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Application of rhBMP-2 loaded collagen membrane on the buccal plate for ridge
preservation: a pilot study in dogs

"Department of Periodontology, School of Dentistry, Kyung Hee University, Seoul, Korea
Research Institute for Periodontal Regeneration, Department of Periodontology,
College of Dentistry, Yonsei University
Hyun-Chang Lim", Min-Soo Kim?, Cheryl Yang”, Jung-Seok Lee?, Seong-Ho Choi?, Ui-Won Jung?

Objective: The aim of this study was to determine the effect of multi-layer of a collagen membrane alone or loaded thBMP-2 on
the buccal plate for ridge preservation after tooth extraction.

Material and methods: Following bilateral extraction of the maxillary 1st and 3rd premolars in five dogs, rhBMP-2 loaded
collagen membrane was applied to the buccal plates at the 1st premolar and collagen membrane only was applied to the buccal
plates at the 3rd premolar unilaterally. The collagen membranes applied in the experimental groups were piled into four layers.
The corresponding sites of the contralateral side healed naturally. After 3months of healing, the animals were sacrificed.
Radiographic and histologic analyses were performed.

Results: There was no significant difference in the healing of extraction socket at both 1st and 3rd premolars. In micro-
computed tomography, the widths of the residual ridge of the experimental groups were similar with the controls. Histologically,
the experimental groups did not exhibit different pattern compared to the controls regardless of the addition of rhBMP-2.

Conclusion: Layering of the collagen membrane with or without rhBMP-2 on the buccal plate failed to show the effectiveness
in dimensional preservation of the extraction socket.
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Figure 1. Clinical photographs of animal surgery. (A) Maxillary Tst and 3rd premolars were atraumatically extracted and buccal walls were
exposed. (B) 4 layers of collagen membrane were applied to the buccal wall of 3rd premolar. (C) 4 layers of collagen membrane loaded

rhBMP-2 were applied the buccal wall of 1st premolar.

P3D P3M
Figure 2. Radiographic analysis. CEJ of the 2nd premolar was selected as a reference. Bucco-lingual width of the alveolar ridge at 1st
premolar and each root (mesial and distal) of 3rd premolar was measured below 2mm, 3mm, 4mm, and 5mm from the reference.
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Figure 3. Sagittal views of the Ist premolar area. (A) Control group, (B) Collagen membrane loaded rhBMP-2 group.

Figure 4. Sagittal views of the 3rd premolar area. (A, B) Collagen membrane group, (C, D) Control group, (AD) distal root area, (B,C)
mesial root area.
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Table 1. Dimensional measurements at the baseline (Mean+SD, mm). r;::
]
Control group (n=5) Experimental group (n=5) lo
>
Width of %?r%?n_ggf? Width of Width of B%ﬁﬁﬁ’eﬁgﬁa' Width of e
buccal bone i palatal bone buccal bone o et palatal bone
I
CM+ rhBMP-2 o
=]
PI 0.45+0.13 2.88+0.25 1174037 0.48+0.23 2.8240.26 1.2040.35 =
oM
P3 Mesial root  0.26+0.15 3.0040.30 1.03+0.54 0.24+1.79 3.1240.28 0.8140.20
P3 distal root  0.36:£0.24 3.24+0.45 1144026 0.40+0.18 3.0940.35 0.9440.35

Multiple layers of collagen membrane (CM) loaded rhBMP-2 were used for the experimental group on the buccal side of maxillary 1%
premolar. CM was used for the experimental group on the buccal side of maxillary 3 premolar. There was no statistical significance between

the groups (P)0.05). P1, maxillary 1% premolar; P3, maxillary 3°

Table 2. The width of the residual ridge measured in the micro-CT (Mean=SD, mm).

Control group (n=5)

premolar.

Experimental group (n=5)

2mm 3mm 4mm 5mm 2mm 3mm 4mm 5mm
CM+ rhBMP-2
P1 221153  4.81+1.48 590+2.19  6.44%3.26 2.88+1.69  545%+1.71 6.31£1.06 7.45+1.04
CM

P3 Mesial 403156  578+1.95 740277  6.86t4.74 433+232 4141143 571£1.94 6.59+2.26
root
P3 distal 596+3.23 6.74+2.82 6.68*t1.56  7.23x3.10 5.85%1.40 6.75+0.50  7.53+1.93 8.53+3.28
root

The reference level was the CEJ of the maxillary 2 premolar. 2, 3, 4 and 5mm indicate 2, 3, 4, 5mm below the reference. There was no

statistical significance between the experimental groups and the control groups (P)0.05).

CHEHR| Zto| AFRY 31 K| A537 Mi5% 2015 | 353



ORIGINAL ARTICLE

A CM + rhBMP-2 Control
2mm —

10 8

L
-
nN
o
=]
N
IS

Control
2mm

3mm —

w
Q
=

10 8

@
IS
()
o
o
~N
-

Control

(2]

o
||||3
IS
3
3

10 8 6
Ridge width (mm)

ES
~n
o
=]
~N
>

(C) the distal root area of 3rd premolar. CM, collagen membrane.
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Figure 5. Radiographic measurement of alveolar ridge. (A) Ist premolar area, (B) the mesial root area of 3rd premolar,
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Figure 6. Histologic observation of the 1st premolar area. (A) Control group, (B) Collagen membrane loaded rhBMP-2
group. B, buccal; P, palatal. original magnification x 40, H/E stalnlng

Figure 7. Histologic observation of the 3rd premolar area. (A, B) Collagen membrane group, (C, D) Control group, (AD) distal root
area, (B,C) mesial root area, B; buccal, P; palatal, Arrow; neurovascular bundle, original magnification x 40, H/E staining.
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