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Fig. 1. Study ouline: Placement (Lig+) and removal (Lig-) of ligatures 23 weeks later. Administration of calcein 2 weeks following guided bone regeneration surgery. Animals
were sacrificed and biopsies collected at 12 weeks following surgery.
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Objective

The objective of this study was to evaluate bone formation/osseointegration following surgical treatment of
experimental peri-implantitis at dental implants with different surface characteristics exposed to ligature-
induced breakdown conditions.

Methods

Ten turned (control), 10 sandblasted/acid-etched (SA), and 10 SA/hydroxyapatite nanocoated (HA) implants were
installed into the edentulated posterior mandible in five Beagle dogs and allowed to osseointegrate for 12 weeks.
Ligature-induced breakdown defects were then induced over 23 weeks using stainless steel wire ligatures. The
ligatures were removed and soft tissues were allowed to heal for 3 weeks. 
Next, exposed implant surfaces were decontaminated followed by guided bone regeneration using a collagen
membrane and submerged wound healing. The animals were euthanized for histometric analysis at 12 weeks
post-surgery.

Fig. 2. Ligature-induced peri-implantitis (A), peri-implantitis defects following flap surgery and debridement (B), and following application of a collagen membrane for guided
bone regeneration (C).
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Fig. 3. Schematic representation of the histometric analysis.

Results

The radiographic analysis showed vertical bone loss following ligatureinduced breakdown without statistically
significant differences among implant technologies. The histometric analysis showed significantly enhanced
bone formation(height) at SA and SA/HA compared with turned implants (p = 0.028) following reconstructive
surgery. Bone formation area was greater at SA/HA compared with turned implants, however the difference
did not reach statistical significance.

Week 5 Week 8 Week 12 Week 18 Week 23 Week 4 Week 8 3Week 12Treatment(Week 26)

Turned 0.7 0.5 1.6 0.8 1.9 0.9 2.5 0.9 2.4 0.9 2.4 1.0 2.2 0.8 2.1 0.8 2.2 0.8 

SA/HA 0.8 0.5 1.8 0.4 2.1 0.5 2.5 0.5 2.6 0.5 2.7 0.6 2.4 0.6 2.3 0.6 2.3 0.7 

SA 0.7 0.5 1.6 0.7 1.8 0.7 2.4 0.7 2.3 0.9 2.3 1.0 2.2 0.8 2.0 0.8 2.0 0.8 

P-value 0.956 0.796 0.772 0.939 0.773 0.746 0.812 0.697 0.700 

Table 1. Radiographic analysis (means SD in mm; 95% CI, n=5)
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Fig. 4. Representative photomicrographs showing overviews (912.5) of turned (A), SA/HA (B), and SA (C) surface implants and magnification (inserts; 940) of crestal bone levels
(haematoxylin & eosin and calcein fluorescent marker).

Peri-implantitis
defect depth

Bone reconstruction
height(mm)

Bone reconstruction
area(mm2)

Bone-implant
contact(%) 

Turned 2.7 1.2 0.1 0.2 * 0.2 0.2 40.3 44 

SA/HA 3.5 1.2 0.5 0.6* 0.5 0.6 60.9 39 

SA 3.2 1.4 0.5 0.7 * 0.3 0.4 49.8 39 

p-value 0.823 0.025 0.420 0.284 

Table 2. Histometric analysis (means SD in mm; 95% CI, n=5)
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