http://dx.doi.org/10.14368/jdras.2015.31.1.33

Original Article

ISSN 2233-4084

Evaluation of marginal bone loss around platform-switched implants

by digital subtraction radiography

Chi-Yoon Kim, Sung-Sook Kim, Hee-Sun In, Yu-Lee Kim*
Department of Dentistry, Graduate School, Wonkwang University, Iksan, Repuclic of Korea

Purpose: This study is to evaluate the clinical significance of the platform switching concept by comparing the marginal bone loss
around platform-matched and platform-switched implants. Materials and Methods: Date of implant placement, diameter, length,
implant-abutment connection type and absence of splinting prosthesis were investigated on patients who performed treatment

with implant placement at Wonkwang University Dental Hospital Implant Center. To measure the marginal bone loss around

implants, periapical radiographs of patient were used when implant was placed and when visited the center most recently by using
the program, Emago advanced v5.6. Results: As a result of observing on 150 implants of 82 patients for 6 - 63 months, platform-
matched implants showed 1.16 + 0.54 mm, platform-switched implants showed 0.68 + 0.27 mm of marginal bone loss. Conclusion:
It was considered that there is the positive effect to reduce marginal bone loss around platform-switched implants. (J Dent Rehabil

Appl Sci 2015;31(1):33-44)
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Evaluation of marginal bone loss around platform-switched implants by digital subtraction radiography

Table 1. Distribution of implants used in this study

Platform matching

Implant—gbutment Manufacturer Imp fant Implant length ~ (PM)/switching Implant site Number
connection type diameter ®S)
Osseotite 03.75 mm: 1 8.5 mm: 6 Mx. P: 6
External h (Biomet 3i, Palm 04.0 mm: 28  10.0 mm: 35 PM: 40 Mx. M.: 11 55
MRS Beach Gardens, 050 mm: 25 11.5 mm: 11 PS: 15 Mn. P: 7
FL, USA) 06.0 mm: 1 13.0 mm: 3 Mn. M.: 31
8.0 mm: 4
Xive Mx. P: 9
(Friadent, 03.8mm: 20 9.5 mm: 23 PM: 40 Mx. M.: 28
. 045 mm: 56  11.0 mm: 33 91
Mannheim, PS: 51 Mn. P: 10
055 mm: 15  13.0 mm: 24
Germany) 150 7 Mn. M.: 44
Internal hex - mm:
Pitt-easy Mx. P: 0
(Oraltronics, ) ) ) Mx. M.: 2
Bremen, 04.9 mm: 4 12.0 mm: 4 PS: 4 Mn. P: 1 4
Germany) Mn. M.: 1
Mx. P, maxillary premolar; Mx. M., maxillary molar; Mn. P., mandibular premolar; Mn. M., mandibular molar.
T tmago ) Advinced SE [N
File Patient EGR Measure Task DICOM Options Images Help
G-H-8° RE®s & MBss|lsp dQ
;uns 1142 oeeunyis - No patient active  User 1 - (C-#EMagoDemow] zoll-x;.czI
Fig. 1. 8 reference points in 100% expanded pictures.
Radiography System (Carestream Dental, Atlanta, StA o 2 RFESIA 7|1 )2 &8t S5l E AX|AI7] AF
GA, USA)& Bl 9% 44 FEE nviewSTAR & EEIGT o] S5 AME AETE A F Al
(INFINITT, Seoul, Korea)& ©]-&-5}9] DICOM @42 of #FH At FAste] 2 FE o= HAd A AL
2 PSR o] i HAR W] oS AR AL Ak
ol A7ttt FFE O ZEI YR FA Ao JSHE
Emago advanced v5.6 (Oral diagnostic systems, platform®] Zo|(D"& F45}aL, o]0 £+E] 02 Q&S
Amsterdam, Netherlands) T2 130 2 JESTE Al E Z2YA0 HAAZ AAHL)S 212 £75}0] o<
Aot ohRle Uil Al BRI S 100% Sefstel 5 ml|AlE o] gstel AA JERES VAT £NFS
0% SlRlel 242} i) HIAE A 1, ALSIGTHEg 2).
AR HARE 71E0E vhAle Ul A9 AP 79t
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L=DxL'/D

L: actual amount of marginal bone loss (mm)
L'": measured amount of marginal bone loss (mm)
D: actual diameter of implant fixture platform (mm)

D' measured diameter of implant fixture platform (mm)

5. 5724

Platform matching ¢ ZTHEQ} platform switching ¢

Zeteo] AT ANES vasly] 95l EYRE ¢

A& Aslgitt. Platform Felol] wet JETE 7

Aol Al AZwy o BEE dday %g_
3 }

oo ox oY

2.0 (SPSS Inc. Chlcago
1L, USA) —LEZL%‘D o] 6]— on, folgHEo] 0.05
olekel A9 frelshe Frstgint

Fig. 2. References used to measure the actual marginal
bone loss. D': diameter of implant fixture platform on
digital subtraction image, L': marginal bone loss on
digital subtraction image.
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1. Platform matching & platform switching
olERtEo| HelE Adat
Platform matching @EHE+= 1.16 £ 0.54 mm,
platform switching 4 ETE = 0.68 + 0.27 mm&] HH
Z A4S UEY O platform switchings A|3)3H A&
HES HAZ A o] {5HA H lch(Table 2, Fig. 3).

2. UEE XA W2 platform matching ¥
platform SW|tch|ng QIZ2tEO| HQIZ AAIRE

O Al platform switching YETHE Q] HAZT AAlo]
Z| QATh(Table 3, Fig, 4).
2.0
£ 18 2
£ 16
g 14
° 1.2 b
s 107 I
2 0.8 |
2 o6 ——
> A
5 04
= 02

Platform matching Platform switching

Platform type

Fig. 3. Marginal bone loss around platform matching
and platform switching implants.

Table 2. Marginal bone loss around platform matching and platform switching implants

Marginal bone loss (mm)

Platform type Number of implant (n) (mean * SD)
Distal Mean
Platform matching 80 1.17 £ 0.57 1.14 £ 0.57 1.16 £ 0.54"
Platform switching 70 0.68 £ 0.29 0.67 £0.33 0.68 + 0.27°

Different letters are significantly different (Tukey HSD test, P < 0.05).
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Evaluation of marginal bone loss around platform-switched implants by digital subtraction radiography
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Fig. 4. Marginal bone loss around implants according to
implant diameter.
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Fig. 5. Marginal bone loss around implants according to
implant length.

Table 3. Marginal bone loss around implants according to implant diameter

Implant diameter Number of

Marginal bone loss (mm)

(mm) Platform type implants (n) . (mearT + SD)
Mesial Distal Mean
3.75-4.5 PM 65 1.12 £ 0.54 1.12 £ 0.55 1.12 £ 0.52°
PS 40 0.65 £ 0.27 0.57 £ 0.27 0.60 £ 0.24"
49-6.0 PM 15 1.39 £ 0.65 1.24 £ 0.04 1.32 £ 0.62°
PS 30 0.73 £ 0.32 0.81 + 0.37 0.77 £ 0.29"
PM, platform matching; PS, platform switching.
Different letters are significantly different (Tukey HSD test, P < 0.05).
Table 4. Marginal bone loss around implants according to implant length
Marginal bone loss (mm)
Implant length Platform type Number of (mean + SD)
(mm) implants (n) ) ]
Mesial Distal Mean
8.0 -10.0 PM 53 1.19 £ 0.59 1.13 £ 0.59 1.16 + 0.46
PS 15 0.68 £ 0.39 0.62 £ 0.30 0.65 + 0.33°
11.0-12.0 PM 11 1.10 £ 0.59 1.16 £ 0.59 1.13 +0.56"
PS 37 0.069 £ 0.27 0.78 £ 0.36 0.73 + 0.26™
13.0-15.0 PM 16 1.16 £ 0.51 1.16 £ 0.53 1.16 + 0.50°
PS 18 0.67 £0.26 0.50 £ 0.22 0.59 + 0.23°

PM, platform matching; PS, platform switching,

Different letters are significantly different (Tukey HSD test, P < 0.05).

3. AEZHE Zolof| ZE platform matching &
platform switching YEZHEQ| HAE AMH

AZTHEQ Zol: 8.0 - 15.0 mme] EXE Holn],
TSR] $o B 8.0 -10.0 mm, 11.0
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-12.0 mm, 13.0 - 15.0 mm2] HY =2 E =35}t o=
Qolol] e WIZ 2UEE GOl i xtol7}

om AETE Z0o]7} 8.0 - 10.0 mm, 13

mm9] o A= platform switching QEHE Q] HAZ

2:410] B Th(Table 4, Fig, 5).
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Implant-abutment connection type

Fig. 6. Marginal bone loss around implants according to
implant-abutment connection type.

o] B9 t}(Table 5, Fig, 6).

5. HHE GFENY {20 mE platform
matching & platform switching EZ&EQ9|
HOIT AMY

2.0 [ PM: Pltform
18— e
£ 16 % P ey
g 1.4
P 1.2 b »

g 1.0 1 I T
0 08 |
© 777

0.6 % —
£
2 04 / %

g 0.2 | /
PM PS ‘ PM PS
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Splinting or Non-splinting

Fig. 7. Marginal bone loss around implants according to
implant prosthesis splinting.

Table 5. Marginal bone loss around implants according to implant-abutment connection type

Marginal bone loss (mm)

Implant—z'tbutment Platform type Number of (mean + SD)
connection type implants (n) ) ]
Mesial Distal Mean
External hex PM 40 0.97 £ 0.52 0.93 £0.55 0.95 + 0.50"
PS 15 0.73 £0.38 0.77 £ 0.41 0.75 £ 0.35"
Internal hex PM 40 1.37 £ 0.54 1.35+0.52 1.36 + 0.50°
PS 55 0.67 £0.27 0.04 + 0.31 0.66 + 0.25"
PM, platform matching; PS, platform switching,
Different letters are significantly different (Tukey HSD test, P < 0.05).
Table 6. Marginal bone loss around implants according to implant prosthesis splinting
Solin Number of Marginal bone loss (mm)
p 1nugg or Platform type umbero (mean £ SD)
Non-splinting implants (n) ) )
Mesial Distal Mean
Splinting PM 61 1.14 £ 0.57 1.18 £ 0.61 1.16 + 0.56
PS 43 0.72 £ 0.30 0.65 £0.33 0.68 £ 0.27"
Non-splinting PM 19 1.28 = 0.55 1.04 + 0.43 1.16 + 0.46°
PS 27 0.63 £0.28 0.71 £ 0.34 0.67 + 0.28"

PM, platform matching; PS, platform switching,
Different letters are significantly different (Tukey HSD test, P < 0.05).
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T4 A= &Fol7F gl en, &2 ol M= platform
switching® 3+ YZTES] WAAZ AAlEFo] Hich

(Table 6, Fig. 7).
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