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Local ridge augmentation using a composite of bone substitute and collagen
membrane at peri-implant dehiscence defects:
a clinical, radiographic and histological analyses.

Department of Periodontology, Research Institute for Periodontal Regeneration, Yonsei University College of Dentistry
Young Woo Song, So-Ra Yoon, Jae-Kook Cha, Jung-Seok Lee, Seong-Ho Choi, Ui-Won Jung

Objectives : The aim of this study was to evaluate the effects of a composite of bone substitute and collagen barrier membrane
(bone patch) for local ridge augmentation at peri-implant dehiscence defects on the clinical efficacy and positional stability in
dogs.

Materials and methods : Implant placement and ridge augmentation procedure were performed at surgically created peri-
implant dehiscence defects in canine mandible (n=6). Four treatment modalities were randomly applied: i) bone patch group, ii)
Guided bone regeneration (GBR) without pin fixation group (bone graft and collagen membrane), iii) GBR with pin fixation
group, and iv) negative control group. After 12 weeks, clinical, micro-CT and histological analyses were performed.

Results : Histologic analysis showed that bone patch group had similar results to GBR group and GBR with fixation group in
terms of new bone formation. Micro-CT analysis revealed similar results to histologic analysis in terms of total volume
maintenance. Operating time was shorter in bone patch group compared to GBR group and GBR with fixation groups.

Conclusions : GBR using bone patch could simplify the ridge augmentation procedure with reduced operating time and
equivalent biological performance compared to the conventional procedure.
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Fig. 1. Bone patch. (a) Clinical photograph. (b)Schematic drawing.
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patch group (right). (d) Occlusal view of GBR group (left) and bone patch gr

Fig. 2. Representative clinical photographs of implantation (a-d).(a) Lateral view of implant drilling site after buccal
dehiscence preparation. (b) Occlusal view of implant drilling site after buccal dehiscence preparation. (c) Lateral
view of implant fixture installed state. (d) Occlusal view of implant fixture installed state.Representative clinical
photographs of GBR procedure (e-h).(e) Lateral view of GBR + pin group (left) and control group (right). (b)
Occlusal view of GBR + pin group (left) and control group (right). (c) Lateral view of GBR group (left) and bone

oup (right).
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Fig. 3. Schematic diagram of histometricmeasuremtents: vertical distance from implant fixture platform to bone-implant-contact p=]

point(P-fBIC), horizontal thickness of new bone at the level of 1, 2, 3mm from implant fixture platform (NB_1, 2, 3), 0z
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Table 1. Mean operating time (min.)

HAY BAA 5942 bone patchwd} GBR +
pint Atolof| ATk TE| Y TH(Table 1).

M

=~
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S|

3) micro—CT &Y 245 St YAt

Jon
gl

Bone patch GBR GBR + pin
Mean operating time 1.50* 2.67 4.00*
(s.D.) (0.84) (1.21) (0.89)

Bold values with asterisk indicate statistically significant data (P< 0.05).

Fig. 4. Representative micro-CT images for linear measurement: horizontal thickness of augmentation at the level of implant
platform (HT__0), horizontal thickness of augmentation at 2mm below the level of implant platform (HT_2),
horizontal thickness of augmentation at 4mm below the level of implant platform (HT_4). (a) bone patch group.

(b) GBR group. (c) GBR + pin group. (d) control group.
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HT_O Mean 0.14 0.04 0.00 0.00 l’g'

(s.D.) (0.34) (0.10) (0.00) (0.00) DTZ

HT_2 Mean 0.31 0.30 0.24 0.02 ‘j—;

(s.D.) (0.59) (0.38) (0.28) (0.05) oz

HT_4 Mean 0.91 0.82 1.07 0.49 FE‘

(s.D.) (0.30) (0.47) (0.50) (0.32) j%

HT__0: horizontal thickness of augmentation at the level of implant platform “FH
HT__2: horizontal thickness of augmentation at 2mm below the level of implant platform Joﬂln
HT__4: horizontal thickness of augmentation at 4mm below the level of implant platform j}z
O\EIL'

Fig. 5. Representative histologic images.(a) bone patch group. (b) GBR group. (c) GBR + pin group. (d) control group.
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Table 3. Area and linear measurements of histologic data (area: mm2 / linear: mm)

Bone patch GBR GBR + pin Control

Area RBSA Mean (S.D.) 0.18 (0.25) 0.18 (0.22) 0.16 (0.21) 0.03 (0.08)
NBA Mean (S.D.) 0.01 (0.01) 0.01 (0.01) 0.01 (0.07) 0.00 (0.00)

Others Mean (S.D.) 2.40 (0.48) 2.20 (0.38) 2.55 (0.50) 2.88 (0.30)

Horizontal linear NB__1 Mean (S.D.) 0.17 (0.29) 0.15 (0.24) 0.10 (0.11) 0.00 (0.00
NB_ 2 Mean (S.D.) 0.28 (0.47) 0.32 (0.47) 0.24 (0.37) 0.00 (0.00)

NB__3 Mean (S.D.) 0.56 (0.45) 0.56 (0.68) 0.62 (0.58) 0.00 (0.00)

AT_1 Mean (S.D.) 0.46 (0.46) 0.38 (0.35) 0.20 (0.12) 0.14 (0.05)

AT_2 Mean (S.D.) 0.62 (0.51) 0.53 (0.51) 0.38 (0.34) 0.21 (0.09)

AT_3 Mean (S.D.) 0.85 (0.50) 0.82 (0.57) 0.84 (0.66) 0.49 (0.29)

Vertical linear P-fBIC Mean (S.D.) 3.51 (1.16) 4.38 (0.76) 3.96 (1.12) 3.47 (0.77)

RBSA: remaining bone substitute area
NBA: new bone area
others: area besides RBSA and NBA

NB__1, 2, 3: horizontal thickness of new bone at the level of 1, 2, 3mm from implant fixture platform
AT__1, 2, 3: horizontal thickness of augmented site at the level of 1, 2, 3mm from implant fixture platform
P-fBIC: vertical distance from implant fixture platform to bone-implant-contact point
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