAIPN)S :€-INUNU0I | J[qE],

el053



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

‘[njSurueaw AJ[eoruI[o PaISPISUOD J0U
SEM W [*() JO 9IUIYJIP Y} IOAMOY
'sdnoId om) oy} USIM)9q UIIS SBM SSO]
QU0Qq Ul 90UAIJIP JuedyIuSIS v (W
7°0 :93uel 9[r3Ienbiojur) WW €' PIMOYs
dnoi3 pajurjdsuou oy ‘ssof duoq Jo (wuwr
7°0 :93ue1 o[nrenbiojur) ww 7| JO UBOW
e pamoys dnoi3 pojurids oy} ‘sresk o] 1y

uon
-eJI[IqeyQI O1AYISOId

(onbruyoey [oyrered)
Xy [eloenuy

(pasn wrer3oxd Ajroads
J0U $90P) W ul TN

syuerduwr ze|

syuoned 4

[eLn [ednur)

8- 111:(2)ogtdy

-Ie]N 10T "syue[duuy
OBJO[[IXBIN 810 [ U]

‘[e11) PI[[ONU0D PIZI
-WOpUEl 1edk-()| © SUONEIO)
-sa1 pjurjdsuou pue pajurds
M paloysal syuefdur
judoelpe o[dnnw punore
o3ueyd [0A9[-ou0q [euld
-IEW JO UONEN|BAD [@IIUI]))

S10¢
‘Te 19 0]0SIA

(50°0 > d) dnoi3 a0a1d-z ayy

Ul SSO[ QUO(q SSI[ YIIM [9A3] Juanjed ayy uo
doueoyIudIs [edr)siye)s payoear sdnoid
) U2IM}2q SOOUIIYJIP asay [, “(90a1d )
(ww gg"oF) wuw G7°0- pue (9001d 7) (ww
L€°0 F) WW 9()°(- 9I9M SINJBA [9A[-JUSI}
-ed "(e0ard 1) (wrw 760 F) wwr £g°0- 0}
pue (2031d 7) (Ww 7€°0 F @S) W §0°0-

(sooa1d
omy 10 9031d suo

vsn
‘an

“epsoyIog “YIEoH Jo
Saymsuy [euoneN

Juerdun 17

6-Tr1:(0)ST'92d

10 "soy syuejduy [e1Q
urp) ‘Surpeoj Jo 1eak duo

je syynsax orydes3orper pue
oryderSowap :swo)sAs jueyd
-wit [eyudp om) Surredwod

0} pajunowre [9Ad] jue[duwt 9y} Uo S[OAJ] juounqe pue jued (onbruyooy [orered) ¢ 9Few] yym pains Apnjs [eo1UI[O PO[[ONUOD 10T
suoq [eurSrewr ueaur ut sodueyo oy, | -wur) uSisop juejduy Xy [eloenuy -BOW W ul TN syuoned (9 [eL1 [edrur]) paziwopuel oA0adsord ‘& 19 BWIOY [,
999-199:(¢)zg ung
/KRN L10T “Syuerduy
OBJO[[IXBIN [BIQ [ U]
“[BLLL [edIUI[D
“wSIMuapa Jenqipuew Jou)sod [enred poziwopuey v :sjuejduy
yim syudned ur saSueyo [9A9] duoq Ul (pa1103op 10 paSiowqng popeo] pakejoq
syuejdwi pagiowqnsuou pue pagiowqgns djerpawwl) Surpeo| wntre) pue ‘syue[dw] pagrowqns
u29M19q I0 syuejdwr papeo] pake|op pue juerdwr Jo JuowoN -UOWINIISU]) AIBMIJOS -UON papeo] pake[oqg
A[OYRIPOWIWI USOMIOQ PUNOY OIOM SOIUD (poS1owgns TT0O] MIIATUID syuejdur Gy ‘syuejdw] papeo] Ajojerpaw
-19p31p JuedoyIuSs A[eonsnes ou ‘syuerd 10U J0 pagiowiqns) (onbruyo2y j9yjered) M paIns -wq Jo seSuey)) [0AdT-ou0g L10T e

- oy Surmorjoy pourad yyuow-g oy uf

uorneoo] juerduy

Xy [eroenuy

-BOW WW Ul TN

syuoned ¢

eL [eatur

[eurreq jo uostredwo))

10 [oWOELID)

dnoi3 s1yy 10] W G7' [ F $°0

JO TN uBaw & M 9,¢6 Jo uonzodord
Tea1ans juedur 1eoA-g & Sunuasardox
9uounurodde dn-mof[o} [euy oy} 10}

pawnjar syuedwr Zeg yim syoalqns K110,

uoneoo] juejduy
13owelp juerduy

(enbruyoey [orRIRd)
Xy [eIoenu]

(swaIs&g 2qopy ‘SO
107RDSN] -[]) 9IBMIJOS
Suisn pue uoneoyIu
-3ew £X y)m paIns
-BOW W UT TN

siuefdwr 9o¢

syuaned ¢

[eL [edruI)

0L-+911:(S)1€:100-dos 9102
‘syuedwy oBJO[[IXEIA [BIO [
U] ‘Tel], [eour]) 2A1n0ds
-0I4 & wo1j paureiqQ ereq
SaW09IN() 1A -G uo J0day
V :uoneudwisny suog
JNOYJIM UOIIRIO)SIY [BUOIS
-1AOIJ PoxI B (M B[[IXB]A
snofmuap4 Y ut syuerdug
Jo SuipeorT 9jerpaw]

910¢
‘[e 32 oweljog,

uerdwn [ejuap pue ssof auoq [eurd-rew pue  snnuejduwi-11od pue sSo oUOQ [RUTSIEUL, [OIBISI O} I19)J& POPN]IUT SAIPNIS :{H-INUNUD | A[qe],

el054



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

‘DL =y utjouing HH

o ur TN ueowr Jueoyrudis A[[eonsiels
© pojensuowdp dn-mof[oy aInuo ay
Surmnp suostredwos dnoiSenur ‘ssofoy)
-IOAQN "UOTIOQUUOD UMOID J1d}JE SYuOL
09 Pue ¢ ‘9 je (Juouneay uoSie Jo
ewsse[d) D1, oy yym paredwos (Surwedls
£q [000301d Surues[d) HY) Y} UI PALIND
-00 TN ueow 19y31y A[[eonsnels y

(WdD'D
uoneoo] jueduy

anbruyo9) [orrered
g9y 911

10z1jo[[eIRd

M XY [BIOBIU]

VO

‘[oryey UBS YSApo)
NV 01SZA “900T
peooINy YIM pains
-BOW WW Ut TN

syuerdwr 0¢

syuoned (¢

[eL et

T yeri(p)L8iady

910T "[ouopoLIzd [

‘[eLLL pa[jonuo)
paziwopuey e Jo dn-mofjog
Ie9X -G U031y Jo ewise[d Aq
Suruea[) juounnqy juejdwy

910C

‘e 30 ofjnue))

'sdnoI3 uoam1aq punoj 2Iom SOUIJ

1 JueoyrusIs A[eonsne)s oN (W ¢z°0
F$0°0 :DD ‘ww 0g"Q F L1°0— :dnoid
$15010d00)S0) WW /70 F $(°(0- Sem [9Ad]
s.300[qns © uo uoneIdle TN [[BIOA0 YL

(Aypreay ‘sa
eruado9)so sisorod
-09)$0) A)JISuap duog

(onbruyoy
1911e1ed) X TRIOBDUL

(vsn ‘v ‘esor

ueg “ouJ SWaIsAg
2qopy ‘SO Jojyensny|y)
QIBMIJOS [IIM PAINs
-BOWI W U TN

syuerdur gy |

syuanyed g4

[eL [eorur))

"T01-S6:(1)8TUel L10T
'soy syuerdwy [e1Q ur)
'S)[nsal Jeok-|
e1u0d09)so/s1s010d0d)so
y)m 95e Jo s1edk ()9 I9A0
uowoM Ul Juduear) juerdur
JO SW00INO [BOTUT]O AT} e
-NBAd 0} ApN3S IOJUIN N
‘P[00I ‘pazIuropuet
-uou ‘9Anoadsoid ‘uado uy

LI0T T8
UBULIOUIWIDJ,

*dnoi3 Surpeo| [eUOUIAUOD

oy ur ueyp Joys1y o1om dnoid Surpeof
Q)RIPAUIWI AU} UT SIS [BIQE] PUL [EISIP
oy Je sypdop Surqoad oy [, "poAISSqo d1om
sdnoi3 ay) usemioq ssof auoq [BJUOZLIOY
Ul SOOUAIQYIP JueoyIugis ou pue ‘dnoi3
SuIpEO[-[EUOIIUSAUOD AU} UBY) SOYS [eIqe]
PUE [B)SIP J& SSO[ dUOQ [EO1}IOA JUBOYIUSIS
d10wW pop109a1 dnoid Jurpeol-ojerpawrul
oy ‘porrad dn-mof[o] 1eok-¢ € 101y

I1010welp juerduy
ySu9f yuerdwy
(pa11ayap 1o
d)erpawur) Surpeoj
juedul Jo JUSUWIOIA]

129D

(10Ma1A WODIA #T'1
UOISIOA ‘MIIANITXIN)
QIEM)JOS YJIM paIns
-BOW WW Ul TN

syuerdwr 09

syuoned 9¢

eL [eatur

€05-96v:(v)etidy z10T
'soy syuerdwiy [eI0 D
‘Ten

[eOIUI[O PAZIWOPULT JeIA-¢
€ :0INJUOPIIAO ID[qIpUB
paurejai-[ieq e Suntoddns
syue[dwr om) papeo] A[ojeIp
-QWIWI PUE [BUOIUIAUOD O}
Judoelpe ssof ouoq [eUISIEI

(414
‘Te 10 peAs|q

(100070 > d)
DL oy ur uey) HY) dy) ut Loysiy Apuesyru
-31s 910M 1500 pue dwy [ed13Ing partodar
d1oMm suoryed1dwod ma) v (1070 = d ‘W
LT'0 'SA W (7°0) SIBdA ¢ J& PUE (900°0 =
d ‘W [g°0 SA W ]°() Jeak | 18 y10q
‘DL oY) ul ueyy HY Ay ut 1oydiy Apued
-yruss sem TN UedIN “(£00°0 =d 9 1L
'SA ') (D1) swepdun (wuw-9) 10ys
oy ueyy OS] ueaw 1dySiy Apuedyrudis
e pey (D)) swerdunr (ww-g7 <) yIud[
-pIepuels Jo juowodeld snodueynuwls
UJIM UOIIBAQ[Q J0OO]J SNUIS o) ‘S1BdA ¢ Iy

*(30u 10 11 snurs A1e|
-[IXeW) UONBIdUAZIY
3udp Jueduy

5dO

(vsn

‘AN “JoHdpaL] ‘UoLS
‘oFew] UOIS)
QIBM)JOS IIM PAINS
-eow ww ur TN

syuerdut (g

syuaned ¢¢

eL [eoru)

LOTT-L601:(6)87°d0S L10T
'soy syuerdwy (10 UI)
‘dn-moj[oy

Ie9K-¢ © U)IM [BLI) PO[[O1IU0D
pozrwopuel e :syuejdur
[e1uap (ww-0 1<) 103uo] Jo
juowdded pue uoreAs[d
100[J snuis sns1dA syuefd

-l [eyuop (Ww-9) 1oy

L10T

‘Te 10 IR

“yuepdwr [eJudp pue ssof ouoq JeuiS-rew pue  snnuedwi-110d pue ssoj ouoq [eurSIew,, YOIEdSAI Y} 19} B PAPNOUL SAIPNIS :G-INUIIU0D | J[qeL

el055



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

‘syuedwn JUOWAYR [JS A} 10J LI

LT'0 F $S°0 PUL 10BIUOD [OTUOD 1) I0]
W $¢°0 F 1970 ‘[eotpur]£o ayy 10§ wiw
€°0 F 88°0 SEM SSO[ 2UOQ [B)SAID UBIWI
YL *(s0°0 > d) syuedwr [eo1uod pue [ed
-LIPUIAD 91} USIM)Q PIPIOII SSO dUOq
IR[OJATE JO JUNOWIE S} U PIPIOIAI dI0M

(Jeoruoo ‘reotpurf

(onbruyoy
1911exed) 19Z119 [RIRd

(posn weidod AJroads

syuerdwr G/,

S-26:(1)1Luer

€10 "PUBdS [OIUOPQ BIOY
‘1894 | 10)j€ SuJIsop juo
-I1p m syuerdut [eyuop
punoure S[9A9] du0q [euISIew

€10T 'Te 12 Yap

SOOUQIQJJIP JUBOYIUSIS ‘Syjuowt 7] Iy -£9) ug1sap juerduwy UM X [eIOBRIU] | JOU SO0P) W Ul TN syuaned ¢ JAnoadsoid | Jo uonenpead owydeidoipey | -ezepoyped]
“Suipeo] 10Ye s1eak (] 18
sdnoi3 omy oy) ueam1dq (69%°0 =d T9°0
01 810~ 1D %56 “WW L()°() = 9OUIYIP)
soBueyo [9A9] aNSSN-)JOS pue (640 = d
'§9°0 03 67°0— 1D %S6 WW §0°0 = OUd
-Ioj1p) suoq juejdwi-110d Jo swio) ur
PIISIXd SOOUIIIP JueoyIuSIs AJ[eo '0€2-617:(£)6:910C
-nsneis oN ‘syuejdwr papeoy (ww gz°() ‘Joyuerduwy [e1Q [ Ing
AJIed pue (W §¢°()) A[oreIpawuI ) ‘syuanjed snojnuaps Arented
18 (quowaoeld juerdwr 19)je syjuow § uoneso] juerduy aremyos (VSN ur syuefdwr [eyuap Jo Surpeoy
PAISAI[OP 2IoM SUOIIRIOISI [BUL [} ‘pueArey ‘uonerod AJTBd SNSIOA [BSN[OJ0-UOU
QUI[9SBq 9} WIOIJ SANSST) JJOS TBNQUISIA (pa113yp 10 (anbruyoa -10D) UOIAS) dFew] syuedwi zg QJBIPAWI] :[BL) PI[[ONUOD
a1 Jo (100°0 > d) UOISSaIAI JUBOYIUTIS dJeIpawur) Surpeo] [o11ered) 1oziporrered uordg YIIm pans PASIWOPURI 212 NUL 910¢

ATeonsnels e sem a10y) ‘s1edk O 1y

juejduwr Jo yuotwojn

PIM Xy [eroenu]

-BOW WW Ul TN

syuoned zg

eL [eatur)

& woyy 1odor 1edk-0] v

‘T8 19 maynzZ

'SoIM)EaJ OM)
asay Jnoym syuejdwr uey) 12339q Sur
-peoj [euonouny Jsurede [9A] duoq [euld
-Iew ) paurejurew juedwr y jo red
[BUOIOD 3]} J& SPBAIYIOIDTUI 1M 9JBJINS
y3nou e ‘suoryeyiwal] S, Apnis SIy) uryip
w1470 F 68°0 pey syuepdur ooejans
PUQAY oy ‘Wit £ F [8°0 Pey spuejdur
90BJINS YINOI Y ‘W /7' F ¢’ () JO SSO[

¥$-87L:(01)9€190
600 ‘11qeYay [I0 [

Quoq [e1Sa10 uedW € pey syuedur pearyy doeyans jueduy (smopuip 10} 00F € ‘Te3A | 19)j€ uone

-0I01W 3Mm 90BJINS Yy3no1 YL (1000°0 (querdxoyg (anbruyo9y [oqeIRd) UOISIdA) [00], 9Few] syuepduwr g¢| -nJeAd oryderdorper :swaisAs
> d) sdnoi3 221y} 9y} 10] PIPI0OAI 1M | ‘Q10)$9Y Iewduelg) 12zidqrered | VSOSHLN YN pains jue]dwr JULISJIP 1Y) 600C
THIA Ul SOOURIJIP JULOYIUSIS ‘1A | 1y juedwr jo adA7, UM Xy [eloenuy -BW W ul TN syuanyed 46 JAnadsorg punoie ssoj auoq [eurIej ‘Te 19 oerd

16ST-78ST:(Z1)87+92d L10T

sy syuerdwy [e1Q U

“Aprus

Teorur(o 9Andadsord 103uedn

(mouireu) -[nwt & Jo dn-mo[[oJ Jeak-g
“31s1A dn-mofjoy J10)oweIp jueduy (pasn syuerdwr /6 ® :sjuedw 19)oWeIp-MOLIEU L10T
189K~ oy Joye A[[eonsnels IPIp jou (ouoz JoLI9}uR) pay1oads po weidoxd oy Aj10ads Ppopeo] AJ1ed JO uonenjeAd | ‘[ 30 OUQIOIN
PIp S[9A9] duoq [eurdIew syuejdwr ay ], uoneoso] jueidwy | -yow oryder3orper ON | 10U S90P) W Ul TN siuaned 69 [e1n [eorur) owyder3orper pue [edtul)) -opuren

“Juerdwt [eyuop pue ssof duoq JeurS-rew pue  snnuedwi-r1od pue sSo] oUOQ [RUTSIEUL,, [OIBISII oY) I9}J& POPN]IUT SAIPNIS 19-INUNUD | A[qeL

el1056



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

“Bsoonu
juejdwi-11od 9y ur sofueyd [BUOISUIWIP
2ATIESaU 9SNED J0U PIP JUSWINQE Y} JO
UOOAUUOIAT OM) PUE UOTIOIUUOISIP OM ]
"901M] UOT}OUUOAT PUE UOT}OSUUOISIP
juounnqe 03 pajoalqns syuerdwr 0y Jef
-TUWITS QIOM PUE TN [eUWITUIW POYIQIYXd
juowedeld juedwr oyy Sulmp juownge
Teuyy e Surarooar syuejduwir jer sajeorpur
Apmys juosaid oy 1, Jusunnge Surjeay

Y} ym dnoid oy 10) ww §7°() pue
dnoiS jusunnqe Jusueurrod ay) 10J WU
€1°0 Sem SIUOW 9 J& TN UBSW Y],

juounnqe
Surreay ‘sA juounqge
yuerdwn aAnUYaq

(W 10
Nd) uoneoor yuerduy

(enbruyo9y
1911ered) 19zZI119 [RIRd
UM Xy [eIoenuy

(presH

JO saymnsuy [euoneN
"S'N) d6€°1 UOISIOA
‘roSewr] y)m pains
-BOW W Ul TN

syueduwit g

syuanyed 9

[eLy [eorur))

#1-,08:(€)8Tung

-Ke]N €107 "stuerdug
JBJO[[IXBIA [810 [ 3]
“[BL1} [BOTUI[O PI[[OIIUOD
PoZIWopueLl ULIS}-1I0YS &
:sonss1) juejdwi-11ad prey
PUE 3JOS UO UOTJOQUUOISIP
PUE UOI}OUUO0IAI JUSW
-nqe Surfeay Jo 10010 YL,

€10T T8
19 SIZNONoy|

"(9%0°0 = d 000 “€€'0-

%S6 1D 910~ = 9oua1ajy1p) dnoid
soueyo juounnqge payeadar oy} 10J Wi
(6%°0) £2°0 pue dnois juounnqe SARIUYOP
oy Joy wiw (Z1°0) 90°0 Sem Surpeo 10yye
1804 | 18 TGN Juejdwi-Liod ueow oy,

jou 10 Jueld

-WI UO1OBNX)ISOJ
(3ou 10

umoId Arejiun) uon
-B)I[IqRYQI O1)OYIS0I]
10)owrerp jueduy
y38ugp juerduy

j0U 10

uoneIoussal ouog
uoneoo] juedury

(enbruyoy
[orrexed) ozijorered
IM XY [eroenup

aremyos (VSN
AN “[oLIdpaly ‘uon
-e10d10)) UOIOG) oFe
W] UoIdS [IM paIns
-BOW W ur TN

<

syuerdwr (g

syuoned g

et [ed1u)

"TL-LSH(1OTLT0T
‘Joyuerduwy [e1Q [ Ing

‘[eL1} PA][01U0D

PaSIWOPUEI ANUOHNW ©
woJj synsar Surpeoj-jsod
Ieak-ou() ¢sonssn juedu
-11od Jo A)TIqe)S 9y U0 90U
-nul Aue 9ARY SyudWINGe
Jo so3ueyd pajeadar oq

L10T

‘Te 10 oysodsg

"pap1A0Id 91oM SUOT)EI0)SI

juerdur 1003-9[IUIS PoUTL)OI-MIIJS I0
PAIUSWD UAYM sanssT JJos juedun-trod
a3 Jo Jo duoq [eurdrew juedwi-Lrod

1) JO JOTABYQQ [LITUI[D A} UT JOUSIJFIP
JUROYTUSIS B JO OOUAPIAD OU SBM 01,

wng pazIuneIoy|
(pamards

10 PAIUAWIAD) UOT)
-BJIIQBYAI O110YISOI]

(onbruyoy
1911ered) 19ZI119 [RIRd
M Xy [eroenuy

(pasn weidod AJroads
jou S90p) Wi ul TN

syuedwr 9¢

syuanyed g1

[eLy [eorur))

"$9-65€: (1) S 10MuIM

10¢ "[ovuerduy [e1Q [ ing
‘Tetn

PI[[OI}UOD PISTWIOPUET T
-0 © :SUMOID [}00)-0[SUIS
payoddns-juerdwr paurejax
-MQIJS SNSIOA PAJUAW))

(4014
‘[& 32 O[0SIA

-Surpeo] 1oye

(LOYE0 =d '60°0 ‘970~ 1D %S6 ‘W
60°0—) 1834 [ 18 puL (90900 = d ‘100
0€°0— ID %56 ‘W 9["(—) SYIUOW 4 Je
syuedur uonuay 03 paredwos our
KeAp JOJ JUSIOHIP JUBOYIUSIS A[[RONSIIE)S
JOU 910Mm SAZURYD [9AJ] dUO] [EUISIBIA

deg noynm Jo yum
onbruyo9) [e2I1SINg
jou 10

uoneIouagar ouog
uoneodo] juerduy
I1030wrerp juerduy
y8uaf Juerduy
Kyrenb ouog
juedwr jo adAJ,
ugisop juerdwy

(enbruyooy
1911e1ed) J0ZI]9[TRIRd
UM Xy [eIoenuy

aremyos (VSN

‘AN “JoLI9pal] ‘uon
-e10d10)) UOIOS) 95k
-] UOIOS 1M paIns
-BOW W ul TN

syuerdwr 1|

syuanyed 49

[eL [earur))

"60b-L6E: ()L TOIIA

10T “1ojuerdwy [e1Q [ myg
‘[e11) PO[[OIIUOD POSTWOP
-uel onudonnw snewserd
© woJj synsa1 Suipeor-jsod
184~ :syuaryed snojmuapa
Aqrenyed ur swoisAs juedur
[ejuap om} Jo uostredwoo y

¥10T
"Te 30 901[9

‘Juerdwt [ejuop pue ssof auoq JeurS-rew pue  sunuerdwr-11od pue sSo ouoq [eUISIEW,, YOIEISI A} I9}J8 PIPNOUT SAIPN)S :L-INUNU0D | A[qeL

el057



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

(100°0 > d) (woN 0§>) LI Te[nsor

B )M PI}Iosul sjue[dur UBy) UOISS909I
ANSSI} 1JOS [20ONq PUE SU[OPOWIAT SUOq
juejduwi-r1od s10w pamoys sagprr auoq
poyeay ur (WIN 0$<) LT YSIY YA PajIds
-ur syueduwr Jey) paisad3ns surpuy oy,

uonedo] juerduy
(enb10y uoniosur)
Aniqes juerduy

(enbruyooy
1911ered) 19zZ119 [RIRd
M Xy [eIoenu]

(pasn weidod AJroads
jou So0p) Wi ul TN

syuerdwr 9

syuoned 911

[eL [eorur))

009

-886:(€)g1:Unf 90T "SOY
Te[oy Jus( uerduwy urp)
‘TeLLL [eOtUI[D) pazitiopuey
v :syuejduwy 9[3uIg jo awoo
-nQ eoIuI) o) uo anbrol
uonIasu] JO 103 YL

910C
‘[& 10 duoreq

(5£0°0 = d) ddd 103

1daoxo sdnoi3 oY) uoom1aq FOUIIIJIP
ou pamoys dn-moj[oJ JeaA-¢ e e Jurqoid
uo 3uIpas|q pue uore[NWNOIL anbe|

(3ou Jo 1] snurs Are|
-[IXEW) UOIRIOuSaYy

(JeUOTIUDATOD “SA
1oys) y3udf Juerduy

(enbruyo)
[orrexed) ozijorered
UNM Xy [eIoenu]

(pasn wres3oxd Ajroads
J0U $90p) Wi ul TN

syuerdur £ ¢y

syuoned 10

[eL [edtun)

“SHr-8eti(v)riidy L10T
‘[OJUOPOLIDd U] [ [eL [0l
-UI[d PI[[0JIU0D ‘pIZIWIOpPURI

QIUSON NI B WOIJ SINSAI
IedA-¢ :sampaooid uoneadd
JOOY SNUIS Y}IM UOHBUIQUIOD

ur (wur gy-17) spuejdur

[eyuap Suof sns1oA (W 9)

syuejdwr [eyuap Joys

L102
‘232 [4od

*QUOZ OT)AISO
oy ur syuerdur y1003-o[3uls Juri0)sal 10§
uS1sop juoumnge JYSTEns [BUOTIUSAUOD B
03 paredwiod du0q [eUISIEW JO UOT)BAID
-saxd a3 03 10 JuAWdO[IAID §,9NSST) 1JOS
01 JJoU2q OU Sppe USISOp POAIND [ENUD
-IQJUWINOIIO B (1M JUSUINQE WNTUR)T)

juounnqe jueduy
I1010ure1p Juerduy

3udp Jueduy
suorneso] juerdury

(onbruyoy
1911e1ed) 19Z119 [RIRd
M Xy [eIoenuy

(pasn weidod AJroads
jou S90p) W ul TN

syueduwir gg

syuanyed 9g

JAnadsorg

"18-5L9:(€)6Tung

-KeN 10 “siuerduy
OBJO[IXEIN [eIQ [ 1U]
Juowdo[oAop anss1n

1JOS pue SSO[ duoq [eurdiew
uo su3Isap juownge Jud
-1JJ1p oM Jo uostredwo)

¥10C
‘Te 19 [hed

“WINTUE)]} URY) BLIOJORQ JOMI)
Apueoyrugis sayenunode pue Ajiqued
-wo0o01q Y31y Aq pozLId)ORIEyD SI BIUOD

-11Z “10A0210]A “syue[dur 90o1d-ouo a1

sjuejdwil [eIUOP BIUOIIZ SB JuUaumnge y)
pue 21Xy oY) uedamjdq deS-ororw e Jo

90UQSqQE A} YJIM PIJBIOOSSE 9q AW UOT)

-eA19sa1d suoq juejdwi-uad siy ], ‘A1931ns

JIoye S18dK { 0 | JUBOYIUSIS JOU puE [el
-IuIw sem JEIA Joypny pue ‘Surpeoy jo
Teak s11 U} SuLInp W 9'] PIdIXd Jou

PIP TEIA JO sjudwanseow dryderSorpey

(wniue)n “sA eruoo
-11Z) Jeuoyewt juefduy
uorneoof juerduy
Jojowerp juerduy
ySu9f yuerdwy

(enbruyoy
1911e1ed) J0Z1]91TRIRd
M XY [eroenu]

(epeue)

‘emenQ pr [erod
pue dio)) 1910 {0
meire1o)) weidord
QIBMIJOS YIIM PaINS
-BOW W ul TN

syuerdwr gz

syuoned g

oAnpoadsonoy

"L71869:(9)L1T AON
CL0T Tedng I3 [B10 [01ed
[e1Q POA "syuepdur [ejuop
BIUODIIZ PAZI[IqE)S-WNLINA
9901d-0U0 SNOISSOPUD YIIM
Juswdoe[dal y1o9) ojdnnn

10T e
19 oAouogiog

(9T = d) yueoyiu

-31s A[reonsne)s jou sem sdnoid omy oy
U9OMIDq OULIJIIP oY, “syueduwr papeof
A11e0 10 WW 96°() F [€°Q pue syuejdwr
POpEO] A[oYeIpawUIL J0f W €9°0 F GE'0
sem dn-mo[[0J 1eak-¢ oy} pue duldseq
) udamieq TN dyderdorper uedw oy |,

(pa11339p 10
djerpawwur) Juipeo|
jue[dwr JO JUSWOIA

(onbruyoy
1911exed) 19Z119 [RIRd
M XY [eIoenu]

(presH

JO sMuIsu] [eUOnEN.
‘L 1A) 21BM)JOS
(a8ew] yjm pains
-BOW W ur TN

syuerdur (0§

syuaned (o4

[eL [edrur)

"9-0111:(S)1€100

-dog 910 "siueduy
OBJO[[IXBIN [BIO [ ]

“[eLLL [edtul[d

PA[[OIUO)) PIZIWOPULY QAT
-0adso1d 19ju0)-9[3uIS © JO
sy nsay Jurpeo] jo podoy
Te9X -90IY[ [ :SOIMUIPIIAQ
191q1puey pautoddng
-juejdwi-om], Jo Surpeo|
Aj1eqg pue ojerpawu]

910C e
10 SUUND-19]

Juerdwr [ejuap pue ssof sauoq [eurd-1ew pue  snnuejdwi-rad pue ssoj duoq [eurdiew,, OIBISAI AU} I9}J8 PIPN[IUI SAPNIS :§-INUNUOD | J[qe],

el1058



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

"€6-989:(9) LT ung
910 "soy sjuejduiy [e1Q
urp) ‘Apmys aandadsord

‘3urpeoy Jo 1eak ugisop 19)U90-0M) B JO S)NSAI
1 I01Je S[9AQ] Quoq [eurdrew paAlosaid wuojyed juepdwy 1e94-1 :9[qrpuew JoL1dsod
10 PIOUBTUS PUE dJLl $S900NS YT © uonoduu0d juefduy (anbruyoy syuerdwn zg oy ut syuepduwr payolms
pajuasaxd syusunnge Suryoyms-wrojyerd Surpeo| 1911ered) 19zZ119 [RIRd (aSew] yjm pains -urojyed paiode) [eo1u0o 910C
m syue[dr ToTosUUO0d [eITU0D [euIdiu] | onaysoxd 1oye TN M Xy [eIoenuy -BOW W Ul TN syuoned 47 aAnoadsord | jo uonen[ead omydeSorpey | Te 10 [9S100N
1doouod
Suryonms-wojerd ay) 0} Surpioooe
paIojsal syuefduur je paurejurew 19330q
2IoM S[9AJ] du0q [eurdrew ay ], ‘Suryojewr
-sIur juaunnqe pue juedwr Jo JuaIxd
A} 0} dJB[I P[NOD SUOTLIAI[E [SAS] U0
[PUIBIRIA (W "0 = S ‘W 6 [)
w g°¢ Jo Jejowerp wuoyield jonuod
Yy ue) (S00°0 > d) 1Mo Apueoyrugis
K[[eo1SIye)s 919M SINJBA IS, “IOJOWEIP
uuopreld ww g oYy 10§ (W [¢°Q = VSN ‘v 12-ST1:(1)1TUer 010C
ds) ww 9¢°( pue 1jowerp wojefd ww ‘Joeyey 'soy syuerdwy [e1Q urp)
8% 2 0] (W 9¢') = JS) W £8°0 ueg YSIPOINY ‘014 ‘L pajjonuoo
‘rojowrerp unrojjerd ww ¢4 9y 10§ (W (19A9] (enbruyoay 7 UOISIdA ‘900T syuerduwr o8 -PaZIWOpUEI € JO S)[NSAI Y}

70 = dS) WW 66’0 JO SSO] QUOq UedW
© pamoys uonenyead orydes3orper y

yojewsiur) jusunsn(
-pe umoud juejduy

1o11e18d) J9Z1]91TRIRd
M XY [eroenup

peooIny YiIm paIns
-eoW W ul TN

syuoned ¢

eL [eatur

:SUONBIONE [9A[-0U0Q [eUIS
-Tew pue Suryoyms-uLIope]d

010T
‘Te 39 ofjnue)

TGN OU} PUE O [/D) Y} UdIMIdq
10 AJ1[1qBIS ATRPU0JIS pUR 013l [/ Ay}
U99M]9q PUNOJ SEM UOT)B[OIIOD JURIYTU

“YL8IVTH810T 91

KN 810 JUT $9Y paworg
"Aprug [eOIUI[D) YIUON-9€
:Anq1qels Arepuodog juerduy

-315 ON "A[oAnoadsar ‘ww 9y F 220 109D pue (enbruyod syuerduwr (¢ pue [9AYT duog [BISAI)) Y
pue Wwi4Z'0 F €0 ¥e syuejdwi jeuon 3udp Jueduy 1911e1ed) 10zZI19][RIRd | (pasn weiSoid Ajroads uo oney juejdw-umor) 810C
-UQAUO0J PUE 1I0YS 0] MO[ Sem TN oYL | umorduerdur oney )M X [eIOBTUT | 10U SI0P) WU UT TN syuoned ¢ [e1 TeoTuI)) o1} JO douANPUT YL ‘Te 10 Y1zpeq
“Buryoyms-urogierd jo toaey ut (1D 8-vLE(P)erdy
%S6 79°0-$1°0) W €0 JO 91WNSO Ue 910T [ouopoL_d Ul [
ym (700 0 = d) sdnoi3 ueamiaq punoy *[BLI) [BITUI[D PIZIWUOPUET
SeM JOUQIQJJIP JUBIYIUTIS A[[BO1ISIRIS AU NW B WOIJ S)NSAT
*dnoi3 Juryojew-unioyye(d oy Joy ww s1eaA ¢ :o[qIpuew JoL1d)sod
$9°0 F 89°0 pue dnoi3 Suryoyms-uoped ugisop (onbruyo2y p'1 [oSewy syuepdwr ge| oy ur syuepdunr punore
a) 10J WIW 9G°() F §T°() SeM SSO[ du0q uuojyerd yueduy [o11ered) 1oziparered )M paIns S[QAJ] 2UOQ [BISAIO UO 910¢
UBdW A1} ‘SYIUOW 9¢ 0} A1031InS WOl Aenb ouog M Xy [eIoenu] -BOW WW Ul TN syuaned €9 Tewn [eorury) | Suryoms-wiopreld Jo 199539 ‘Te 19 Y20y

uerdw [ejuop pue ssof auoq [eurd-rew pue  snynuejdw-11ad pue ssof ouoq [BUISIEWL,, [OIBISI A} I0}J8 PAPN]OUT SAIPN)S 16-INUNIU0D | [QEL

e1059



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

‘sporrod dn-mo[[0 Ioyj0 2y}

ur Surfeay pagiowqns-uou o3 o[ syuefd
-wi Jo jey) pue Surjedy pagiowqns 0}
1391 syuepdun Jo TN oY) USIM)DQ punoy
sem Uorje[al JueoyrusIs A[[eonsne)s oN

(epeue) ‘eme)
=10 “py1[eI0) pue
uone1odio)) [010))

0°11 meiqjalo)

8-vIs:(p)eTdny

-INf TTOT 9 3ud( [ UeIpu]
‘Apnjs [BOIUI[O PIZIWOPULT

© SQINJUIPISAO Id[qIpuLIL

‘(S0°0 > d) dnoa3 Surreay pagiowqns ay) (you weidoid aremyjos syueduwir 96 Sunaoddns syuerdur jo
ut Joy31y Apjueoyugis 9q 0) punoj sem 10 pagrowqns jueld UM pains S[9A9] Quoq [euiSrew uo adK) 10T
sypuow 9 je syuerdun o) Jo TN QYL | - pouad Suresyq Ddo -BOW WU UT TN syuonjed g4 [e1n TeoTaI)) Surreay Jo oouonpuUI AYL | [ 10 Nowny
4
-L10T:(8)LT'80V 910 S9¥
syuerdwy [e1Q WD "Swa}
"A[oAnoadsair ‘sypuow ¢ | -sAs jue[dwr JUSISHIP oM}
Io)JB WIW [9°() PUB 86°() PUB SJOM 1 To)J© JO [eL1) [BIIUI[O PO[[ONUOD
u Gi°() pue g¢°() sem sdnois3 [eyuswriod uoneso] juerduy POZIWOPURI B WOIJ S)[NSAI
-Xd pue [013u0d oy} 10 Judwoe|d juerd Ayrenb ouog Jjuow-¢ | re[[rxew Jouvjsod
-1 JO QUI[aseq Y wolj TN 5eIoAe uSisop juerduy (anbruyoa syuerdwr (9 oY) ur arnjuap enred paxy
oy L, ‘Surfeay jo oseyd Apies oyy Sunmnp (onbio} uonosur) 1o11e1ed) 19z1]911RIRd | (posn weiSoxd Ajroads yun-om) e Juntoddns syuerd 9102
dip Aqiqess ou pajqiyxs sdnoi3 yjog Aypigeys juerduy 1M Xy [eIOBNU] | 10U S90P) W Ul TN syuoned ¢ Tewn feorur)) | -wi pojurlds jo Surpeoy AjJeq ‘[e 10 nky
‘Tewntuiw sem Surpeoqisod s1edk ¢
03 dn syuejdwr punoie paAIdSqo SSO[ duoq 3ud] Jueduy €€-67L:(S)08ARIN
“ey) 01 Juonbasqng ‘odejIns pakerds-ew (erdnnu 1o o[3us) 6002 ‘ToruopoLdd [ ‘syuoned
-se[d wintuen e s syuedwr wniue | UOIeIO)SAI dNAY)SOI 761 ut paderd syuepdun
paSiowqgns-uou 23e}S-2U0 punole JuAW (19purAd [BIUSP 96S Ul W) JOAO
-ooe1d sisayysoid [euy ayy pue juowooe[d MO[[OY JO MAIJS (onbruyody syuejduir 966 S[9AJ] AUO( [BISAID JO U0
juedwr oY) USOMIOQ Pa1INOd0 urjdpowdl | prjos) uSisop jueduy 1911exed) 10zZI19][RIRd | (pasn weiSoid AJ1oads -nyeas orydeidorper 1ed4-¢ 600C

Quoq [eurdrew Juedyrugis A[jeowur|)

juejdwr jo adA71,

M XY [eIoenu]

JoU $90p) W ul TN

syuaned g6

JAnadsorg

19)ueonnu 9A193dso1d v

‘& 10 URIYO0D)

(€g0 = d) ww gg 10 18 dUOq JO

JuNoWe }Sea[ Oy} 9SO[ SIOSIOUT ATR[[TXR]Al
(L0 = d) syuerduwr opim-ww-(4 uey)
arow ww - g'() 950] sjue[dur opIm-19)ot
-I[[TW-9A1, “saSueyd Jueoyrudisur AJ[eo
-IUI[o JNq ‘Jrews a19m 219y} pue uonsod
100} pue ‘y3ud] Juejdwr 10} paisnipe
sem ssof auog *(98°0 = d) Jueoyrudisur
QIOM SOJUQISIJIP 9y, ‘syuedur opIm
-wIw-G s paredwiod uaym auoq Jo W
1°0 3507 syuedwr oprm-wi-() 'y, ‘9feIoAe
uQ (€0°0 = d) yueoyrusis A[jeonsnels
SeM OIYM ‘SSO[ dU0q JO W §°()- 9FLI0AE
UE SeM QI0Y) ‘SUOIIBUTIIEXD UOMIO

Aypigeys juerduy

Kyrenb ouog
uorneoo juerdury
J1oj0werp juerdury

(onbruyo2
1o11e1ed) J0ZI]91TRIRd
UM Xy [eroenuy

[oSew] yym pans
-BOW W ul TN

syuerdwr (|

syuaned 99

[er) [eorur)

12-ST:(1)$1°99d €10T 94
ey Jua(q Jueduwy ur)
'so3ueyo suoq dryderd
-o1pel pue A1jiqels juerdur
‘Tearains jue[duwl I0J WAISAS
wuerdwr mou e Supenyead
[e11 [ed1ul[o 9ANdadsorg

€102
‘Te 19 19x00g

“Juerdwt [eyuop pue ssof auoq [eurS-rew pue  sunuerdw-11od pue sSo] ouoq [eUISIEUL,, [OIBISII A} I9}J8 PIPNOUT SAIPN)S :([-dNUNU0I | J[qEL,

¢1060



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

‘sjuounnqge
payayms-uiopreld pue JySrens ur uon
-d10sa1 ouoq [eurSIew oy posiel UonoAU
-u09 Juounnge-jueldur ay jo juowoderd
[81SOI9 O], “UONIUUOD JUSUINGE O}

JO UONEIO] [B)SAI0QNS dY) J0J Sem J1 Inq
‘uostredwod [[e19A0 oY) SULIND [eIOYoUSq
10U sem 1doouoo payoyms-uiiojerd oy |
"SUOILOO] [e)$910qnS Ul A[U0 (940" = d)
SSO] QU0q SS9 APuBOYIUSIS PAYQIYXO
dnoi3 payoyms-uuoperd oy, “dnoid
UO01}0oUU0d JuduINge JYSrens ay) ul
SUOILOO] [B1SA10qNS pue [eysaroeidns oy

"L1-609:(9)0€92d
010C TU_(J 9A1IRIOISDY SOI)

Surredwod uoym 9sole ([H¢" = J) 9oud ugisop -uopoLdg [ U ‘syuowdded
-IQJJIp JuBdYIUSIS A[[EO1ISE)S-UOU A[UO wuojrerd juerduwy [9AQ] [1SAIO SNOLIBA JB SUOT}
Ay [, "sa11032780 payoms-uioierd pue (resaroeadns pasn SSIOZ [18D ‘€'9'f -0oUUO0J JUdWINGE PIYIPO
1ySrens yoq ur sdnoi3qns usamioq punoy pue gns ‘[81saI10) poyjow o1ydeI3oIper | UOISIAOIXY UM paIns Bursn sso| auoq [euIdIew 0102
QIoM SOJURIIJIP JUBOYIUSIS A[[eonsnelsg uoneso] juerduy Ay AJ10ads jou saoq -BOW WW Ul TN syuedwn 78z aAndadsoig juerduir-11ad jo uonenyeasg “Te 30 STOA
*SUOI}0dUU0D
jusunnge JUAIPIP Yim sdnoid usomioq
uondiosa1 ouoq ur SOOUIIP JULOYIUTIS
PaeaAQI SISATRUER [EOTISTIE)S O], "L
L0°0 F 00 :(U01109UT00 [B2S [BOTUOD
[ewejul ‘[e1sa10) 4 dnois pue fww 900 '96-L¥9:(T)LT92 910T 'S
F 640 :(UO1OAUUOD [E3S [BOTUOD [LUIIUT syuedwy [e1Q UI[D TRl [ed
[e1sa1dgns) ¢ dnoi3 ‘ww 90°) F 6.0 -TUI[O PI[[ONUOD PIZIOPULL
:(uonoduu09 TeUIUI paidde) pue pamalos (3ou 10 39d4K) os101N) aanoadsoad e :syuepduwr
‘Te3sa10) 7 dnoa3 ‘wwr £0°0 F 89°0 :(uon uonoauuod Jueduy (woIsAg reueq 93e)s-1 punote Suropowax
-00UU0) [eUINUI PAIdde) PomoIos [ejso1o (ANd ‘) (e (enbruyooy XOPUdD) UIMXIA) syuerduwir GO Juoq uo uped uonodu
-qns) | dnoio) 'smo[[0] Se PIPIOIAI SBM |  -)SAIOGNS "SA [€)SAID) 1°11ered) 19zZ119[[RIRd ASa yim pains -uo0d jusunnge pue yidap 910C

sso] auoq juedwi-uad (4§ F) uedw oy |,

uoneoo] juejduy

M XY [eIoenu]

-BOW W UT TN

syuaned 1§

et [earu)

juowddeld Jo souanpuy

‘Te 12 eyse[ed

‘yuepdur [ejuap pue ssof ouoq [eurS-rews pue  snnuejdwi-11od pue ssof ouoq [eurSIew,, YOIeasAI Ay} I10}J& PAPN[OUL SAIPN)S [ [-ANUIIUOD | J[qeL

el061



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

*dn-mo[[oJ Jue)suod

pue yoeoidde [eo13ins aaiseaur Ajjew
-TUTW ‘TOT)O9[S OWIT) JUOUIILAI} 9)BINOOE
UE [JIM SISO UT SSO00NS PUL [BAIAINS
juedwir yooye Apueoyrudis o) readde

oyejur yeuoyd

(enbruyooy
1911ered) 19zZI119 [RIRd

puequiq ‘e[nsnnj, ‘xop
-0I0S ‘SMOPUIA 10]
8'C MAQ 1M paIns

syueduir g6

6-€6:(8)LT3NY 910T "sOY
syuedwy [e1Q UI) Apmys
[euoneAIasqo aandadsord
IOJUQON)[NUI B JO SINSAT
dn-mo[[o} Ieak-¢ :o1eU0Ip
-uore yam Adeoy) sAanoe
Jopun juanjed ur sawooINo

910C

jou pIp Aderoy) ojeuoydsoydsiq [e1Q -soydiq Ioye TN UM Xy [eIoenu[ -BOW W ul TN syuaned ot aA1p0adsorq juounean syue[dwr [eIud( | B 10 OOLIB[[RL
‘(Ajoanyoadsar ‘syuejdwr ySpow pue
VIS 10J 0S°9 F 0SS PUB G6'S F 16'SS)
Surfeay Jo soam ¢ pue (L0'6 F 09'SS pue
10°L ¥80°9S) 1 194 pue (61'8 F 89'9S
PU® 678 F 9%'5S) aFe)s [eorsins oyy ut '6-0v8:(8)2'3nV 110C
sad £y juedwrt yjoq jo jey) uey) 10ySiy sy syuejdwy [e1Q ur) ‘uon
Apueoyrudis sem (g8°9 F ¢H'09) siuejdwr -BN[BAD JJUOW-G | 9A1)0ddS
VISpouw oy} Jo anjea vy 9y} ‘o5eis (puequr] ‘ensnng, -o1d & :s90eds snojmuopo
Surpeo ay3 U] (2000 = d ‘WW 99°0 F (proe XOpaI00g ‘SMOp Je1oyeqiq ur spuejduwrr payolo
72°0) swuerdwr yIS uey) (Ww go'0 F pue Sunsejqpues -UIp Joj e1o3er(q) syue[dwr 9¢ -pIoe ‘po)se[q-pues payIpour
81°0) TN 1omo] Appueoy1u3Is & pomoys payrpout IS Jo QIBM1JOS YIIM PaINs pue pIepue)s Jo [BAIAINS pue 110C ‘T8
syuejdwr yJSpouw ‘a8e)s Surpeo] oY1 1y | yIS) doeyns juejduwy DdoO -BOW W ul TN syuoned ¢z oA1p0adso1d | ssof auoq [eurdrew ‘Ajiqels 10 epnqesey]
p1-L0T:()LTiunf-KeN 10T
‘porrad dn-mo[[0J 18ak-9 S Apnys Y J19A0 "JuopoYy}soid [ Ju] ‘Apnis
(ww 447 :ueawr) Jurpeo] juejduwr poke| 9An30adso1d 1eak-9 e :oe]
-op [013U09 Ay} Ym paredwod (wwr g9'| (pa11330p 10 (onbruyoy syuedwr )9g -[ixew syudnyed snojmuapa
:ueawr) sjuejdwir popeo] A[jeIpawuul Ay} dyerpawur) Jurpeo| 1911exed) 10zZI19][RIRd | (pasn weiSoid AJroads ur syuedwt [ejuap jo Surpeo| $10T
Ul PALINOI0 SSO AU0q SS] AJueoyIuSIg juerdur JO JUSUIOTA] )M X [eIOBTU | 10U S90P) W UT TN syuoned 6 aAnoadsorg PaAe[op SNSIOA djerpotI] ‘Te 30 opTeaL
(500> d)
1 dnoxn ur opis [ersow 9y pue g dnoin
ul S9PIS [30q 10J JUBOYIUTIS Sem {,—] pue
0 JO $0109s 4§D 03 spIedar yim TN
AU} USAM}OQ SAIUAIPIP YL (S'[] =
OnEI SPPo ‘1€0°0 = d) ¢ dnoxn ur asoryy
uey} () Jo 2109s xopur anbeyd 101213
sown g1 ue pey syuejdwr | dnoin
(L = one1sppo L00°0 = d) ¢ dno1p ur
uey) 1oy3iy sem | dnoin ur syuejdwr
pasodxauou jo o3ejussred oy [, 'z dnoin
ut TN 1ySiy e o) pa 1 ing | dnoin €€-LTE1(T1)1T02A 010C
ur TN Y 9seaI0oUul J0U PIp SISAYIsoid sy swuerdwy [eI1Q uIp)
WLIdI JO osn YL, “(S0°0 > d) SISy} VS ‘AN ‘epsouieg "Aprys pur[q-o[qnop e :syuejd
-s01d WU INOYIM IO YIm syudrjed jou 10 1Y) w1 pagrowqns pasejd-A[res
ul (] dnoin) dnoi3 paoerd A[jeuonuoa -so1d [euoIsIA0Ig (enbruyoo) "HIN “fze1 roSewy) syuerdwr g0 pue A[[BUOIIUSAUOD pUNoOIe
-u09 9y ur ueyy 12y31y sem (g dnoin) jou J0 Ssyueld 1o11e1ed) J9Z1]91TRIRd YJm pains SSO[ Quoq [eulSIew pue 0102
dnoi3 paoerd-Ajres ayy ur TN YL -WI UOI}OBIIXI)SOJ M Xy Jeroenuy oW W ul TN syuoned 9t oAnpoadsonoy | ainsodxa Ajres snosuejuodg REEER IR LETS)

“juerdwt [ejuap pue ssof auoq [eurS-rew pue  snnueduwi-r1od pue sso ouoq [eUISIEW,, [OIBISAI A1) I9}J& POPN]OUT SAIPN)S :Z[-dNUNU0I | J[qE],

e1062



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

JueoyIusIs
SeM QOUAIQIIP A} IedA [ oYY "W 6.0
JO UOIRIADD PIBPURIS B Y)IM ‘W §/°()

(3[qIpuew Jo e[[IXEU)

19-1SLHL)LTTNf 910T
'soy syuerdwy [e1Q urp)
“[eL) [BOIUI[O J10Y0D
9A1p0adsoid e :sormjuop
[enaed paxy Jlun-29Iy) pue

Sem UO1)eI0)sal onaysod [euy oy 1oye uoneoso] juejduy (anbruyoa syuerduwir [/ Juawaoe|dal y)00)-o[3uls
dn-mo[[oJ Jedk- oy} 03 uonosur jueld 10)owrelp juejduwy 1o11e1ed) 10z17911RIRd | (pasn weiSoxd AJroads 10§ pasn juejduwr orwerod 9102
-1 YY) Wolj TN Uedw Y I, y)3uay Juerduy IM XY [eIORDU] | 10U SI0p) Ui ul TN syuaned 9 [e1n [earuI) 9001d-auo ® Jo uonen[eAg ‘[e 19 Sung

‘sad&y PrTEEH ()81

UOI}OAUUOD OM] ) UIIMIQ SOOUIJJIP Aysuop suog (VSN -UIA S10T ‘Toyueduy

JueoyIusIs A[[eonsnels Aue moys jou pip (N‘INdD ‘SBXQ, ‘19U 20U [BIQ [ I ‘TeL pa][01U0D

(3urpeoj-1sod 1894-1) €jEp ULIA)-1IO0YS ‘1) uonyeoo] Juejduwy -10§ }[eH Sex?] Jo POSIWOPUEI JOJUIT NI

Kreurwnjaad ‘syuejdwr uonosuuod [euUI)UI 13owep juerduy A)S19ATUN) Y ) d1BM onewsSeld e woiy synsal

pUE UOI}OUUOD [BUIAIXS USIMIIq Ful 3udp Jueduy (onbruyoy -)Jos ("¢ 100, 28ew] syuedwr /g€ Furpeor-jsod 1e94-1 :suomn
-yoyms-wiojie[d pue uisop yoou Ul 90U | (JBUINIXD ‘SA [BUId)UL) 1911ered) 10zZI19[[RIRd | VSOSHLN UMM paIns -09UUOD [BUIIX SNSIOA [BU S10T

-IOJIP oy £q USAIS SUOIIEITWII] O} UIYIIA uonoouuod jueyduy A Xy [eIoenu] -eowW W ul TN syuoned (07 [ew reorur) | -1ojur yym syuepduwar eyuag | Te 30 oysodsg

09-7S11:(TD1+:92a

¥10T "[OIOpOLIsd Ul[) [

(jeuon ‘Juowoded

-U9AUOD 10 PapIng) yuejdw [BUOHUIAUOD YIIM

‘Juou)ean) Jueduwil [BUOTIUSAUOD onbruyo9) [eoI13INg (y31eoH Jo saymusup A1931ns papm3 Jurreduwiod

10 popIng Jo sa[qereA dwodno juoned J1ojowerp juerdury (onbruyo0) [eUOnEN)) QI1BMIJOS syuerduwr ¢ 1DY uy :dn-mo[joJ 1eok- ©
pue jueduwir 9y} UIMIOQ puUNoy 9q pynod ySu9f yuerduy 1911e1ed) J0ZI]91TRIRd [93ewr ym pans ‘A1931ns papIn3 Jo sowooIno 102 T8
99URIOYIP Ou ‘dn-Mo[[0] Jedk-] € 1Y Ayenb ouog YIM Xy [eroenuy -BoW W ul TN syuaned 65 T [estur)) | panudo-juened pue -juerdwy | 10 UOSSANIOIOA

“Anpiqers
jueldwr 1o uoneso| yuedwr 0y paje[ar
PUNOJ 219M JOUDIQJJIP [BINSIIEIS ON

(onb10y uonosur)
Anqiqess juerduy
uoneso] juejduy

(onbruyoyy
1°11exed) 19Z119[[RIRd
M XY [eIoenu]

(pasn weidod Ajroads
JoU $90p) W ul TN

syuerdwr g1

syuanyed 41

aAnoadsonay

"8TH1-€TH1:(9)1€:090/A0N
910¢ "syuepduy Sejo[[IXey
[810 [ U] "SaUS pa[esy

ur pade|d wsAS juerdug
1nojuo)) Teurdiejy pados e
Jo uonenjeAq 1B -0M] V

910T 1810997

(8610 =d *8€1°0 0
890°0— ‘1D %S6 WU §E('() = IOUSIIP
ueaw) Jedk [ 10 parumdoo syuedwr Suof

PUE JI0US U0IM}0q SAFULYD [9AJ] dUOq
Ul SOOUAIRJJIP JueoyIusIs A[[eonsne)s oN

(enbioy uonosur)
Anpiqess juerduy
y8uof Juerduy

(enbruyooy
1911e1ed) J0ZI]9[TRIRd
UM Xy [eIoenuy

QIBMYOS (PURIOZ)IMS
‘XouIag ‘[Ieg odwxid)
XHMISQO s pains
-BOW W ul TN

syuerdwt 0t

syuaned oG

[eL [earur))

“Sp-6¢:(1)6:Sunds

910 ‘1ojuerdwy [e1Q [ myg
“[eLI} PO[[OTUOD PASTWIOPULI
IOJUQON)NUI B WOIJ SINSAT
Surpeor-sod 1eak-ouQ
:syuerdur 1o8uo] Aq J0 W
0% X 0% Aq pauoddns
sosoyysoid [ented ym pajey
-1[1qeyaI smel J0119)s0g

910t
"Te 30 901[9

“Juerdwt [eyuop pue ssof duoq JeurS-rew pue  snnuedu-11od pue sSo ou0q [eUISIEUL,, [OIEISAI A1) I9}J8 PIPN]OUT SAIPNJS :ET-dNUNUO0I | I[qEL,

e1063



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

"PIAIISqQO

(onbio} uoniosur)
Aypigess juerduy

"76-5801:(9)$7'2a
-AON 10T "stue[duuy
SBJO[[IXEIA] [IQ [ U]

a19m sanfea OSIA 2y} pue TGN U1 (pa113y9p 10 sjueidwt (oy6 ‘sjuejduwin [ejudp papeo|
u2aM)2q pue onbio} uonIosul [BUY oY} djerpawwl) Surpeo| (pasn wrei3oxd Ajroads AJ9yerpawul jo Suljeay 0102
pue TN oY) Udam)aq SUOIIR[A1I0) juedul JO JUSUWIOIA] DJO | 10U s20p) wu ur TN syuoned gg| aAndadsoig 10 AIqe)s Ul safuey) | e 39 Jounwis
*SSO[ QUOQ UT SIOUIJIP JuBOYIuSIS
Aqreonsness ou pajudsaxd sdnoid omy ayy
pue ‘Surses[d A[jeonayss pue quedwod
-o1q ‘91qejorpaid ATysS1y a1e suoneIo)sal
OTUIEIO) PAUTEIOI-MIIOS PUE -JUIWAI IAT)
-tuge( (50" < d) sdnoid usamiaq punoy
QIOM SIJUIIYIP JUBOYIUSIS A[[BO1ISTIBIS
oN “dn-mo[[oy 1eak-g oy} 03 dn dwin 19A0
POUTBWIAI S[OAS] OUOQ [BUISIRW YRy} 1)V
(DS Ut W 67°0 F 50 PuB DYO Ut
ww G7°0 F 0€°0) dn-mof[oy 1eak-¢ © 1oye T1-90%1:(9)6T:920
pareadde asearour SIS v W €¢°() jou 10 Juerd -AON $10g "syuejdug
F 10" T— JO S[OAQ] SUOQ UBSUI PIMOYS -W UOTIOBIIXQ)SOJ OBJO[[TXBIA [BIQ [ JU] UOT)
(DYS) dnoi3 paure)aI-maIos Y} pue 13owep juerduy -BN[BAD [BOIUI[O JBIA-§ UY
‘WW G'() F €7°1— JO S[OAJ] 2UOq UBdW 3udp Jueduy (sa13 *S1S9)s01d pauIe}oI-)uaWd
pamoys (HYD) dnoisd paurejor-juourdd (pamaids (onbruyod -0[ouyd, JI1Y9S) syuerdwit 7,z SNSIOA PIUTLJAI-MIIOS :SUOT)
1]} :SMO[[0J SB PIPIOIAI SEM SSOJ UOQ 10 PJUAWD) UOT) [o1rered) xozijorrered 2IEM)JO THIM PaINs -B)I[IqeyaI yoIe-[[nj Jo Sur $102
quowraoerd juedwr 19)Je 180K T UTPIAN | -BI[IQRYT O1)OYIS0Id M Xy [eIoenu] -BOW WU Ul TN syuoned g7 aAnoadsorg -peO] [BSN[O90 J)BIPIUI] ‘Te 30 1dsa1)

(200" = d) Suruonouny jo s1eak

G 1e (90°0 F ££°0) siuejdwr uuewnens
punoue uey) 1oys1y sem (10 F [2'1)
syuejdwr ypewouglg punote TN YL

(uuewneng
‘SA YIewueld)
yuerduwr yo odAL

(onbruyo2
1o11e1ed) J0ZI]91TRIRd
YIM Xy [eroenu]

VSN ‘HIN fz€°1
[o3ew yym pains
-BOW W Ul TN

syuerdwr 9g

syuoned gz

eL [eatur

RtaditdMn!

unf Q10¢ soY e[y e
Juejdwy ur) [eL [dLUL
pazIwopuel 18- ©
:syuerdwn g Aq paysoddns
SOINJUOPIOAO IO[GIPUBW JO
soueuLIUTEW ONAYYsold pue
So3ueyo [9A9] dU0q [RUISIBIA

0102
T8 39 1]1Y9)

“S[OAQ]
Quoq [eUISIBW Ul SIOUSISNIP JuBdYIUSIS
pamoys sad4) juerdur omy 3y, ‘dn-mojjoj
Te24-G a1 Je (g° 03 () W /() pue
‘dn-mojjoy 1804-7 ayp 18 (1°Z 03 0°0) W
§'0 ‘poued Suifeay ayy 1035€ (0°C 01 °0-)
wiw |°() JO $so[ duoq ueaw € pey dnoid
juedwl papeAIYI0IdIW PIOBLINS-Y3No1
oy “dn-mofjoy 1eak-g oy) e (6°2-0°0)
wuw | pue dn-mof[oj 1ed&-g ay3 18 (0°¢
—0'0) ww [ ‘porrad Surjeay ayj 1oye
(€7-0°0) W G'() JO SSO[ dUO(q [8ISAID
uedw e pey dnoid yoou-pauryoewr Y],

3udp Jueduy

W ‘W)

uoneso] juejduy
(3109u pauryoewt
‘pareanordi pagdnr)
doejans jueduy

5dO

Auewon) ‘wayuuey
‘DY 991BLI] ‘47 dTem
-Jo§ YO [eued
WOJBLI Y}IM paIns
-BW W ul TN

sjuejdwr ¢¢|

syuaned ¢

JAnadsorg

"8-95:(L)T¥P0 €10

‘3Ing oBJO[[IXRWOIURI) [
‘sydes3orper oreroued
pozm31p Suisn syuejdwr po
-PeAIYI0IoIW Pade)Ins-y3nox
pue syuedwr yodu-pauryoewr
19purjAo maros-[oqjered 0y
judde(pe S[2A9] duoq [euld
-Iew Jo uonenead drydeid
-orpes oA1oadsord 1824-6 v

£10¢
‘Te 39 SIuIIN

‘quepdur [ejuap pue ssof ouoq [eurS-rews pue  snnuedwi-11od pue ssof ouoq [eurSIew,, YoIeasal Ay} I10}J& PAPN[OUL SAIPN)S :H[-INUIIUOD | J[qeL

e1064



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

'sso] onssn-piey| Juejdwir-rrod

[eurSrew SurpIeSo1 pomMoIAdl o1om Ay ]
‘Teojewr Sungjeid Aue noyum syued
-wi Teyuop paserd Ajersaroqns oy

pue Jer3oudx e ym poyers syuerd

(d1qrp
-Uew JO Je[IXeul)

TrreT(0)T8iaed

[TOT [OIUOPOLIS{ [ Juatl
-ooe[d juerdur je Sunyjesd
au0q Jo 309JJ0 A :suonisod
[e1S210qns Je pue pagiowqns
-uou pooe[d 1ojowerp Juow

- [ejuap paoerd Aresaroqns uoneso] juerduy (anbruyoa 1 ‘saureld seg syuedwn /87 -Inqe paonpalr yim syuepdur
9} U9IM]9Q SIOUIJJIP JUBIYIU 10U 10 [o11ered) 1oziparered ‘SIXAd Ynum pains punoe sagueyo auoq [8IsAId 1107 T8
-31s A][BO1IS1IBIS OU 91oM Q1Y ], uonerouadal suog m Xy [eloenup -BOW WW Ul TN syuoned (0| aAndadsonay | Jo uonenyead aansadsonay 19 SIZNONOY
W yEQ F S0°1
‘syuerdur 9oe)INs pLIqAY oy} pue ww /7'
¥ 66°0 ‘Syuejdur aoejIns-y3nol oy fwwa
0€°0 F 6S°0 JO SSO[ 9UOq [BISAIO UBIUT
& pey| syue[dul PeaIoIoT (IIM 208]
-1ms y8nox oy ‘s1edk ¢ 1 (10000 > d) “Pr-8€S:(L)LEr
syue[dw peaIyioIoTw yIm doeIns y3nol 00], 0102 TIqeyay 18I0 [
pue sjuejdwl 95BJINS-Y3NOI pue Yjoows wd)sAs yuerduy 5 swaIsAs Juedwan JUAIPIP
J0o pugAy e ‘syuedwr ooegIns-y3nox (a1q1p (onbruyoy OoPWI VSOSHLA syuedwr g¢ | PUNoOIE [9AQ] dU0q [euISIeW
:sdnoi3 921y} oY) 10J PIPI02AI TGN Y} -Uew 1O Je[IXeul) 1°11ered) 10z1jo[eIed )M pains Jo uonen[ead swyder3orp
Ul PAIOU 1M SAOUAIYIP JuedyIusdIg uoneso] juejduy UM Xy [eloenuy -BW W ul TN syuaned ¢ JAnadsorg -e1 9Andadsord 1edk-¢ v | 010T ‘[8 10 997

"punojy
QIOM SIOUQIJJIP JUBIYTUSIS A[[eO1ISIIEIS
ou Jnq ‘SUOTIOAUUOD UOTLXAY [BUIOIXD

0} paredwod ssof duoq juedwi-1rod

SSO] POMOYS SUOT}OAUU0) 1de)-9SION
*2d£y uonoouuos juerduwr ayj uo spuadop
sso[ auoq juedwi-11ad orydeiSorpey

ydop Suiqorg
adKyo1q [eAISUID
(9SIOJN [euIolUT IO
JeuoSexoy [eUINX)
uonoduuood juerduy

(enbruyooy
[1911ered) 19zZI119[[RIRd
UM Xy [eroenuy

VSN ‘AN ‘epsaylog
YI[BAYH JO sdmnsuy
[euoneN ‘r agewy
M paIns

-eoW W ul TN

syuerduit 47

syuanyed 71

[eLy [eorur)

011-L6:(1)61:994 L10T
'Sy 1By 1ud(T Jueduwy
ur) TeLLy, [erul) ‘Yo
-n1ds ‘pafonuo) ‘pazt
-wopuey V :SUONOdUU0))
10de] -0s10]A] pue uo3exoH
[eurorxyg Y syuerduwy
punory Surfepoway] suog

L10T
‘Te 10 OSSO

(s[qIpuew ‘re[Ixew)
uoneoo] juedury

§16-106:(S)61°0

L10T 'soy 1819y 1ued
yuerduwy ur) ‘uoneidoiur
-09ss0 jo oseyd Surjesy

-osuodsar jsoy juerduwr yo ad£, LX uon oJe[ oYy uo 1D 17 Med
Teoo] oy pue senodoid aoeyins juedu Knuenb (enbruyooy -BOlIUSeW B [)IM syuerdwr gg ‘SIO)OWS-UOU PUE SIONOWS
oy uo jJuopuadap SI YoIYM ‘uoneIsajur pue Aipenb osuog [orexed) ozijoqered | (pasn weiSoxd Ajroads ur sasA[eue uoIssardxa ouog L10T T8
-09SS0 U0 J09}J9 A[Ied ue sey Sunjowrg J1qey Sunjows M X [eIOBNU] | JOU S90P) W Ul TN syuoned z¢ [eLn [eorur) pue ‘[eosr3o[oIper ‘esrur]) | 30 }snoprefes
uSisop juedury ‘(eruzogie)
*(..dno13 padojress,,) (pamards 9SO Ueg U] Swo) YeL-L1L(P)618ny

S9A0013 y)Im odu y3nol pado[ess e 10
(..dno13 y3nou,,) s0A0013 Y3Im }oou y3nox
® ‘(,.dnoi3 yyoouws,,) Joau Yjoows Wil

6T & ynm sjue[dur uoam)aq punoj a1om
SOIUQISIIIP JUBOYIUTIS A[[EO1ISTIE)S ON

IO PAIUAWIAD) UOT)
-BJIIQBYAI O1OYISOI ]
1010weIp juerduwy
(N ‘Nd O

‘1) uonyeoo] Juerduwy

(enbruyoy
1911ered) 19zZ119 [RIRd
M Xy [eIoenu]

-SAS 9qopy ‘papuo)
-xg ¢80 doysojoyq
aqopy) doysojoyq
9qopY yuA poIns
-BOWI W U TN

syueduwit ¢g

syuaned ¢4

[eL [eorur))

L10T 'soy 1e[oy 1ua(q tuefd
-W] uid reln [estul[o pazt

-WIOpUeI B JO S)NSAI JdX §
:SUSISOp 09U JUIPIP YIIM
syuedwt 9[3uIs JOLIAJUY

L10T T®
10 Soyuey uop

“Juerdwt [ejuop pue ssof duoq Jeurd-rew pue  sunuerdu-11od pue sSo ouoq [eUISIEUL, [OIEISI ) I12}J8 PIPN]OUT SAPNJS ST-INUNUO0I | J[qE],

e1065



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

Jueoyrusis

10U SeM 9JUAIOJJIP Y[ 10}JeIdy) 9[qeIS
sem pue Surpeof Jo Iedk | Joye (UonIosur
[BUOTIUSAUOD ©) D)) Y} Ul WW GY'OF ']
pue (915 juejdwir oy e pue doeyns jued
-wl oy} Je parojsturuipe Aqjeosrdo oryer

€I B 1@ ()Z-USOM JUB)ORJINS O} YIIM
PAXIU UON[OS JBUOIPO[D %€ B) DT, Y}
UL [ 0F68°0 Sem TN Ueatt oy [

(1ened 1o [€303)
wSI[Njuaps Jo odAJ,
y3Sugp Juerdug

jou 10

K1931ms Suunp ojeu
-oydsoydiq [eordo],

anbruto9) [orrered
g9y o]

10z1jo([eIRd

M XY [BIORIU]

VSN ‘AN ‘epsayiog
YBIH JO saymnsup
[eUOnBN ‘9f'| UOISIOA
[oSew] yjm pains
-BW W ul TN

syuerdur g¢ 1

syuoned g¢

oAnoadsorg

9L-891°:1

[ddng /1fuef G107 S0y
1e[oy e yuedwy ur)
's1BK G

01 dn dn-mofjoJ & yypm Apnys
aanadsod yynow-jiyds
paziwopuel e :A1031ms jued
-wr ur sayeuoydsoydsiq jo
uonensurwpe [eordoy oy,

s10z
‘e 10 maynz

6-€11:(0p Ao
€107 e ur) Snusoauy [
‘syuerdur

‘so3ueyo ouoq Sutredwoos uoym sdnoid (enbruyoy {X uonedy syuedwit /¢ [e10 payeI3a3uI0asso Jo Jul
uojoIdnqr-ou pue uojoidnqr ay) usaMIaq K1931ns 19j€ J0U 1911ered) 10zZIT9 [RIRd | -TUSEW YIIM pAINSEIW -1eay oy} uo usjoidnqr Jo €10T
SOOUQISIJIP JUBOYIUSIS OU dIOM I 10 oyejur udyordnqy UM Xy Teloenu] | A[[enuenr wur ut TN syuoned g7 [e1n TeoTuI)) 109139 9} JO UOT)EST)SIAU] ‘Te 30 ees

‘9r-9€8:(L)€8 IS

X1 ‘oruojuy ueg 10} Z10T [OIUOPOLId ] [ “S}NSAI

TN PUB [BAIAINS jou 1o uon -UQ)) 20ULIOS IS Ie9A-¢ :S1O)00S UOIORIIXD

yuepdur Jo suwo) ur sayis pajjeiS-uou | -erouaFar ypim syued Sexa], Jo AJISIOATUN) pajudWISNE-UOU SNSISA Pa

oyt paoeld syuejdwr o3 paredwod 3o -WI UOI}OBIIXI)ISOJ (enbruyoy ‘0°¢’A Jo0], 98ew] syuerdwr of -yuowidne ur paoeyd syuejduwr
-)[00S UOIOBIIXA PAjJeIS oY) usamiaq 103owrerp juerduy 1oqrered) xazipoqrered | VSOSHLN YWim pains aredwod pue 2jenjeAd o} 2102

PUNOJ DIOM SIIUIIJJIP [BINISIBIS ON.

ySu9f yuerduy

UHM X Jelroenu]

-BOW WW Ul TN

syuoned o

eL [eatur

[EL1} [BIIUI[O PIZIWOPUR]

‘[e 3o duoteq

‘syuedwr pajurds

Ul POAISSQO Jet) 0} JuseAInba A[reonsn
-B)s sem Apmys Juasaxd oy ur syueduwn
pojurjdsuou punoie T Jueduwi-uad
oYL "suonjeI0)sar pajurjdsuou oy (ur
7'0 F 8'0— pue suomero}sa1 pajur(ds 10y
Wl 7°() F £'(— 2I0M [[BO2I TedA-G oY) Je

(3ou 10 pajurds) uon
-B)I[IQRYQI O1)IS0Id
Ayrenb suog

(onbruyoy
1911exed) 19Z119 [RIRd

9% uomn
-eoyIuSew B yHm
(pasn weidod AJroads

syuepdw 7¢|

Y676811:(9)52920

-AON 0107 "syuerduy
OBJO[[IXBIN [BIQ [ U]
"Apnys dA1309dso1d 1e9A4-¢
® :suorjeIo)sal pjurdsuou
pue pajurfds y)m poa1o)sax
syuerdwr Judoelpe ojdnjnw
Jo 93ueyd [9A9] duoq [euId

010T

SoSuetd [0A9] QUOQ [EUISIEUT UBSWI Y], yiSuay juerduy )M X [eIOBTU | 10U SI0P) WU UT TN syuoned 4 oAnoadsord | -Tewr Jo uopeN[eAd [ROTUI]D) ‘Te 32 010SIA
"(10°0 > d :dn-mofjoj Jo puo 110
= J :pourad 3urfesy) s[oA9] duoq [euISIew
Ul SOOUAIDMIP JuedYIuSIs pamoys sadAy
juejdwr om) oy [, *dn-mo[[o} ay} Jo puo Y
¥e (1°C 03 () :0BULI) WU () PUE SYIUOW 9 #-05$:(9)0oz-unt 600¢
101 (7 03 ( :98uel) W §°() ‘porrad Jur sy swuerdwy [eI1Q uIp)
-[eay 9y} Joye (g 03 $°(— :o3uLl) W [°Q ‘sydeigorper
Jo sso[ auoq uedw & pey dnoi3 juejdur orweloued pazm3ip Suisn
papeaIyjoIor pedeyIns-ysSnor ay [ ‘dn Kueuron syuejduwr popeaIyjoIor
-MO[[0J AU} JO puo 3} J& (¢ 03 () :95uer) ‘WISYUUBIA ‘DY padeyns-ySnoi pue syuerdur
ww '] pue (4'g 03 () :95uer) SyIuow 9 19} 99) -BLI ‘4’7 oTem NO9U-paUIoRW JOPUIIAD
-Je wiw g°( ‘porrod Suresay ayy 10ye (€' -1JOS YO [ syuepdwr g¢| ma1os-[a1eIed 03 Judoelpe
0} () :08ueI) WW §'() JO SSOJ UOQ [BISAID WOooRLL] YIIM paIns S[OA9] duoq [euISIeWw JO 600T
ueow e pey dnoid yoou-pauryorew Y I, u3isop jueduy DdO -BOW W ul TN syuoned ¢ aA1poadsorg uonenyead orgderSorpey | ‘Te 10 STUNOIN

uerdwt [ejuop pue ssof auoq [eurd-rew pue  snnuejdwi-1rad pue ssof ouoq [euISIew,, YOIBISI Y} I0JJe PAPN[OUT SAIPN)S :9T-dNUNU0I | J[qEL,

e1066



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

‘dn-mojjoy 1894-9 03 -4 o1 woly (100°0
>d) W G¢'] 0} Wl g()'| woij pagueydo
wdsAs Juedwr 9021d-0m) Ay ], ‘W

610 O} QUI[ASEQ A} J& W [G'() WOIJ
paSueyd dnoi3 wosAs juedwr 2091d-ouo
91} 10J [9AQ] SUOQ [BUISIRUI URIPIW Y,

uor
-B)I[IQRYQI O1)OYIS0I ]
jou 10

uonelduagal suog
(3ou 10 2021d duo
judunnge pue juefd
-wr) ugisop juerduy

(onbruyoy
1°11ered) X [RI0BDUL

VSN Pue[Arey
‘epsayiag “YIesH Jo
S9IMINSU] [BUOLIBN
‘roSew] yym pains
-eowr wwr ur TN

sjuejdwr 161

syuaned (9

[eLn [edrur)

6T KN L10T
qndg "§zOETHO/TTT1°01

110p “6$ST-€SST:(T1)8T 02

L10T 'soy syuerduwy [e10
ul[) ‘SUONBAIISQO IedK-9
0) - :s9sayysoad [ejuap
d[qeAowl pue paxy ul
-ypoddns syuejduwr ejusp
9001d-om] pue 2321d-0u0
Surredwoo [eLy [earuro
PR[[ONU0D pazIuopuey

L10T
‘Te 12 1odwen)

‘syueduwr

UOT}09UUOD [EUIUI Y} JOJ W [ [ pue
sjue[dwT UOTOAUUOD [BUINIXA A} J0F
wr ¢7°7 ;yuawaoeld juejdwr woiy ssof
ouoq JuedyIusIs A[eonsne)s pey sdnoid
oq pue (505" = (eA0OUR) d ‘9G°() 0
8T0— 1D %S6 ‘WU $]() = 9OUGIOYJIP)
SUOT)OQUUOD [BUISIXD PUL [BUIAIUT O}
UQOMJAq SOJBTUNISO [9AI] SUOQ [eUISIRWT
Ul SOOUAIRJJIP Jueoyruss A[[eonsne)s
OU I0M 2191} ‘SUIPLO] Tk SIBAA QAT

TdIN
uonodouuod juefduwy

(enbruyooy
1o11e1Ed) X TRIORIU]

(posn weidod Ajroads
jou so0p) Wi ul TN

syuerdwr ¢0g

syuaned oz

[eL [eorur))

TH-621:(D1

1ddng 6:910¢ "fosuerduy
[eIQ [ ING '[eL1} Po[[ONUO0d
PISTWOPUET JIOJUADT)NUL
onewsSeld e woiy synsal
Surpeor-jsod 1ea4-¢ :suon
-00UUO0J [RUISIXO SNSIOA [eU
-1o1u1 yiim syuepdun rejuag

910C

‘[& 32 oysodsyg

(1000°0 > d) Suruonouny jo s1eak ¢
UIGIIM SINOO0 JOSUO Y} ‘sased Jo Kyuiofewr
oy Joj ‘pue urdped Surjers[oode ‘Tedul|
-uou e ut sassa13o1d spnuejdwi-11oJ ‘A
-0A1)00dsa1 ‘S1BQA ¢ puR 7 JB W G°() < JO

s1eak ¢

0} | woiy snrueduwr
-112d 219495 0) d)e
-1opouwr Y syuefduar

pasn

syuejdwr 966

8-€8¢: (P epidy
910T "[OIUOPOLIR] UI[D [

sso] auoq & yym juejduwr | < yum pajuds | ur sppuejdun-ued jo poyowr oryderSorper | (pasn werdoid Ajroads ‘uorssa13oid jo uroped pue 910C
-a1d s309[qns Jo 9418 pPue 9%,/ JO [810} uoped uorssarSor oy AJ102ds j0u S90( | J0U SA0p) W Ul TN syuaned /74 aAndadsonay 1asuo - snnuedwi-LIdg ‘1839 syl
9$H-8vpi(T)ecady/IeN
(100" > d) 810¢ "syuejdwy dejoIxey
THIA 20U} Ul 90UBIOJJIP JULOYIUSIS AJ[ed [810 [ U] TeLLL pafjon
-1ISTJE)S B SBM QIOY ], "SIBAA G 0] QUI[dseq -U0)) PIZIWOPURY JBIA -G
JY} 1 WW Gg'() PUB SIBIA G 0] [ JB Ui V :Suryonms-wioie d
€6°0 “TedA | 0} UI[ISEQ A} & W [¢°() 1019weIp Juerduy (presH YIM pa101say syuerdurg
sem Suryoyims-wioiefd yim paioisal y13uay Juerduwy JO samusuy [euoneN [9A9T-ou0g pue FuIyore]
syuejdwr [9A9]-0U0q d} pue Furyojewr (1oA9] (enbruyooy ‘pueqsey] sukep) syuerdwt zog wiIoje]d YIM PaI0)say
wojrerd yim parolsal syue[dull [9AJ] | QUOQ “SA [9AJ] dNSSI) [o11ered) 1oziparered raSewu] yum pains sjuerdw] [9A9T-onsSIT 810T
-ONSST) A} UIIMII] JOUDIQJJIP UBIW JY ], syuerduwr yo odAT, q1m Xy [eloenup -BOW WW Ul TN syuaned (0| [eln [EOIUI]D) |  PUNOIY [9AT dUOg [BISAI) ‘Te 10 038
‘0qooe[d e pue juswooe|d yuejdwr o) '66-$81:(€)Z ummnmny
juanbasqns jusweSeuew ured sanerodo 600¢ ‘Toyuedw] [e1Q [ Ing
-3s0d 10} uojoidnqr OIWAISAS JO 9SINOD (o1q1p "Aprys [eorur[o pajjon
1I0US B U99M)2q SIOUIQJIP JUBIYIUSIS -UBW "SA JE[IXEU) SN WY ‘IDS-1esAd -uo9-oqaoeld purjq-ojqnop
A[reonsie)s ou a1om 219U} (L6°0 = d) uoneoo] jueduy (enbruyooy ‘9 DY ‘gXuoroed syuerdwr zg| pastwopuel e :sjuejdur
sypuow 9 Je pue (£7°0 = d) SYIUOW ¢ Je SO K1931InS 10)J€ J0U [orrexed) ozijorered -gJruSew paInseaw [eJudp punole Jurfeay auoq 6002
-3ueyod [9A9] 2UOq [EUISIRW UBIW oY) 10 10 ayejur ugjordnqy PIM Xy [eloRDU] | [enUBL W Ul TN syuoned 19 [eLn [eorur)) uo ugjoidnqr jo aouanyu| ‘Te 19 essIy

queydur [eyudp pue ssof duoq [eurS-rew pue  snnuejdwi-11od pue ssof ouoq [eurSIew,, YoIeasal Ay} 10}J& PAPN[OUL SAIPN)S :£[-INUNU0I | QL]

el067



Marginal bone loss analysis

J Clin Exp Dent. 2019;11(11):e1045-71.

Juoweseld juerduwur
PoAe[op pue A[Jed Ud9M10q dOUIILIIP
OU SeM JOU) PUE ‘WU | UBY) SSI] SeM

QWOJIN0 d1AYIST

(enbruyoy

(31N “xossng

iseq ‘ape[suiod Py
Auedwo) SurSew] ey
-ue(q YL) Wiy [ensip
e1031( 03 paSueyo

syuerdwr g

L-08:(D¥ 11BN T10T 'S9U
1ejoy yue(q yuefduy urp) ey
-Xeul JOoLIdJue oy} ul paseld
syuedwr Y3003 9[3uIs Jo

cloc e

93uryod [0A9[-0U0q [euISIeW 95eIoAL ], TN [orrexed) xy [eroenuy sem ww ul TN syuoned g Tewn restur]) | Apmys 9anoadsord 1edk-0] vV | 30 udspaipon
1$-p711:(0DYT10
(pa11039p 10 €10T 'soy syuedwy [eI0
dyerpawwur) Jurpeo| urp) s1edA G[-7[ I9Ye s)ns
‘syuejdwit pauIn)-IewouEIg pue SO0L] juerdur JO JUSUIOTA] -0y 's98pLIq yoTe-[[NJ YIM
-INS ISB[QOIL YO NSV U29M]I0q punoj uS1sop juerduy syuerdwr 81 parean syuoned ur syuerdur

sem a3ueyd [9AJ] duoq Io ssof juedwr | (J[qIpuewl O Je[IXeU) (onbruyoy | (pasn weidoid Aj1oads JyIewauglg pue Yoo, eISY €10T
UI 90UQIJJIP JUBOYTUSIS AJ[BO1ISTIRIS ON uoneoo] juejdwy |  [ojered) Xy [eI0BNU] | JOU SIOP) WL UT TN syuoned 99 [eL1 [ed1ur[) JO uonen[eAd wie)-suo| ‘T2 19 preaey
"$6-LyTi(g) L ummny
10 "[oyuejduwy [e1Q [ g
‘[eLn pajjon
SspuefId -U09 PIsIWOpULI JedA-|
‘dn-mof[oJ 1edk-| -U1oN oy} ‘uoSuruoin & :K1031nS UONJBA[S JOO
B Io)J® e[[IXeu J0L12)sod paglosal ) ul I191U9)) [BOIPIIN AMIS snuIs yim pauiquiod syueyd
umoid 9[3urs e Joddns 0y £1931ns uorn (you 10 -IoATU() ‘SuledUISUY syuerdwir |4 -wl ww-] | Aq 1o syuedur
-BAQ[9 JOOJ SNUIS )M paurquiod syuefd | 1] snuls ATejjixewn) [ea1paworNg ‘SYIOA\ wui-9 12319 Aq payroddns
-Wl Ww-] [ pue sjuejdull wW-9 Uadamjoq uoneIouddal suog (anbruyoa -wodId YIM paIns B[[IXew IoLd)sod pagios $10T
PUNOJ 9IOM SIOUIIIP [BONISIIBIS ON ySu9f yuerdwy 1o71e1ed) Xy TRIORIU] oW W ul TN syuoned 14 [eLn [eorur)) -01 9Y) UI SUMOID J[3uIg ‘8190 9fnp
SL-$9¢9:T [ddng
L1990 S10T sy 119y 1w
Juepdw] Ui [eLL [eorur)
Pa[[oNu0)) pazruopuey
‘(10" >4d) (A1oanoadsax V SUOnISOd [€1$210qng 10
‘WW GO [FIC T PUE WWGEOFIS0) [e1sa1D) ut paoefq siueld
dnoi3 [9A9[-0u0q MO[dq 2y} Ul ULy} -w] Sulyoyms-uoye|d
19mo0] Apuedyrugis sem dnois [oas]-ouoq syuedwt 9g punoie sauey)) suog
[0I3U0J Y} I0] SSO] QUOQ [BO1IAA J1 | ([8IS2I0QNS 1O [8)SAID) (onbruyo?y | (pasn weidoid Ajroads [euISIeIA JO UOIEN[RAY S10T
-ydeiSorpes uedw oy} ‘s1edA ¢ 1913 uoneoo] juejduy 1911ered) X TRIOBTU] | JOU SPOP) W Ul TN syuanyed g7 [ewn [esrur)) oydes3orpey pue [eswr)) ‘Te 32 uey|
"JUBOYIUSIS JOU Sem 99UIJIP dnoid 8-€79:(9)s6uns
-1oput oy 1, “A[oAndadsar ‘W 1.0 F €€°0— (VSN ‘AN “epsayog 910T 'Sy 1 [ '[eHL
pUB WW 79°() F 6] (— 21om sa3uryo Y], ‘YiredH Jo symusuy [e91ul]) PI[[ONUOY) PAzI
‘sjueduw ww-( ] 10 W-9 10 S1AA ¢ [euoneN ‘91 93euy) -wopuey I1edA-¢ v :suon
0] QUI[aSeq ) WOIJ [9AJ] AUO( [BISAID (anbruyoa ‘foSew] ym pans 810159 100 -2[3UIS (M 9107 Te

oy ur 95ueyo JULOYIUSIS OU PUNOJ A\

ySu9f yuerdwy

[or1eIed) X JRIORIU]

-BOW WW Ul TN

syuerdur g/ |

eL [eatur

syuedwy ww-9 jo ssa00ng

19 uuewIyeS

‘Juerdw [eyuop pue ssof suoq [eurS-rew pue  snnuejdwi-trod pue sso ouoq [eUISIeWL,, YOIBISOI A} J0}J8 PAPN[OUT SAIPN)S :QT-INUNU0I | J[qE],

e1068



J Clin Exp Dent. 2019;11(11):e1045-71.

Temmerman et al. 2017 (27) focused their study on
postmenopausal women with osteoporosis/osteopenia,
showing an MBL around implants of 0.01 + 0.51 mm
(Control Group [CG]: 0.05 + 0.52 mm); the mean MBL
from a subject was of 0.04 = 0.27 mm (Osteoporosis/
Osteopenia Group: -0.17 + 0.30 mm, CG: 0.04 = 0.23
mm). They concluded that rehabilitation using implants
in patients with osteoporosis can be carried out with the
same success rate as in healthy patients.

The stability analysis off dental implants can also be
conditioned due to certain drugs that treat the patient’s
underlying pathology and that alter bone remodeling
immunity (28). Bisphosphonates are one such drug fa-
mily that has been studied due to their ability to inhibit
normal bone resorption, which entails a reduction in re-
modeling, for a higher bone density, better mineraliza-
tion and a lower risk of bone fracture (29). Tallarico et
al. 2016 (26) found that patients who were previously
under bisphosphonate treatment had a 98.98% overall
implant survival success rate and 100% prosthesis suc-
cess rate. The mean MBL was 1.35 + 0.21 mm (95% CI
1.24-1.38) at 3 years. Zuffetti et al. 2015 (30) obtained
100% survival rates in the implants for the experimental
group; the implants for this group were topically rinsed
with bisphosphonate before surgery implantation. The
CG, on the other hand, had a 91.3% success rate; in this
group, the implants were placed without applying the to-
pical bisphosphonate rinse, and a significant difference
was observed at 5 years (p < 0.01). The average MBL
observed was 0.85 £ 0.71 mm in the experimental group
and 1.12 £ 0.85 mm in the CG after one year of prosthe-
tic loading; it then remained stable with no statistically
significant differences. Thus, some authors suggested
that implants coated with bisphosphonates allow the
prolonged conservation of marginal bone. These authors
observed that the implants coated with bisphosphonates
show even less marginal bone resorption than the CG
not coated with bisphosphonates, and a mean difference
after 5 years of loading 0.34 mm (95% confidence inter-
val 0.00-0.75 mm, p = 0.04) was observed (23).

The medication prescribed after surgery must also be
taken into account due to its possible effect on MBL,
since several studies observed a greater MBL in patients
who were administered ibuprofen after surgery, althou-
gh their results were not statistically significant (20).
-MBL Factors Related to Implant Design

Dental implant surface is one of the factors more fre-
quently analyzed, a greater crestal bone loss was obser-
ved in those implants with a mechanized surface (p =
0.01, end of follow-up: p < 0.01) (31). Among implants
with a rough surface, those with coronal microtreatments
have the lowest MBL compared with rough surface and
hybrid implants (p <0.05) (32, 33). Other authors agreed
with these results, although they did not observe any sta-
tistically significant differences between the rough sur-
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face implants and the implants with mechanized coronal
parts (34). However, the type of surface treatment used
by different brands of implants with rough surfaces has
been found to have lower MBL (p = 0.002) (35). Howe-
ver, they suggested that implants with a microtreatment
in the crestal area of the implant may not have a positi-
ve effect on implants located in the anterior maxilla and
with relatively recent extractions (36).

In addition to considering the surface of an implant, im-
plant design has been studied, comparing cylindrical im-
plants and conical implants; these studies have conclu-
ded that the implants with less highly polished surfaces
and cylindrical shapes suffered less MBL per year in a
statistically significant way (p < 0.05) (37). The exten-
sion of the spirals along the implant is another feature
that has been studied and that shows a statistically sig-
nificant difference in crestal bone loss, specifically be-
tween implants designed with spirals that run until the
coronal part of the implant, which suffered a loss 0f 0.16
mm (SD 0.19 mm) after one year of functional loading
compared to 0.30 mm (SD 0.22 mm) in the implants wi-
thout spirals reaching the coronal part (38).

Implant platform and connection type to the prosthe-
tic abutment have also been shown to influence MBL.
The implant abutment connection being located in
the crestal area in straight implants and implants with
platform-switching reflects greater marginal bone re-
sorption, and the implants with platform change in
infracrestal locations showed a significantly lower
bone loss (8). This suggests that platform-switching
can facilitate bone conservation at the crestal level
(4). The implants with platform-switching and coni-
cal connection presented MBL that was significant-
ly lower than implants with a standard platform (5).
Some authors highlighted a slightly lower MBL in
crestal implants compared with infracrestal implants
(» <0.01) (6). However, other authors did not obtain
differences in the MBL of infracrestal implants with
platform-switching in the maxilla and mandible (7).
When analyzing the implant’s location with an inter-
nal conical connection screwed into an infracrestal
and a crestal position and with respect to implants
with a conical connection and a Morse-type internal
seal in similar positions, no significant differences
were observed, although the group with the crestal
location and Morse-type connection presented the
lowest MBL (8).

The type of connection between dental implant and pros-
thetic rehabilitation has also been studied; some studies
show that after one year of follow-up, there is significant
MBL in implants with internal connection and in implants
with external connection without a statistically significant
difference existing between the type of connections (39).
However, the results obtained in other studies highlight a
greater MBL in external connection implants (40).
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Conclusions

The analyzed articles maintain a common criterion re-
garding the concept and measurement of the MBL,
emphasizing the importance of the radiodiagnosis for
its quantification. Few articles focus on the relations-
hip between systemic pathology and MBL. In relation
to the characteristics of the implants, the conclusions
are more unequal and less homogeneous, highlighting
an MBL in all the implants, regardless of the type of
prosthetic rehabilitation and moment of loading. MBL
is lower when an implant’s surface is rough and in im-
plants with platform-switching and infracrestal position.
However, greater loss is described in those with exter-
nal connections. No statistically significant alterations
were observed in surgical techniques with a flapneither
in one-piece implants nor in the type of crown fixation
(screwed versus cemented). Therefore, several factors
of different natures can influence MBL, requiring more
studies be done to increase our knowledge about how to
prevent MBL.
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