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F9E e 2224 eI, HY)sAldE o] ment, PI)¢} of=d 2] #21E& o] &3te] A} 7H7HQ]

o} ghfjetar sbAA, Xoke Z47te] 7] AFeol of a1, 91X WHE Ao e BE HE A
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Fig. 1. Customized film holding device.
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Table I. The information on patients

Unloading period

Patient Measurement site Prosthetic type Condition of antagonist
(month)

1 #25MD,26MD screw type natural teeth 9

2 #27TMD screw type restored by crown 11

3 #16MD,17MD screw type restored by crown 5

4 #27TMD screw type restored by Bridge 9

5 #17MD screw type natural teeth 9

6 26MD,27D cementation type natural teeth 9

7 #25MD, 26MD,27D cementation type natural teeth 10

8 #17MD cementation type restored by bridge 11

9 #15D,26MD cementation natural teeth 9
2. o7 2 WL o] 83lo], Bl AzE ZHS 3H =33}
of g FotHFig. 2).Y AENES} B =
D) oA 9] 85 ek AR A2 Fuel A22E APPoR A7
SE AERAIZAE o835t Ao}, CCD AlA, skal, 7]1&9] sfet Aobe} tigtE = At A A
B30 942 QAP ol TR Y] 2 ) AxBE dxroz 449AT AR
(CDX2000U, Biomedisys, Seoul, Korea)$t CCD I T Az B dode A2 24 Az

AN 2 Zgstsitt #92 60kV, 10mA X704

0.429] =ZAZto2 FFslelo] Fgeigint. 29
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% F9) (mesial-crestal) ¢} X 2% F9 25F 3mm
gol A 294 29 (mesial-middle), 222 94 X%
9] (distal-crestal) ¢+ %] 2% §-91 256 3mm 2
A7 4 3¢ (distal-middle) 2 23 3tk #HA
o] 27+ 23 YA x 23 A (Imm X Imm)E
WS AT o X2y FHde A
1, TG 9
= 3t tH(Fig. 3).
} o, AW BAE
gt slolxel vhE A
07}6}315} zsL HALA AR S MElEle] T
15H AAste] 1 499 712, A25 2
o] FFHAE T3 tH(Table 11,

ﬁfs};] =2 391
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BAEAE S0l v YA EAREA
(repeated measured ANOVA)S o] &3lo] A7t
W3t 1FA17], 30E, e/l E)el e 2ot AE
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Ao}t T 919 Alxr W3l A2 24 9



Table II. Intra-examiner calibration of X-, Y-coordinate, and gray value

Measurement number X Y Gray value
1 1.27 0.70 91.07
2 1.27 0.70 97.07
3 1.28 0.71 90.86
4 1.28 0.70 90.86
5 1.26 0.70 90.29
6 1.27 0.71 90.05
7 1.27 0.70 91.90
8 1.26 0.70 91.07
9 1.26 0.70 91.07
10 1.26 0.69 92.45
11 1.26 0.70 91.07
12 1.26 0.71 89.37
13 1.28 0.70 90.86
14 1.27 0.70 91.90
15 1.26 0.70 91.65
mean 1.27 0.70 91.44
SD 0.008 0.0052 1.74

SD: standard deviation

Fig. 2. Captured view for region of interest.
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Fig. 3. Selection of region of interest.

II. oAZ=t
1. ZAXI 28 (Table 11)
X-#Hge] AxRE gte] EFHAE 0.008001 R,

Y-#E AZT 3ol EFEHAE 0.00522 A3EA
o] 9ISt




2. AlZtol| e ATt CHETS| AlET | HSt A o2 fro a7t SIATHP=0.529).
(Table III, Fig. 4)

3. AlZhof| e x|2o| X[=H F2l2t S 2o
M A=E ¥sH(Table 1V, Fig. 5)

Z1EA7], I, o0 Fof Az e

2
oA Zbzb 110.9, 117.0, 120.0, tiZolA

rﬂ.J

g

7Yzt 89.0, 89.9, 90.7=2 ALtz 3+ A4 ZIEN7, 0, 670 Fo Az Hdake Al
FIA7E AATHP=0.029). =g AP Hel|A] o] A2 F-9lellM 242 1044, 110.5, 115.0°1%1
A7t whe 9 A= WSt ORAl W) &3 3%) 1, 2] FF Tl 242 117.8, 123.7, 1265
= E3THP=0.000). Ytz dellA A7kl Atk Azt mhE FHAQL A HORAl 7 &
uhE o Az WS ORA W 23 1% = B HE) Az ¥ske] Atol& {IlH(P=0.235).

Table III. Gray value between control group and test group over time (mean=*standard deviation)
N Time

P_
Group Baseline 3 months 6 months value
Control 12 89.0+0 89.88+24.5 90.7£24.6 0.05
Test 53 110.9+£37.3 117.0+38.2 120.5+40.9 '

Repeated measured ANOVA (between subject effects)

Table IV. Gray value between crestal group and middle group over time(mean=standard deviation)
Time
N

Group - P-value
Baseline 3 months 6 months
Crestal 27 104.1+33.1 110.£33.9 115.0+36.3 50.05
Middle 26 117.8+40.8 123.7+41.8 126.24+45.2 '
Repeated measured ANOVA (between subject effects)
1 &0 |
; R oy 1
STy e —— Tl J — ks
yalun ” SR a0 | g ‘T_ a 2 le:::::J
&0 &0
3w ita B manita Bragfing 3 months B monkhs
Fig. 4. Gray value changes between test group and Fig. 5. Gray value changes between crestal group
control group over time. and middle group over time.
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4. AlZhol| CHE A2 24! Feiet A F2ofA

H=E H3H(Table V, Fig. 6)

71EA71, 3L, 671E Fo Ax
Aol A z+z} 103.7, 108.4, 111.6°]
z¥zy 117.7, 125.3, 129.001%0 5. A
2l 9] H(RA 2 &3 AH) Al
ol& §leH(P=0.130).

al,

A 3o

P
k1
(E
Rl
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5. AlZtof| e ZhelFHollM A=

T #3H(Table

VI, Fig. 7)
712N 7], 3ME, 671 9 AxE FHge
2| 2e] 24 AzAoA 22 96.6, 102.3, 107.7,
Ao 24 YoM ZHE 110.7, 114.5, 115.5,
Ao YA X 2F oA 247 111.6, 118.2, 121.7,
2] A SYlA 2zt 124.9, 132.9, 136.9,

Table V. Gray value between mesial group and distal group over time(mean=standard deviation)

Group N : Tice P-value
Baseline 3 months 6 months
Mesial 27 103.7£37.5 108.4+£37.7 111.6+40.7 %0.05
Distal 26 117.7+36.6 125.3+37.5 129.0+36.0 i
Repeated measured ANOVA (between subject effects)
Table VI. Gray value among measurement sites over time (mean+standard deviation)
. Time
M t sit N P-val
castrerment site Baseline 3 months 6 months vane
Mesial-crestal 13 96.6+32.2 102.3+334 107.7+£37.3
Mesial-middle 13 110.7+£42.3 114.5+42.0 115.5+45.1
Distal-crestal 14 111.1£33.6 118.2+£33.7 121.7£35.3 »0.05
Distal-middle 13 124.9+£39.6 132.9+41.1 136.9+44.5
Control 6 100.5+28.1 101.0£24.0 102.2+23.4
Repeated measured ANOVA (between subject effects)
160 | isil
G LT E—— =]
?uﬂpl".l | = e ol b o _—_—____. |,.| :lj
— [ntal ——— e
Bl (11} = okl
i
= Hagsire 3 moitfs f imonlbs
Ha=n e Aot & monibe

Fig. 6. Gray value changes between mesial group
and distal group over time.

Fig. 7. Gray value changes among regions of
interests over time.
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ABSTRACT

ALVEOLAR BONE CHANGES AROUND THE NATURAL TEETH
OPPOSING THE POSTERIOR IMPLANTS IN MANDIBLE

Won-Mo Jung, D.D.S., Dae-Gon Kim, D.D.S., Yang-Jin Yi, D.D.S., Ph.D.,
Chan-Jin Park, D.D.S., Ph.D., Lee-Ra Cho, D.D.S., Ph.D.

Dept. of Prosthodontics and Research Institute of Oral Science, College of Dentistry,
Kangnung National University

Statement of problem: Alteration of tooth function is assumed to be changed by stress/strain
on the adjacent alveolar bone, producing changes in morphology similar to those described
for other load-bearing bones. When teeth are removed, opposing teeth will not be functioned.
When edentulous area is restored by implant prostheses, opposing teeth will be received phys-
iologic mechanical stimuli.

Purpose: The aim of this study was to evaluate the bone changes around the teeth oppos-
ing implant restoration installed mandibular posterior area.

Material and method: Eight patients who had mandibular posterior edentulous
area were treated with implants. Radiographs of the opposing teeth were taken at
implant prostheses delivery(baseline), 3 months, and 6 months later. Customized film hold-
ing device was fabricated to standardize the projection geometry for serial radiographs of
opposing teeth. Direct digital image was obtained. Gray values of region of interest at each
digital image were measured and compared according to time lapse. Repeated measured analy-
sis of variance and post-hoc Scheffe s test were performed at the 95% significance level.

Results: Alveolar bone changes around the natural teeth opposing the posterior
implant in mandible showed statistically significant difference compared to control
group(/X0.05). And gray values of alveolar bone around the teeth opposing implants were
increased. There were no statistically significant differences of alveolar bone changes between
crestal group and middle group and between mesial group and distal group according to time
lapse(P>0.05). There were no statistically significant differences of alveolar bone changes
among mesial-crestal group, mesial-middle group, distal-crestal group, distal-middle
group, and control group(P)0.05).

Conclusion: Alveolar bone around the natural teeth opposing the implant prosthesis showed
gradual bony apposition.

Key words : Bone change, Mechanical Stimuli, Gray value, Implant
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