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Etiology of early marginal bone loss
Occlusal overload
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bonee]] fatigue & creep= & ©.71th a1 8191t} Isidor 'S Y50
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Reformation of biologic width

UEFE || &= 2} %] 9] biologic width <} f-AFF 7i'd o] ZA
3}od o] biologic widthE- %1 &k 73 -%- bone loss7} L o}y A H o}
Berglundh 5*-& ©] 21 3} biologic widthel] 2] g} bone loss+= implant<}
abutment A}o] €] interface= F-6] A% ¢ A 2] & -4 ghrha 3H%
T} Hermann’] 7] & th A+ 0.2 &+ Aol A 1-piece implantol] A =
rough/smooth surface2] 73 7] 7} bone lossel] 9 F-&- 1| X, 2-piece
implantol] 4] &= crestal bone levelo] ZHE 9} abutment®] inter-
faceol] 912] g+ microgap®] $]%| ] wiet A% =™, theFA 0w
microgape] 2 mm 3pkell 91X 3k Heka Sk EGk o &
submerged 1} non-submerged®| & I} F-ASHA A 02
crestal bone lossol] & k& 1) 21t} 31 &} o}, FE 3 1-piece implant]
rough/smooth surface”} alveolar crestel] €] =] 1= wj] 2-piece?]
5= 755} boneloss7} A 7] A o] kth. S biologic widthe] A &
0 2 A%t ZF557H LAY B, o] = microgap S = FH U
g Al & FA181HA =] a1, 1-piece impalntel] 4 = ©] 2] g+ microgap
o] R34 27] W= biologic width =W o] A A A o 7
bone lossol| -2 51T}
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Fig. 1. Infiltrated connective tissue zone around the implant.

Presence of microgap

(D Micro gapol] 2] bacterial colonization

Quirynen®¥} Persson”-2- internal surfaces of submerged implants
or their restorative component partsol] microbial species”} cultivation %
T} &} o). =3} Lindhe'* ¥} Berglundh 5--& peri-implant mucosa
o] 5= £4156k%1 3, 7 2 3} plaque accumulation ¥} 31 0]
microgap2- 7] 5 2. & apical& coronal 5-9] 0.5 - 0.75 mmeo]] 34|
SZ7} .o 9J = abutment infiltrated connective tissue area” | Z )] 3+ch
31 3153 Th(Fig. 1). ©] -] o]l bacterial colonization©] Y o UbA] =™
o] & 913f| implant®} abutment”} 174 ¥ ©] & marginal bone loss7}
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(2) Micro gapel] 2] micromovement

Crestal bone lossZ =] 7] 9] &l alveolar crest 2T} 1 -2mm 4 =
Arol microgape) 3 S22 8 F Tk 1ef Lk ol 4
crestal bone lossi= EAI 5151 2. W, o] & AW 3171 918k 71 5 of
}7} ‘movements between components ©f] €] 3} marginal bone loss©]
t}. o] ol tf &t o g2 Yrotr 7] 913l Hermann 5°-2 (D) microgap
sizeo]] 2 marginal bone loss2] ¥ 3}2}, (2) micromovemente]] 2] 3k
marginal bone loss2] % & <ol H 7] 9] 3} two-piece implantel] A]
fixture 2} abutmentZ- welding-2- A] 38 3} group ¥} fixture 2} abutment” |
screwol] 2] &} <12 ¥ groupel] A 2] marginal bone loss ¥13}2- H] 1
3ttt 1 A3} micromovementS #)| 813} 73 -9, marginal bone
loss7F 21 Al ekt ., microgap size¢h= BA7F 1A =
microgap®] 2= 1 micromovementE A 8-gk 4= QI ThH
bonelossE U 4= = AL E o Ht).

Soft tissue sealing

o] Z & E 3 9] biologic widthe] T4
Biologic width+ sulcular epithelium, junctional epithelium, underly-
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ing connective tissue zone ©_ =2 -4 & o] )t} Sulcular epitheliem 2]
apical -9+ n]-¢- gk o, J =T E FEH || hemi desmosome I}
FARE 22 2 7 2ho] F th. Connective tissue= scar like tissue} f+
Alsl, A ZHE FH ol T2 attachment glo] 213 H =3t}
Underlying connective tissue zoneoll = & 5A 327} B 9l= H-&
21 abutment infiltrated connective tissue”} =2 +}.' Implant ©f) A €]
biologic widthel] T3+ AFE=EE FES o= 3t 497}

to| ], o] = A &9 distance S 7Fil =] of] thoto] gt
%912 el )= o] 7T, 2121} 7] o}l 4 €] bioogic width .}
ZF Y Z 3 2= A o2 AZE 1, Cochran, Berglundh,
Abrahamsson 52 5541 3 of| A 212} biologic width7} 3.08 mm'”/
3.80 mm'/ 342 mm"* 2 A FsF Tl

<] Z & E 39 biologic widthe] 7] &

Lindhe**9} Berghindh® ‘52 19923, 5541
£ o] F= A 242 leukocyte®] migration-g U
nective tissue zone2 &/J 5] underlying boneol| 2] B.57]5
20}31 3 Zioman 52 Abgtol A plague accumulations] o
3 peri -implant mucosash gingiva®] 13- A1 7-517] 913 1299
EEA o} RS e ol AL S A2 biopy S 3}
o] immunohistochemical analysisS- A] 3§ 5}53 T} Peri-implant mucosa
9} gingiva 5 -9] 2] infiltrated connective tissuedl| A 54 E 7} &
oAl ™ 1 Foll B cell#} T cell9] H]-&-0] obxlthar si3ieh
&} Bullon ‘-2 2004, healthy gingiva, peri implantitis mucosa, aggres-
sveperoonts gingva 1-8-©_ 2 L] 2}72] ~1.5-0]1 4] Biopsy sec
imen-S- Al 2+3}] histological and immunohistochemical analysis7} A|
&)k Tcellol] o &+ 814 Q1 CD32} B celle]] T 3F 3} <1 CD202]
o] healthy gingival of] 4] ®.T} peri-implantitis mucosa 2} aggressive
periodontitis gingiva©l| 4| -7+ 1 2.1, 53] Tcell®] o] Ho] 5
e stk

o] Z & E F 9] biologic widthol] 4] 2] mucosal thickness2] % 3F

Peri-implant mucosa®] 71| = 2] 4 g} epithelial connective tissue attach-
mentE- 0] F7] &) & 2511, o] 2] 8} soft tissue dimensiono| T
B 2] 9 7% 2557 Lol ubA] Al 28 24 gl biologic width
£ o] £t} 3} Berglundh 552 F =4 & 53l 2nd surgery
A9 test groupol] A mucosaS- 2 mm % =2 QFA| 7H5-%] 31, control
groupol| A &= Z2Fa}A| 2kt 5 group of] 4] total biologic width=
ol gk xfo] & Kol A] ek% o, test groupoll A A2 2] 7|
2F e ARA R F577F HEE . Control group2- 717 AL
ol g 5= BA] o2 peri-impalnt mucosa”} 2 g 7
E fAlglof 2 408 A9E d& F AT Al RHT

Implant neck design for prevention of marginal bone
loss and soft tissue sealing

Marginal bone lossE Z©| 31 2 3} soft tissue sealing=S A7)
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9]l implant neck -9 o] ThFgF 1= o] 1o gk} Smooth surface
Z o] 831 7 of] T3l stress distribution} osseointegration-S- %] 3]
rough surface U rough surface with microthread 5-2- ©] -85} =3
AN Fef, QA T2 W35 thFek = o] glojgith o] 7] A
© W9 texturee} Tl F-IE- WO 3 AL 5 BHA| 2 A 9] 8kan
neck -9 e ¢} A2 g Ej of T sto] Lol 12} 51T

One-piece or two piece implant

Hermann”-& F&4 8 & 53l 2 crestbone levelol] Y ETHE
£ 2§ gt 7 §- One piece $1 & THEof| A] two piece Y ZTE K.tk
marginal bone loss2] ko] At} 11 3193 T Heijdenrijk®* 52 Implant-
abutment©] microgap ©] 27} 51| %+= one piece implant £} two piece
implant non-submerged, two piece implant submerged 7+2] 51 A7+
bone lossE ¥25} AT 517k 24 3} one piece 2} two piece 7+
) el gt Aol } AEIA] Skskrha ATk Tl AR
1 d E-of implant overdentureZ- AF-&-3F 7 0] 1 =], two piece
implantol] 4 = 5 mm 0] 9] bar typeS AF-8-3}0] splint3}S3 L,
one piece implanto]] A += bar type-S- AH-&-3}A] &kt}. 18 7] wf &
of] Z} implant®] stress distributione]] x}o] S L 0 7 & A o7 A7t
=™, T0-T12 ¢] 1'd7te] 7] 7}el| A = one piece implant®] marginal
bone loss7} C} & 5 -4l ]3] 21 Lebykek. 58 o] 4 &
5514774 1S TOR s o, o 2 A 2ol
w2} T12, T24, T36, T48, T60 2.2 44 %) 5} T} One piece implant©]
74 %~ abutment} fixture7} & 2| @ © 2 4] microgap©] §l= & B ©]
™, 7| = HA =3} implantite] ] 73 A 7} 7} apical -9 of]
Z7)| 5}+= microgap©| T}. Two piece implantol] 4] += abutment} fixture
Z+2] microgapo| A 5F= & Elj ©| T}. One-piece®] 73 - LA & o]
7] wj F-of] microgap©l] A €] bacterial colonizationo] WA 2 4= 9] 0.
™, implant-abutment interfaceol] A Lo 4= )+ micromove-
mentE WA| & 4= Itk 212 1 abutment®] taper 27 o] 31 ETH=
& 223 gk vl o] 1tk 3 marginal bone loss©} T 8131
< | one piece implant”} two piece implant 2. T} B] 2] gt 21 0. &2
Ats T,

Internal hex abutment$} external hex abutment

Maeda 522 20063 1 %] of] 4] implant with exteral hex 9} implant
with intemal hexel] vertical & horizontal loadZ- 718} +=H) vertical load
£ 71t & W= -9 A7) gl 1 9l ol A 24 o2 external
hexol| A cervical F-9] o] straingto] Z 11, internal hexof| 4] = apexol|
A] strain gko] =LA Uk}, 53] horizontal load S 7153 =
Internal hex systemol] A cervical areaol| A 2] AJth 2 © =2 A - stress
7} ¥kA) 8193 T} o] = bone preservationol] 24 2 ©. 2 7]} & A o]
2431 3} o Thetip 9] of| A ©] - stress7 | fixture fiactureot] ©] $]
94719 4 9rha 5499t Table 12} 7220] extemal hex abutment
9} internal hex abutment= 7}2}+2] o} 9} & Achd & 7pxIth
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Table 1. Advantages and disadvantages of external hex abutment and internal hex abutment

External hex abutment

Internal hex abutment

Advantage 1. Suitable for the two stage method
2. Anti-rotation mechanism and retrievability
3. Compatibility among different systems
4. Suited for multiple teeth restoration
Disadvantage 1. Micro-movements

2. Higher center of rotation
3. Micro gap

1. Suited for one stage implant installation

2. Ease in abutment connection

3. Wider area of connection

4. Suited for single tooth restoration

5. Lower center of rotation

6. Better force distribution

7. Reduced microgap because of usage of taper joint connection
1. Thinner lateral fixture wall

2. Difficulty in adjusting divergences in angles between fixtures

Implant-abutment connectioni] 4] Taper joint$} butt joint

Norton 52 taper joint connection©| banding forceol] #] 3}5}+= &
& 7 A7tk 3Gt Levine 57 A 0 2 HA G &
2} T gt FA)) 7} taper joint connection®] 73 -%-7} butt joint}: Tk
A7) of itk STk 1 991 © 2 suter So] AR &
© 2 fixture 9} abutment2}2] gapo| 10 um X.t} 2 -2 73 -$- thread H-
9] o] functional load”} <1 & 31, taper 7] ol| 4] vibration-5- ¢+3}A]
7] thread 5-$] ol] micromovement”} $1&= A& E%1 th Merz 53&
200013 I taper joint2} butt jointe]] thel] 2 224 & Al QY 5to]
axisol] ] 3t loade] W&ol M2 S EEE Yolr 1} 319
T}, Taper joint+= axisel] w2} 2-8-8b= 315 W32 o thread o g+
load7} 48] 4}4) =] ©] abutment looseningS- & © 7] A] &=t}
Taperol] 4 9] fiictiono]] ©] 3} implant®} abutment?7Fe] $H4 2] o] 11 3]
o] gl A4 o] 7hsalxitt. o] o] Bk, butt joint= loade]] Tha}
24 52 48] FAATA ==, o] AlZte] A
u}2} abutment loosening S I 072 71 © 2 o A 71T} Axisoll A 15%
7 Tyl oy ¥kaFol| A ©] 31 71A] & taper joint©] 7 -§- thread+= 7]
o] gk W] erof frE]sihar 3H Tt Axisel| A 305 Hlof
2 of] thal| A = yield point W0} 352 9] 3 Ho| A| = oL}, vj
G e Ftol A o, stress©] ZAAL7} ol A A AL A
2 4= At} Pieri 522 2011'd abutment with taper joint2}- abutment
with conventional internal connectionS- T /g ©_ 2 127 2] follow up
S A1) 3+ Z 2}, marginal bone loss 7 | abutment with taper jointol] A] 24
Al dolsktaL sttt H] = pieri©] ol A<= taper jointof] A
platform switching®] 73 o] 7] AF-8-% 1 7] -] taper joint+
o] ko 2 e = glrt. thrt taper joint7} butt jointe]] H] 3]
micromovement”} AtA o2 Ay, SH BT 3l AYE
7}A] 7] Wl &-of] marginal bone loss]] 2] gk A o 2 Al5 H ).

Scalloped design abutment

Flttop implant7} 544 © 2 AL E 9o} 24 2] 62 %)
ZZYY S AnA 07 517] Y3t design© & scalloped design
abutmento] 1}$+C}. Interproximal bone@] K Zo] =80] & Ao 2
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AR E St} Biologic width7} 1 Z-HE 2] 717 apical F-9] 2]
microgap -] &/ =] A| =™, 1] 5] bone remodeling *# Th 31 S}
of o] gt Yl & ©]-8-gF A ©| t}.* Bradley’' = Scalloped design]]
] 3} interproximal bone levelel] o &t & 3F-S- & 716131 11, scalloped
implant= 4= 2 interproximal bone level©] first thread & T} coronal
o 1 ek SAeh. felvl & Afol7} glizAl ¥l malAl
¥k © 14} scalloped implant”} interproximal bone level-2- 54| 3}+=H|
el aksith 12 Y} Nowzari] o] A& scalloped
design®] marginal bone loss”} conventional 2] 73-$-X.t} t] BA L}
Bl ke A3 B w7 = 813} & A scalloped design
abutmentol] ™ 3+ A= case report7} T F-Eo]H, 7]+
implant shoulder -] o] 4] 2 mm 7 &= }H}ol] 4] bone remodeling =]
A 4k A Fol| = 35 74 2] bone level-& ] Z2HE 9] first thread 55
o] Fthal 3}tk T3 AZHE o]l 2|7} bone level )
soft tissue attachmentol] Z- 2.3+ 8 Q11 o] Zlof] th gt 124 7} g7l
& ste] A7} X1 8= 2] @& 4T Scalloped design abutmento] infer
proximal bone level of] o]t g+ F &S 7] A x| of] el A = ] B
A7t 28 Aoz AtsHTh

Platform switching

Platform switching®] 7] ¢

I A}A 0 2 twopiece dental implant systems & outer edee of the implant
platforme]] A} prosthetic componentse] 9] %] o}= @Bl 2 =55 o] gk
t}. 19911d of] wide-diameter implants with matching wide-diameter
platformso] 27}t 12 vt A3 278 % 12w matching-
diameter prosthetic components 7} A}-8-2k 5= 7} §1317] wj £ 5.0
mm 1} 6.0 mm2] wide diameter implante]] standard diameter (4.1
mm)2] healing abutments 2} prosthetic components7} ©]-&-=| 1t} %
717k2] WhAFA ALZ & &3 follow upel| 4] “platform-switched” %
1 ZRFE 7} conventional 57| AH8-¥# platform matched prosthesiso]]
A e} 2e) 242 ey Agicka B asg
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Platform switching2] Rationale

A A £ biologic widthe} #E o] l= A& AlgHTh
Berglundh 5-%-& 1991 implant-abutment®] interface <, microgap2-
7] 0.2 apical, coronel & 7H2}05-0.75 mm ©] H 9] 2 abutment infil-
trated connective tissue 7} Z= 7)) 5} bacterial colonizationg- o] FA] €
o} skt o] & 7)o 2 s 1 mme] F-$ 9] bacterial colo-
nization®| §1= CT7} & 54, crestal boneo] 9] 2] g+t a1 513 T
13 7] wfj F-ol] two-stage implantol] 4] + biologic seal-S- &A1 517] 9]
3l 3 mme| A& FA7F adh, 18] 2o crestal bone
resorption®] & Z o] 2k1 6}$3t}. Platform switching-2- implant-
abutment2] microgap=- ¢+ 0 2 o] FA| 7] Al © T} Infiltrated con-
nective tissue S QF2:© 2 0] F-A] 7 microgap O 2 -E] 2] microbac-
terial leakageZ: crestal bone . 2 H-E] 2] 92| A| 7] A 5} bone
resorptsionS- &0 RS - WA = 758 2 B 98 9l
Aol T} 2007 Maeda= 32} f-3F8.4 4 & F-3f Platform
switching®] AJ & 2] £-41-S- 5} T}, Abutment] stress distribution
< 1. Normal modelof] A1+ implant top2] peripheryol] 4] lateral sur-
faceZ e} stress7 | A 2] 1 2.1, platform switching modelof] A =
stress7 | implant®] center 2 ©] %£&}9] T}. Platform switching & stress
concentration area- cervical bone implant interfaceo]] A H o] 2] A] 3}
< &4 o] 21o] bone lossoll freld Ao &2 ALRHTE 22y
abutment or abutment screw 2 571 load= 4 A & ' o] A Al
g 7%~ abutment screw?] ¥13 & 4 o7 7h5/d o] Qhrka 5191
t}. o] 213} platform switching concept-S Tkl @] Ao FLoj| A
marginal bone preservation®]] -] 8l 2 2}5 H o] 11 ¢t} Table 29]|
A& 8] 2 ©7) 7 -5 0] 2| 2} marginal bone preservation©]] plat-
form switching concepte] UA4A o 2 A3t AWE K0
Ui G T AT Eh success rate e} A st A = 7]E] A
EHE} AR g YER 3L gl ek

Table 2. Clinical outcome of platform switching concept

Longitudinal study= YRF 0 2 5 7|F
Platform switching o] t]d}ed 513 o]Ate] =F-2 x|
Vigolgo 52 200913 of] W3 3k =
%¢19] crestal bone lossZ- platform matching 2} H] w8} 31 9] AH2]
7V& 371 91, 2000 - 20023 o] A HE FA|F- AZHEE ]
2} © 2 Platform matching (857} 2} platform-switching (977)5- ¥A}
AAZ-S- E8]) 513 7F crestal bone lossE +2-5}9) TF. 25 External
hex type & AFH2-8}9] 3L, 5 mm A £9] fixtureE o] 83151
Platform switching concept©| platform matchingol] H]3}] 2 A4 2Fo]
271 1 &< 03mm = A A ek o F g B 1d o
At 0] Z2] bone level- 2 ¢H3 A 91 455 K91 T} Wagenberg 2}
Froum”-2- 20104, platform switching conceptol] 4] implant survival 2}
crest bone level S 3 713817] 18] 19921 ol 4] 200613 714] 767
o] 3kx}ol] thel 10671 2] platform switched implantZ- follow up 3+ 2
7}, marginal bone loss= mesial ©f| 4] 84%7} 0.8 mm ©] 3}, 98 % 7} 2.0
mm ©] 3} 2 YEFL O 1, distaloll A & 88%7} 0.8 mm, 99%7} 2.0 mm
o] g} = YEltth H] = o] Adtol|A] control groupe] §1 2.1, plat-
form switching concept©] interproximal crestal bone levels<- 1. Z3}+=
Aol tisf EaA ol et stk 714 AHEE A BT
external connections, no collar, thread”7 | fixture 2 A} 5-71%] ¢1 21, 4
mm #| £2] abutmentsZ A}-8-3F 71 0] 9]t}

1% o} longudinal sty ¥ 9200} AA74A] v} gl
A5 vl o 2 K 9k-S v platform switching concept-S- T2 7+
ot 713t = Y dA o2 At A o B Ate T

-

Soft tissue sealing & esthetic

Tamow 52 15| ol ] gingival papillag f-2|3H= 2.
3l 712 cervical bone around the neck of the implantZ- 7|58} K. &3}
= o] 2} 545tk 71U dbutmenty} implante)]) 12 ) e

Author Marginal bone loss Follow-up Successrate  Implant length ~ Implant diameter Surface Connection ~ Type of implant ~ N* Implants ~ Human/Animal
Baumgarten. 2005 no data 2 months no data 13 mm Smm osseotite internal certain prevail 2 human
Gardner. 2005 1.3-1.4mm 4 months no data 13 mm Smm osseotite internal certain 1 human
Vela-Nebot. 2006 Mesial 0.76 mm, 6 months no data 10, 11.5, 5mm osseotite internal certain 60 human
Distal 0.77 mm 13,15 mm
Calvo Guirado. 2007 0.05-0.07 mm 6 months 100% 13, 15 mm 4/5/4 mm - osseotite internal certain prevail 10 human
5/6/5 mm
Canullo L. 2007 0.78 + 0.36 mm 22 months no data no data 6 mm no data no data standard 10 human
Becker. 2007 0.52 £ 0.5mm 3 years 94.40% 11 mm Smm CAM, CPS internal camlog 54 animal
Hermann. 2007 no data no data no data no data no data not specified internal revois 1 human
Degidi. 2007 no resorption 1 month no data 8 mm 3.5mm sla internal straumann 3 human
Hurzeler. 2007 0.12 + 0.40 mm 12 months 100% no data 4-5mm osseotite internal certain 22 human
Weiner. 2008 no data 6 months no data 8 mm 4mm laserlock internal biolock 36 animal
Calvo Guirado. 2008 0.6 mm 16 months 99% 13-15mm 4/5/4 mm - osseotite internal certain prevail 105 human
5/6/5 mm
Sarment et cols. 2008 no data no data no data no data no data osseotite internal std/wide/xp 60 animal
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Fig. 2. Sealing around the soft tissue is excellent and adequate thickness could be
maintained at the fixture-abutment interface in platform switching concept.
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Considerations in implant crestal module to preserve peri-implant tissue

Hong- Jun Kim, DDS, Jee-Hwan Kim, DDS, PhD, Sung-Tae Kim, DDS, PhD,
Jae-Hoon Lee, DDS, PhD, Young-Bum Park*, DDS, MS, PhD
Department of Prodthodontics, Yonsei University College of Dentistry, Seoul, Korea

Purpose: The peri-implant soft tissue is remodeled by the initial marginal bone resorption affecting the prognosis and esthetic result of treatment. Thus various designs on implant
neck design are studied to preserve peri-implant bone. The purpose of this study is to review on the causes of initial marginal bone resorption, the configuration of peri-implant
soft tissue, and the implant crestal module favorable in preserving peri-implant tissue. Materials and methods: The studies on the causes of initial marginal bone resorption
and the implant crestal modules are researched and reviewed using Pubmed database. The implant crestal modules including one piece and two-piece implant, internal and exter-
nal hex abutment, taper and butt joint connection, scalloped design abutment, and platform switching concept are reviewed. Results: A number of clinical and experimental
studies preferred one piece implant to two-piece in preserving initial peri-implant tissue. For two piece implants, internal hex abutment and taper joint connection appear more
favorable than external hex abutment and butt joint connection relatively. Controversial issues still exist on scalloped design requiring more studies on it. Although the ratio-
nale is not certain, the concept of platform switching seems favorable in preserving initial peri-implant tissue based on clinical and experimental studies. Conclusion: Each implant
crestal module contains its own advantages and disadvantages with various controversial issues. In the aspect of preservation of initial peri-implant tissue, however, one-piece
implant seems beneficial. In cases when two-piece implant is more appropriate due to prosthodontic concerns or any other problems, the application of platform switching con-
cept, internal connection abutment, and taper joint connection may be favorable for the preservation of peri-implant tissues. (J Korean Acad Prosthodont 2011,49:346-53)
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