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Fig 1. Formula for calculation of bone level and height

Fig 2. BL/IL according to months after sinus graft
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Table 1. Number of implants placed according to site(WHO site classification)

Site No. Site No. Total
14 2 24 3 5
15 7 25 12 19
16 18 26 21 39
17 14 27 17 31
18 1 28 5 6

Total 42 58 100

27 Y 2 2E W
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R
©
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Schneiderian 9 AXAstn FoldAE FHAT F ZFEA Z(Collatape®,
Zimmer dental, US.A)22 ZHE& oA & FFatx, o 108 & AP, =
o] A A2 AIFHFES AT S, & FHF A rongeur, bone scraper 5 & ©|
4ot A5 5, BF ZolAAYg o] AFEAT 1GAMOE JEZHE A
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5
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Agd. dZdEe A4 o 6-8M4d F F 22 &S APst, BF A4
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qots Foldes H 3 HF HAY 10W@71A F ¥ Panoramic WA AL S F
s dETIE Hol H Ay A HEF Eo], o)A F9 FolE YyAHE
caliper(Digimatic Caliper®, Mitutoyo, Japan)® #Z=3%to] ] &= e Ao} (Fig
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Fig 1. Formula for calculation of bone level and height.
BL/IL=AH+GH/IL

BL: Bone Length

IL: Implant Length

AH: Autobone Height at the graft

GH: Grafted bone Height at the measurement
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t}(Table 2.).

Table 2. Number of implants failed according to site, time and Cumulative

survival rate(CSR)

No. of  No. of Failed time(months)

Site implants  implants CSR(%)
placed failed 0-12 13-24 25-36
14/24 5 1 1 80.0
15/25 19 2 2 89.5
16/26 39 3 2 1 92.3
17/27 31 3 3 90.3
18/28 6 100
Total 100 9 7 1 1 91.0
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Fig 2. BL/IL according to months after sinus graft(p<0.05)
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Table 3. The change of BL/IL and number of implants measured according to

time
Time(months) No. of implants measured BL/IL
Graft 89 1.41%+0.24
Graft-6 31 1.36£0.18
7-12 57 1.36%£0.21
13-24 46 1.27+0.17"
25-36 41 1.26%+0.16"
37-48 12 1.19+0.13"
49-60 7 1.25+0.09
Total 283 1.34£0.21

*. statistically significantly different from graft group (p<0.05)
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Table 4. The change of BL/IL and number of implants measured according to

approach technique

No. of BL/IL No. of BL/IL

Time(months) implants of lstage implants of 2stage
measured approach measured approach

Graft 38 1.47+0.24 51 1.37%£0.23
Graft-6 14 1.38+0.18 17 1.35%0.19
7-12 23 1.34%+0.20 34 1.37%£0.22
13-24 14 1.26+£0.18" 32 1.27%£0.17
25-36 20 1.31+0.15 21 1.21+0.17
37-48 5 1.14%+0.18" 7 1.23%£0.08
49-60 5 1.26+0.09 2 1.20%+0.11
Total 119 1.36x+0.21 164 1.32%£0.20

*. statistically significantly different from graft group(p<0.05)

4ol A Ao Fijel wpg WsH(Table 5.)
oA A FH W AR I Y G wlg ISt ol AA £ AFE A
AzbEo]l £ E I AvbEel flo] £3¢E wow tidste] AARE AT
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i, ASge gasts FAeldoy FAA FoAE i
A7bE o] 3w (with autobone)] 49 3t gk 1.33+0.200] 31, AS 3k
Haste Aol ou SAA FoAE AT 2y, 37-487HE A o] AS
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Table 5. The change of BL/IL and number of implants measured according to

graft material

No. of No. of
) ) BL/IL ) BL/IL
Time(months) implants ) implants ]
without autobone with autobone
measured measured

Graft 59 1.42%0.26 30 1.41+£0.20
Graft-6 16 1.32£0.15 15 1.41£0.21
7-12 38 1.35%0.26 19 1.37£0.19
13-24 25 1.29£0.17 21 1.25%0.18
25-36 23 1.24£0.16 18 1.28%£1.18
37-48 10 1.21£0.13 2 1.08+£0.08
49-60 7 1.24+0.09

Total 178 1.37£0.22 105 1.33%£0.20
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Abstract

A radiographic evaluation of graft height changes
after maxillary sinus augmentation and placement of

dental implants

Ji-Sun Kim
Department of Dentistry

The Graduate School, Yonsei University

(Directed by professor Seong-Ho Choi)

The purpose of this study was to evaluate the survival rate of implants
and the long-term changes of graft height after sinus floor augmentation
with lateral window approach.

From 1995-2004, sinus floor augmentation using mixed grafts of
autogenous bone, allograft, xenograft and alloplast were performed on 45
patients and 100 implants were placed. We evaluated the survival rate of
implants and chage of BL(bone length)/IL(implant length) according to time

using panoramic radiographs.

1. The survival rate of implants was 91.0% for follow—up period

2. The mean reduction of graft height was 0.34mm(3.0%) for 6 months
and 1.22mm(10.66%) for 3years after augmentation.

3. The total mean BL/IL was 1.34%0.21 during Dyear observation period

after augmentation and decreased slightly according to time. The
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result means that grafts were stably above the implant apex.

4. BL/IL of lstage procedure was significantly decreased at 1-2year,
3-4year after augmentation and no statistically significant changes
were observed in 2stage procedure. The grafts of both procedures
were stably above the implant apex.

5. No statistically significant changes of BL/IL were observed in the
grafts combined with low amount of autogenous bone or without
autogenous bone. The grafts of both groups were stably above the

implant apex.

The results indicated that the placement of dental implants with sinus
floor augmentation showed predictable clinical results and the grafts
combined with low amount of autogenous bone or without autogenous bone

have long—term resistance to resorption in maxillary sinus.

Key words: maxillary sinus augmentation, graft materials, height changes,

radiographic evaluation
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