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Volumetric assessment of alveolar bone ridge after socket preservation using
3—dimensional surface model analysis
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The purpose of this study is to evaluate soft tissue volume change after socket preservation using demineralized dentin matrix (DDM),
DDM combined with recombinant human bone morphogenetic protein 2 (thBMP-2) and xenogenic bone graft material, A total of
24 participants who were required tooth extraction were randomly divided into three groups according to graft materials, Bio-Oss
collagen for the first group, DDM for the second, and DDM/thBMP-2 for the third group were used. Before tooth extraction, models
were obtained for volume measurement. After meticulous extraction, we curettaged the extraction socket and graft materials were inserted
securely. Then, we covered graft materials with collagen sponges and sutured socket with non-resorbable suture materials, After 4months
socket preservation, we obtained models again. We analyzed soft tissue volume change between two models using analytic software
(3D Systems, USA). For statistical analysis, we used Kruskal-walis test to compare volume changes among three groups, used Wilcoxon
singed rank test to compare volumes before and after socket preservation in each group and spearman correlation test to compare
wound healing and volume changes. According to soft tissue volume changes, each groups showed statistically meaningful volume
decreases, Bio-Oss collagen showed 15.4% volume decrease, DDM showed 18,8% and DDM/thBMP-2 showed 16,1% decrease,
respectively, However, there were no significant differences among groups, Also, there were no significant differences between wound
healing and volume change. In histological study, all groups showed sufficient amount of new bone formation around the grafted
particles. Due to the limitations of this study, although we performed socket preservation, there were soft tissue volume decreases
approximately 15.4~18.8%, DDM/thBMP-2 may be the favorable graft materials to provide dimensional stability comparable to xenograft
materials or DDM and to show better new bone formation than xenograft materials or DDM.
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Figure 1,

Model alignment (Manual registration, 3-point)
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Figure 2, Set two reference planes
(One plane is CEJ, the other is 10mm off set from CEJ)

Figure 3, Set the region of interest(ROI)
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Figure 4. Crown portion removal and automatic filling using arch

curvature

Figure 5, Volume analysis
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Table 1, Patients characteristics
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Gender Gingival Biotype
Male 9 Thick Biotype 12
Female 12 Thin Biotype 9

Restorative status of adjacent tooth

Soft tissue anatomy

Intact 12

Defective 3

Restored 9

Intact 18

Reason for tooth extraction

Bone resorption of alveolar ridge

Pulpitis 11 Horizontal 4
Periodontitis 14 Vertical 10
Fracture 2 No defect 7
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Figure 6, Wound healing degree
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Figure 8, Volume change rate between groups
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Figure 9. Width change pre and post extraction

Decreased width{mm)
i
A B pom+rkBMP-2
ir poM
- @ Bio-Osa®
] 1 2 3 4 H

Figure 10, Width change between group

M

4, Yu|st Heet AN HEE Ato|Q] HEEA EXM

AgsIat sk AH Wk Alole] ol g M 2t
S FILF G ARG A WSS R0.367
PYO.0S, 5% F 15U F Ish Yot AH wWskae

R0.286, P)0.05, & § 2579 F 493} J=o} A4 Hs}
&2 R-0.332, P)0.05 7= F 457U § g5t Aok A4
H3kE-E R-0.157, PY0.05& BHIth 1L F & $ 195
493} 7t R-0.3672 59 FUEAE BIAT A4
o2 8948 Holx A7)E EAHA] Lt Table 4).

5. B Haje MX Halg Alo|e] &EEA 24

27 Wsle}l AF Wslg Afole] FoAdS AE A9 R
0.694, P€0.052 TAX SR F2ol3t o] JAIAIE HATh
(Table 5).



Table 2, Soft tissue volume values among groups (median values)

Median (min,max) Bio-Oss collagen DDM DDM/rhBMP-2
Preoperative 1500.6 1487 2 1496 2
(mm3) (740.0, 1655.3) (1004.4, 1629.4) (11829, 1743.8)
4months  postoperative (mm3) 12105 12628 12469
Postop (624.9, 1402.9) (757.4, 1383.9) (10583, 1443 5)
154 18.2 161
Vol ing ratio(9 ; : ;
olume decreasing ratio(%) 68, 249) (130, 246) 6.9, 285)

Table 3, Soft tissue buccolingual width among groups (median values)

Median (min,max) Bio-Oss collagen DDM DDM/rhBMP-2
Preoperative 96 101 106
(mm) (7.0, 10.3) (9.0, 11.4) (9.2, 12.4)
79 84 87
Post tive 4 th ’ ' ’
ostoperative 4months(mm) (6.3, 8.7) (6.9, 9.4) (7.6, 10.5)
15 21 17
D idth ) ’ ’
ecreased width (mm) 07, 26 (13, 24 (12 29

Table 4, Correlation between wound healing and voulum change rate

T F 1 TE T 15 TE T 25 FE T 43
R -0.367 0.286 -0.332 -0.157
HE dag

P 0.102 0.208 0.141 0.496
Table 5, Correlation between width change and volume oy FoF 2£70] 6,1 mm (50%) FA3tar dwsieleo, A
change rate 3N 1t A=, B2 Wstke] 2/37F vehdtial skl
Z4 Z4 (mm) thE A7ellA Ashman 52 A 2~31d Bt X|2F e Foleo}
R 0694 Z780] 40~60% AETL RS oH, Tan 5 6711Y
A 2200 5 0005 oh $HOZ 38 mm (9-63%) FFEM, FHHo2
1.2 mm (11~22%) Frdvfal Bl siglek of# F<r+
5 AESTUE Ao} BHE Azt olgR-& oprIshH,
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WA} H)E5F 2] AEgo) AR o XAl AP} AFeA AlEE 32RIA EA9A, Bio-Oss collagenr-2
=, T35, oI5, Bd=e] e, Al o]4je] 71 o] 15.4%, DDM<-2] 18.8%, DDM/thBMP-2* 16,1%2] A% 7+
AR AL = AR} glk AREE FFA, TRE AF BolH, Ao 82-85%2 AFS Stk & 1t
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A7} x|} 71Hke] & o] 2AE ARSI, ol s B yepd & ol AFsEtHTable 6).
FAESS Bhslal Qlon, AhEy) AR 2 B, 35k B AFox] =388 248 98] Geomagic® Control™
o2 EXo] §AEltE &3 thBMP-2E 27} x]o} 7]uke] foundation (3D Systems, USA)S ARE-3lt}l Geomagic
o] AR} T AREBIET), o] FHAS FES £ JE control F3F o4 o] ARRE|LL 9 ZTeago s
A
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A7 7+ wig- T3tk al
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Table 6, Soft tissue volume values among groups (mean values)

Mean (SD) Bio-Oss collagen DDM DDM/rhBMP-2
Preoperative 13437 14384 14659
(mm3) (328.1) (236.9) (239.4)
4month stoperative (mm3) 75 11789 12226
o posEp 718 (2316 (1573)
16.6 188 16.0

. o . . )
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