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Efficacy analysis of bovine pericardium membrane for horizontal bone augmentation in the aesthetic zone
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[ Abstract] Objective To investigate the application effect of bovine pericardium in horizontal bone augmentation
surgery in the aesthetic area and to assess its clinical feasibility in guided bone regeneration (GBR). Methods This
study was approved by the Ethics Committee. A total of 29 patients with anterior tooth loss accompanied by labial bone
defects were selected, and horizontal bone augmentation was performed using a bovine pericardium membrane combined
with particulate or block bone grafts. Centered on the virtual implant in the preoperative design, labial bone thickness at
the implant neck and 1-5 mm below it was measured at different time points: preoperatively (T0), immediately postopera-
tively (T1), and 6 months postoperatively (T2). The results were used to assess bone regeneration outcomes. Additional-
ly, the visual analog scales (VASs) of postoperative pain and swelling were recorded, and whether any complications
such as infection or wound dehiscence occurred were monitored. Results Immediately after surgery, labial bone thick-
ness of all implants significantly increased, with an average increase more than 3 mm. Six months after surgery, the
bone augmentation was well maintained. Specifically, labial bone thickness 3-5 mm below the shoulder of the implant

was greater than 3 mm. The VAS scores showed that postoperative pain and swelling peaked on the third day and then
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gradually decreased, with good recovery 10 days after surgery. No complications such as infection or wound dehiscence
occurred during the follow-up period. Conclusion Bovine pericardium shows good bone augmentation effect and bio-

compatibility in horizontal bone augmentation in the anterior aesthetic area, and it is suitable for various horizontal bone

augmentation surgeries in the aesthetic area.
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a: preoperative CBCT occlusal view; b: alveolar bone classification: site 22 was classified as Terheyden 1/4 type, and the site was selected for im-
plant placement using a 1: 1 mixture of particulate allograft and xenograft bone graft materials; site 21 was classified as Terheyden 2/4 type bone
defect and treated with a 1: 1 mixture of particulate allograft and xenograft bone graft materials combined with pure titanium screws to secure the
allograft bone block; c: intraoral frontal view; d: intraoral occlusal view; e: flap reflection revealing the collapsed contour of the alveolar ridge; f:
implantation of NobelParallel® Conical Connection under the guidance of a surgical stent; g: exposure of the implant neck; h: fixation of the al-
lograft bone block; i: placement of a 1: 1 mixed particulate allograft and xenograft bone graft material; j: fixation of the biomembrane (bovine peri-
cardium); k: tension-free tight suturing; I: temporary restoration; m: immediate postoperative CBCT sagittal view; n: six-month postoperative CBCT
sagittal view; o: immediate postoperative CBCT occlusal view; p: six-month postoperative CBCT occlusal view; q: final restoration
Figure 1  Allogeneic bone grafting at tooth missing positions 21-22 with insufficient bone volume under a bovine pericardium

barrier with simultaneous implant placement
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BG (bone graft) = LBT,,—LBT,,. BF (bone formation) = LBTy,~
BTy BR (boue scsospiion) = LBy ~LBTy LBT: labial bouc
thickness. TO: preoperatively (green outline); T1: immediately
postoperatively (red outline); T1: 6 months postoperatively (blue
outline)

Figure 2 Schematic diagram of measurement methods

for bone graft, bone formation and bone resorption
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Table 1  Clinical characteristics of horizontal bone augmentation cases in aesthetic areas with bovine pericardium barrier

Variables Value
Agelyears 34.79 + 11.00 (30.61, 38.98)"
Gender Male 15 (0.52)
Female 0.48
Jaw Maxilla 0.86
Mandible

Number of operations

Staged implantation (twice)

Fixation of the bovine pericardium membrane Suture

Titanium pins
Average number of bone grafting sites
Alveolar bone defect classification Terheyden 1/4
Terheyden 2/4
Mean width of alveolar bone 0 mm

1 mm

2 mm

3 mm

4 mm

5 mm

Simultaneous implantation (once)

14 (0.48)
25 (0.86)
4(0.14)
17 (0.59)
12 (0.41)
17 (0.59)
12 (0.41)
2,2"

18 (0.62)

11 (0.38)

3.14,2.57"

4.16, 2.64"
4.89 = 1.69 (4.46, 5.31)
5.19 £ 1.66 (4.77, 5.61)
5.56 = 1.70 (5.14, 5.99)
5.86 = 1.67 (5.44, 6.28)"

a: normal distribution, described using meanzstandard deviation (95% confidence interval of the mean); b: non-normal distribution, described using medi-

an and interquartile range (IQR); c: categorical variables were described using frequency (rate)
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Table 2 Labial bone thickness at different stages in cases of horizontal bone augmentation in aesthetic areas

with bovine pericardium barrier

Different levels below the shoulder of the implant

Time

0 mm 1 mm 2 mm 3 mm 4 mm 5 mm
TO 0.00, 0.71* 0.00, 0.94" 0.00, 0.86" 0.00, 0.95" 0.32, 1.19" 0.38, 1.37"
T1 3.63 £ 1.14 (3.34,3.91)* 3.86 + 1.11 (3.58, 4.14) 4.10 + 1.06 (3.83, 4.36)* 4.14 + 1.07 (3.87, 4.41) 4.39,1.49" 4.10 + 1.13 (3.82, 4.39)*
T2 2.28,1.76" 2.30, 1.57" 2.93,1.50" 3.19, 1.55" 3.17,1.70°" 3.33,1.99"
X 92.571 101.556 103.968 103.238 94.317 93.536
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Zio w11 -9.621 -10.067 -10.156 -10.156 -9.710 -9.532
Pyt <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Zyy e 4.811 5.434 4.811 4.722 3.563
Py <0.001 <0.001 <0.001 <0.001 <0.001 0.001
Zio vt -4.811 -4.633 -5.078 -5.345 -4.989 -5.969
Pro e <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

a: normal distribution, described using meanzstandard deviation (95% confidence interval of the mean); b: non-normal distribution, described using medi-

an and interquartile range (IQR); TO: preoperative; T1: postoperative; T2: 6 months postoperative. 1)Adjusted significance a = 0.05/3= 0.016 7
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Table 3 The amount of bone graft, bone formation and bone resorption on the labial side of the implant in cases of horizontal bone

augmentation in aesthetic areas with bovine pericardium barrier

Different levels below the shoulder of the implant

0 mm 1 mm 2 mm

3 mm 4 mm 5 mm

Bone graft

3.10 £ 1.53 (2,71, 3.48) 329 + 1.50 (2.91, 3.67)* 3.52 + 1.52(3.14,3.91)

3.78, 1.89" 3.5, 1.72" 3.51, 1.80"

Bone formation  2.02 + 1.81 (1.56, 2.47) 2.00 + 1.66 (1.59, 2.42) 2.47 + 1.70 (2.04, 2.90)* 2.66 + 1.68 (2.23, 3.08)" 2.56 = 1.72 (2.13, 3.00)" 2.61 = 1.77 (2.16, 3.05)"

0.90, 1.69" 1.08, 1.46"

Bone resorption

1.05, 1.39"

0.90, 1.20" 0.93, 1.22" 0.61, 1.40°

a: normal distribution, described using meanzstandard deviation (95% confidence interval of the mean); b: non-normal distribution, described using medi-

an and interquartile range (IQR)
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Table 4  Postoperative swelling and pain VAS in cases of
horizontal bone augmentation in aesthetic areas with

bovine pericardium barrier

Time VAS of swelling VAS of pain
Day 1 3.03 + 0.34° 2.96 + 0.45¢
Day 3 6.58 + 0.65" 5.21 +1.05
Day 7 4.09 + 0.54¢ 1.93 + 0.49¢
Day 10 0.96 + 0.36" 0.50 + 0.26"
Prtauctly < Test of Sphericity 0.013 <0.001
F i eentonse & Geisser 833.033 314.143
P eenbonse & Geisser <0.001 <0.001

a-d: groups with different letters are significantly different from each
other. e-h: groups with different letters are significantly different from

each other. VAS: visual analogue scale
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