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Short summary 

Management of a vestibular infra-bony periodontal defect through grafting 
enzymatic-deantigenic equine bone substitutes is presented. An infra-bony 
defect was diagnosed on vestibular side at position 2.3, showing oedema of 
soft tissues. Probing revealed the presence of a 7-8 mm pocket. After 
granulation tissue debridement the defect was grafted with an enzyme-
deantigenic, collagen preserved, bone substitute in gel form, and covered 
with an equine pericardium membrane. Post-operative control at 90 days 
showed a probing depth of 1-2 mm, and a complete recovery of papillae 
health, with no gingival recession. These results suggest that even in the 
presence of a bone defect featuring only one wall, enzyme-deantigenic, 
collagenic bone substitutes could effectively prompt bone regeneration, 
providing a good gingival health and a satisfying aesthetic outcome.  
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Abstract 

 
Objective. Vestibular-only, infra-bony defects in the aesthetic zone represent a challenging 
condition for bone regeneration. The aim of the present report is to present a case where, 
grafting enzymatic-deantigenic, collagen preserved, bone substitutes, it was possible to 
reduce infra-bony pocket depth, recovering gingival heath and obtaining a good aesthetic 
outcome.  
Methods. A patient presented with an infra-bony defect on the vestibular side at position 
2.3. Initial probing depth was 7-8 mm. Even if only one bone wall could provide blood 
supply, bone regeneration had to be attempted in order to diminish the risk of an 
aesthetic failure. After debridement of granulation tissue, the defect was grafted with an 
enzyme-deantigenic, collagen preserved, equine-derived bone substitutes, and covered 
with an equine pericardium membrane. Controls followed at 14, 30, 45 and 90 days after 
surgery. 
 Results. The healing of soft tissues continued until complete recovery at 90 days, showing 
no gingival recession. Probing depth, still at 90 days, was only 1-2 mm. Conclusions. The 
way we managed this challenging infra-bony defect has allowed to give a good recover of 
gingival health and a satisfying aesthetic outcome. These results suggest that enzyme-
deantigenic, collagen preserved, bone substitutes could be used successfully even in the 
presence of particularly challenging infra-bony defects. 
 



Introduction 
 Chronic periodontitis (CP) is a destructive disorder affecting 10 to 30% of the world-wide 

population1-3 caused by the bacteria within plaque. Infection stimulates inflammation of 
periodontal tissues eventually resulting in a disruption of both connective and bone tissues 
around the tooth root. This leads to a formation of a periodontal pocket which further acts as a 
bacteria reservoir, leading to a chronic and progressively destructive disorder. Beyond common 
inflammation symptoms (as pain and swelling) the patient may suffer from teeth loosening, 
aesthetic problems, abscess formation and eventual tooth loss.4 Treatment focuses on blocking 
the condition by debriding the periodontal pocket by scaling techniques and, if needed, 
through periodontal surgery. Periodontal defects may be classified according their morphology 
and other criteria into different classes. Infra-bony defects are one of the most represented and 
appear as crater-like defects around the root, when the base of the pocket is apical to the crest 
of the alveolar bone. They present major challenges: spontaneous healing, in fact, is not 
followed by formation of new supporting tissue5. Treatment of deep defects may still result in 
residual pockets which are a risk factor for further deterioration6. Moreover, conventional 
surgery tends to increase gum recession, which can cause aesthetic problems. This has led to 
develop surgical techniques aimed to regenerate the lost tissues. GTR (Guided Tissue 
Regeneration) procedures (a biocompatible barrier membrane, either resorbable or non-
resorbable, is surgically implanted to cover and protect the bone defect) guide the formation of 
new tissues by preventing the migration of epithelial cells into the bone defect, allowing time 
for teeth supporting tissues to heal. Additional bone grafting can lead to a better outcome, 
allowing to restore the entire bone volume lost because of the disease.  
 



Introduction 
 Among bone grafts materials, bovine deproteinized bone as allowed to achieve satisfying results7-9 

in the treatment of infra-bony defects. Though, even if deproteinized bovine bone has shown good 
osteoconductive properties still it may also have a low resorption capacity10. An alternative 
xenograft is an enzymatically deantigenated form of equine bone.  The enzymatic process used to 
clean this material preserves type I bone collagen component in its native, non-denatured, state, 
and this should allow an improved bone-regeneration process, given the well-known biological 
properties of this molecule11-18. 
Actually, when osteoclasts were cultured over such equine, enzymatically deantigenated and 
collagen-preserving bone substitutes19, their adhesion and activity was significantly higher than 
that found for osteoclasts grown over deproteinized bovine bone20. Moreover, when sites 
augmented with equine bone alone were compared to others augmented with the same material 
added with autogenous bone, immunohistochemical tests showed no differences between the two 
as far as the expression of some biochemical markers of bone regeneration were concerned21. 
Enzyme-deantigenic equine bone has already been used in clinical practice as a scaffold in bone 
regeneration of different bone defects22-27, and has also been applied in orthopaedic regenerative 
surgery28. It has also been recently used to treat cases where implant threads exposure resulted 
from positioning29.  
To our knowledge, no cases of infra-bony defect treatment with such bone substitutes have been 
reported thus far in literature. The aim of this study, therefore, is to present how a severe infra-
bony defect was treated by grafting an enzyme-deantigenic, equine bone graft after proper defect 
debridement.  
 



Materials and methods 
 

A no-smoker 75 year-old man with no past medical history presented complaining pain in 
correspondence of the canine, at position 2.3. After oral hygiene, visit followed showing 
oedema and change in color at the 2.3 position itself. Probing showed, only on the 
vestibular side, a deep (7-8 mm) pocket(Fig. 1a-b). Intraoral X-ray was not able to show 
the defect because of the narrow shape of the palate, and the consequent juxtaposition 
of element 2.4 (Fig. 2a-b). A infra-bony defect was diagnosed and  a procedure, calling for 
debridement, deep scaling, root planing and bone regeneration of the defect was 
planned. The patient gave his informed consent.  
 



Fig. 1. A) Pre-surgical view. Oedema and change in color at 2.3 position. B) probing 
depth is  7-8 mm 
 

Fig. 2. A) Intraoral X-rays at positions 2.1, 2.2, 2.3 and 2.4. The juxtaposition 
of element 2.4 (B) doesn’t allow to detect the defect at 2.3 position. 
 



    Materials and methods 
 

Antibiotic prophylaxis (Amoxicillin/Clavulanic acid, Augmentin, Glaxo-SmithKline, Verona, 
Italy), 2 g, 1 hour before surgery and then 1 g every 12 hours for 5 days, was initiated and 
the patient was subjected to a mouth rinse with Chlorhexidine 0.2% (Corsodyl, Glaxo-
SmithKline, Verona, Italy) for one minute, and instructed to perform mouth rinses with 
Chlorhexidine 0.12% (Corsodyl, Glaxo-SmithKline, Verona, Italy) on the following days. 
Local anaesthetic was administered by means of an infiltration with 1% Articaine with 
Adrenaline 1:100000. 

 



Materials and methods 
 

A full-thickness mucoperiosteal flap was detached preserving papillae (according to the 
simplified papilla preservation technique). Papillae were dislocated on the vestibular side 
in order to expose the underlying tissue (Fig 3a-b). Some dark tartar could be also 
observed. The granulation tissue was debrided by deep scaling with ultrasonic burs 
(Sirosonic TL Intstrument 4L, Siroperio PE 1, Sirona, USA) and manual curettes (AE G 5-6 
XP X; AE G 7-8 XP X; American Eagle Instruments Inc., Missoula, USA) and root planning 
with slow speed rotating instruments (Perioset 15micron, Intensiv SA, Montagnola, 
Switzerland) were performed in order to get a clean, smooth dental surface  (Fig. 4). 



Fig. 3. Papillae were dislocated on the vestibular side (A) in order to 
expose the underlying tissue (B). 

 

Fig. 4. The dental surface was cleaned and the 
granulation tissue debrided. 

 



Materials and methods 

 
The defect was grafted with a 1:1 cancellous-cortical mixture of enzyme-
deantigenic equine granules in gel form (Osteoplant Osteoxenon Mix Gel, OX21 
- Bioteck, Vicenza,  Italy) and covered with an equine pericardium membrane 
(Heart Pericardium Membrane – HRT-001, Bioteck, Vicenza, Italy) (Fig. 5a-b). 
The membrane was fixed apically, on the vestibular side, with two titanium 
pins. Then it was shaped in order to make it pass through the interproximal 
spaces, the bone peaks supporting it, and covered with the papillae which were 
repositioned in their original location. The aim of such procedure was to give 
further stabilization to the particles grafted. The two ends of the membrane 
were sutured with a resorbable thread (Vicryl 5-0, Ethicon, Inc., Johnson & 
Johnson company, USA). Flap suture followed (Cytoplast PTFE Suture 3-0, 
Osteogenics Biomedical, Lubbock, USA) (Fig. 6-7). Occlusal load at 2.3 was 
diminished in order to reduce micro-movements possibly affecting guided tissue 
regeneration processes.  
Ketoprofen 100 mg (Ibifen 100 mg, IBI-Lorenzini, Aprilia, Italy) was prescribed 
every 12 hours for 3 days. The patient was recalled after 14 days for suture 
removal, and controls followed at 30, 45 and 90 days after surgery.  
 
 







Fig. 5. The defect was grafted with enzyme-deantigenic equine granules in gel form 
(A) and covered with an equine pericardium membrane (B).  

 

Fig. 6. The flap is sutured 
maintaining  
papillae below the area treated by 
GTR. 
 

Fig. 7. Element 2.3 is slightly unloaded 
in order to avoid micro movements 
which could interfere with tissue 
regeneration. 
 



Results 
 

Immediate post-operative course was uneventful. At 14 days, the patient presented only 
a slight edema at the papillae that disappeared at the following control (Fig. 8a-b-c). At 1 
month control, soft tissues showed no inflammation, papillae had undergone re-
epithelization and were still undergoing healing (Fig. 8c). Even if undergoing slight 
contraction, further healing was observed at 45 days (Fig.9). First control probing was 
performed at 90 days, and probing depth was 1-2 mm only (Fig. 10a-b). No bleeding was 
observed. At 90 days, papillae had completely recovered their healthy, pink appearance, 
and no oedema could be observed.  
 



Fig. 8. A) A slight oedema is 
present at the papillae at 14 
days after the surgery. B) At 30 
days papillae are pink and re-
epithelization is undergoing. C) 
Panoramic view at 30 days after 
the surgery: healing is 
undergoing. 
 



Fig.9. At 45 days after surgery papillae are 
undergoing further healing. 

Fig. 10. Probing control at 
90 days post-surgery. 
Papillae had completely 
recovered healthy 
appearance and no bleeding 
was observed (A). The 
probe stopped at 1-2 mm 
depth (B). 
 



Discussion 
 

Given the initial condition, we deem the results of this clinical case quite satisfying. 
Usually infra-bony defects being treated feature 3 or at least 2 walls, in order to exploit 
their partial containing shape, and bone regeneration is performed in the interproximal 
spaces to allow better granules stabilization. This patient, instead, presented a one-wall 
only, totally vestibular bone defect. Such a condition is quite challenging for bone 
regeneration to develop properly since blood vessels can spring from one bone wall only, 
diminishing the probability of effective vessel and cell colonization of the graft. Moreover, 
the defect, not being between two teeth, was totally unprotected and graft stabilization 
was much more difficult.   
Though risk of recession was quite high and regeneration had to be attempted anyway, in 
order to diminish the risk of an aesthetic failure.  

 



Discussion 
 

It is unknown if bone and, above all, periodontal ligament regeneration occurred, since a 
second look was not possible. Though, an infra-bony pocket – when treated through deep 
scaling and root planing, even if healed, usually shows a long epithelial attachment for 
nearly half of its length while the remaining length shows recession (this condition is 
regarded as healing, even if not as a restitutio ad integrum). On the contrary we did not 
observe any recession at all and probing depth was reduced to a minimum, possibly 
suggesting a real alveolar bone and periodontal ligament healing.  

 



Discussion 
 

Supposing bone regeneration had really occurred, this could have been prompted by the 
particular  bone substitute we grafted. Bone regeneration, in fact, could have possibly 
been facilitated by the presence of bone collagen in its native, non-denatured form, 
confirming what was already observed in previous in vitro19 and clinical studies where 
histological and histomorphometric analyses were performed21,22,25,27. 

  
 



Conclusions 
 

The present case shows how a vestibular-only infra-bony defect in the aesthetic zone was 
successfully treated by deep scaling and root planing, and grafting an enzyme-deantigenic 
equine bone substitute, featuring bone collagen preserved. Our results show a quite good 
recover of gingival health and a real satisfying aesthetic outcome. Probing depth reduced 
to no more than 2 mm and no gingival recession was observed. Our result suggests that 
enzyme-deantigenic, collagenic bone substitutes could be used successfully to treat even 
challenging infra-bony defects.  
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