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Comparison Between Using Bovine-Derived Xenograft and
Biphasic Calcium Phosphate Graft for Interdental Bone and Gum
Augmentation

Tipaporn Ongsuwan*,** Narongsak Laosrisin**

Abstract

Objectives: The interdental papilla absence is caused by periodontitis and its healing after
treatment. The papillary preservation technique, gingival graft or bone augmentation, has been
used for its reconstruction, but the result is unpredictable. The aim of this study is to compare the
results of using bovine derived xenograft (BDX) and biphasic calcium phosphate (BCP) graft for the
reconstruction of interproximal area.

Methods: Total of 20 papillary absent sites were subjected to a microsurgical procedure with
a horizontal incision on the buccal aspect of the base of the papilla. Papilla tissue were elevated
upward. BDX or BCP grafts were augmented in 10 sites each. A piece of free gingival graft from
the tuberosity was sutured to cover the open access at the buccal site. The primary outcomes of
black triangle height (BTH) and relative bone level (RBL) were compared between BDX and BCP at
baseline, 1, 3 and 6 months postoperatively.

Results: The papillary height were increased in 4 sites in both the BDX and BCP groups.
The mean value of ABTH in the BCP group (-0.45 + 0.60 mm.) was more reduced than in the BDX
group (-0.20 £ 0.59 mm.) significantly (p = 0.005) after 6 months. There is no significant different
(p = 0.564) in the mean value of RBL between the BDX (1.11 £ 0.10 mm.) and BCP groups (1.62
+ 0.10 mm.) after 6 months.

Conclusions: The microsurgery using BDX or BCP graft with free gingival graft might be
the new interdental augmentation that can increase the interdental papillary height and new bone

formation.

Keywords: Periodontal regeneration, Papillary preservation technique, Interdental bone augmentation,

Bovine derived xenograft, Biphasic calcium phosphate graft

*Dental hospital, **Department of Conservative Dentistry and Prosthodontics, Faculty of Dentistry, Srinakharinwirot University,

114 Sukhumvit 23 Rd, Wattana, Bangkok, 10110, Thailand.
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Fig 1. Reference stent used for clinical measurements, (A) apex of gingiva at cervical area

(B) tip of interdental papilla (C) contact point (D) reference point.
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Fig 2. The diagram shows the sequence of workflows.
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Fig 3. Periodontal microsurgery instruments (A) mini blade (B) blade holder

(C and D) gingival retractor (E) tissue punch.
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Fig 4. Periodontal surgery for interdental bone augmentation, (A) Sulcular incision and
semilunar incision at base of interdental papilla (B) Reflect the full thickness flap and
placement of BDX or BCP and push incisally (C) Take FGG from tuberosity

(D) Placement of free gingival graft and sutured.
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Table 1. Periodontal clinical parameters at baseline.

BCP group BDX group
Number of site 10 10
Phenotype (thin : thick) 37 4:6
Tooth types (anterior : premolar) 8:2 8:2
Pl (mean  SD) 1.06 £ 0.52 1.05 £0.48
Gl (mean + SD) 0.68 + 0.37 0.65 + 0.48

BCP group unungaiivhdasysviusugnnazgnizwitvitulealdlumiauea@aunaame

BDX group ununguiihdasusiiusdugnnazsgnaznivilulasldnszaniandis  33swuganta

Abbreviations: Gl, gingival index; PI, plaque index

No differences between groups for any parameters [Phenotype and Tooth types: Chi-Square test

(p < 0.05), Pl and GI: Mann-Whitney test (p < 0.05)]
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Fig 5. Example of interdental papilla augmented with biphasic calcium phosphate graft (A-E)
and bovine derived xenograft (F-J): baseline (A,F) immediately after surgery (B,G) after surgery
1 month (C,H) 3 months (D,l) and 6 months (E,J).
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Table 2. Means of clinical periodontal parameters at baseline, immediately after surgery and 1,

3 and 6 months after surgery.

Clinical Baseline Immediately 1 month 3 months 6 months *p-value
parameters after surgery
PI
BCP group 1.06 + 0.52 - 096 £ 051 108060 126+053 0317
BDX group 1.05 + 0.48 - 100 + 046 103 £055 0.88 + 0.54
Gl
BCP group 0.68 + 0.37 - 0.70 £ 044 080 +0.44 093 £029 0.083
BDX group 0.65 + 0.48 - 0.65 £ 047 0.80 + 0.48 0.76 + 0.44
RPH (mm)
BCP group 520+ 114 420+ 148% 510161 500+ 133 480114 0317
BDX group 510 £ 099 370067 554134 520+132 485%125
BTH (mm)
BCP group 250 £ 071 1500972 230141 225+109 205%096 0.655
BDX group 240 +084 070067 200091 235+125 220095
RGM(mm)
BCP group 703 +118°A 703 +1.18~A 7.03 + 1.18A 7.03 + 1.18A 7.03 + 1.18~A 0.025
BDX group 6.05 + 0568 6.05+ 0568 6.05+ 0568 6.05 + 0568 6.05 + 0.568
Mobility
BCP group 0.70 + 0.42 - - 0.68 £ 041 065+ 047 0.083
BDX group 0.48 + 0.46 - - 0.55 £ 044 0.50  0.49

Abbreviations: BTH, black triangle height; Gl, gingival index; PI, plague index; RGM, relative gingival

margin; RPH, relative papillary height.

*Significant differences between group were analyzed using Friedman Two-Way ANOVA; p-value < 0.05.

Significant differences within group were analyzed using Friedman ANOVA;

p-value < 0.05.

Different uppercase letters represent different between groups.

Different lowercase letters represent different within group.
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Table 3. Difference of clinical periodontal parameters at immediately after surgery, 1, 3 and 6

months after surgery compared with baseline.

Clinical Baseline to Baseline to Baseline to Baseline to *p-value

parameters immediately 1 month 3 months 6 months
after surgery

A RPH(mm)
BCP group -1.00 £ 0.82A  -0.10 + 1.07B2  -020 + 0.79B2  -0.40 + 0.52B  0.001
BDX group -1.40 £ 0.70A 035+ 1.0682 010+ 0.88B2 -0.25 + 0.63Ba
A BTH(mm)
BCP group -1.00 £ 0.94A 020 +125B2  _025+ 0.80Ba -0.45 + 0.6082 0.005
BDX group -1.70 £ 0954  -0.40 + 1.20B2 005 + 0.90B2 -0.20 + 0.59Ba

*significant differences between group were analyzed using Friedman Two-Way ANOVA; p-value < 0.05.

Significant differences within group were analyzed using Friedman ANOVA; p-value < 0.05.

Different uppercase letters represent different between groups.

Different lowercase letters represent different within group.
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Fig 6. Radiographs show relative bone level after augmented with biphasic calcium phosphate

graft (A-C) and bovine derived xenograft (D-F) at baseline (A,D) immediately after surgery (B,E)

and 6 months (C,F).
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Table 4. Means of relative bone level at baseline, immediately and 6 months after surgery.

Clinical Baseline Immediately 6 months *p-value
parameters after surgery
RBL (mm)
BCP group 1.81 £ 0.07 0.55 + 0.072 1.62 £ 0.10 0.564
BDX group 2.01 £ 0.90 0.17 + 0.052 1.11 £ 0.100

Abbreviations: RBL, relative bone level (distance from the alveolar bone crest to the CEJ level)

Significant differences within group were analyzed using Friedman ANOVA; p-value < 0.05 and different

lowercase letters represent different within group.
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