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techniques have been proposed
and adopted®. To date, there is no
unanimous consensus on the best
protocol to adopt. In order to op-
timise the decontamination of
both the biological tissues and the
implant surface, the opening of a
flap is certainly shared as a gen-
eral concept. This is followed by
bone regeneration involving the
grafting of biomaterials into the
alveolar bone defect, which can fa-
cilitate the regeneration of the pa-
tient’s bone. Furthermore, the use
of membranes, absorbable or not,
that separate the grafted bone de-
fect from the mucogingival tissue
is fundamental. Correct regener-
ation always requires optimal soft
tissue healing. If this is achieved,
the following occurs in the graft-
ed area: (i) a phase of angiogenesis
and infiltration of mesenchymal
progenitor cells, (ii) remodelling
of the graft and formation of new
bone tissue, (iii) stabilisation of the
tissues.

Among the bone graft substi-
tutes that can be used, those de-
rived from mammalian bone tis-
sue are a viable option’, given the
similar morphology and compo-
sition of the bone tissue mineral
component between the different
species. Bone substitutes of animal
origin must be properly processed
to remove species-specific antigens
that may cause unwanted immune
reactions in the patient. There are
several ways of removing antigens
from the source bone tissue. Enzy-
matic treatments aim at not alter-
ing the bone mineral component
and, if possible, at preserving type
I collagen, a structural protein that
favours the migration of the pa-
tient’s cells into the bone graft.

In the case of thermal treat-
ments, the use of temperatures
of a few hundred degrees aims
at eliminating the entire organic
component present, including col-
lagen. In the case of equine bone
substitutes obtained by enzymatic
means, it has been demonstrated
that their effective colonisation by
the patient’s osteoblasts and osteo-
clasts, probably collagen-mediat-
ed, allows their remodelling in a
physiological time frame®. In cases
where the clinical conditions lead
to a preference for grafts with slow-
er resorption kinetics, bone substi-
tutes obtained through a process
of thermal antigen elimination,
which slows down the resorption
of the biomaterial while ensuring
a good osteoconduction capacity,
can be used. Equine bone substi-
tutes obtained through an enzy-
matic antigen elimination process’,
as well as heat-treated bovine bone
substitutes'®, have already been
successfully used for the regener-
ation of peri-implant bone defects
resulting from peri-implantitis,
but in the literature there are no
clinical studies comparing the two
types of bone substitutes conduct-
ed on a significant number of cases
and with a solid statistical analysis.
The various meta-analyses that an-

Fig.1- CBCT lateral view. Resorption cones involve a large portion of the implant

surface.

alysed currently available studies
on the surgical regenerative treat-
ment of peri-implantitis conclude
that, at present, there is a lack of
scientific evidence to determine
the preferred type of biomaterial to
be used' .

This paper presents a case of
peri-implantitis in two implants,
which was treated with the use of
a slow-absorbing equine bone sub-
stitute.

Case report

This case concerns a 53-year-
old female patient, smoker, who
presented for her usual periodic
check-up complaining of bleeding
and gingival pain caused by two
implants located in position 4.6
and 4.7 during oral hygiene proce-
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dures. A cone beam computed to-
mography (CBCT) performed for
other reasons revealed a marked
peri-implant bone resorption (Fig.
1). As observed during surgery
(Fig. 3), the exposure of the im-
plant surface is greater than 50%
in both fixtures, with a higher in-
volvement in position 4.6.
Mucosal distress around the
abutments of both fixtures was
also observed. Following the diag-
nosis of peri-implantitis on both
implants, the patient was proposed
a treatment plan that included
cleaning and decontamination of
the peri-implant area, followed by
guided bone regeneration (GBR)
surgery consisting of the grafting
of a slow-absorption bone substi-
tute of equine origin, obtained by

Fig. 2 - Clinical appearance of peri-implant mucosae at the time of surgery.

Fig. 4 — The removed granulomatous tissue surrounding the implants

thermal antigen elimination (Cal-
citos, Bioteck S.p.A., Arcugnano,
Italy), which could guarantee a
prolonged temporal stability of
bone profiles during regeneration,
and a collagen membrane, also of
equine origin (Biocollagen, Bio-
teck, Italy) to protect the graft.

The equine bone substitute
in granules (0.5-1 mm) is made
non-antigenic by thermal treat-
ment; its porosity allows it to act as
a suitable substrate for the infiltra-
tion of blood vessels and cellular
elements from the patients bone
and the subsequent colonisation
by endogenous bone tissue. The
membrane (25 x 25 x 0.2 mm),
which is composed of natural type
I collagen extracted from equine
Achilles tendon, is positioned, ac-
cording to the principles of GBR,
so as to prevent infiltration of the
graft by soft tissue connective cells.
The membrane ensures a protec-
tion time of 4-6 weeks, after which
it is reabsorbed thanks to the ac-
tion of endogenous collagenases.

The patient gave her informed
consent to the treatment.

The patient underwent profes-
sional oral hygiene 5 days before
surgery in order to resolve the
inflammatory condition of the
mucosa and prepare the peri-im-
plant area for bone regeneration
surgery, achieving an optimal state
of soft tissues, consistent with the
pathology shown (Fig. 2). Anti-
biotic therapy with Amoxicillin/
Clavulanic  acid  (Augmentin,
Glaxo-SmithKline, Verona, Italy)

every 12 hours was prescribed for
three days before surgery and for
the following 8-10 days.

Following the pre-operative hy-
giene session, the patient was lo-
cally anaesthetised with Articaine
1:100,000 prior to the surgical
phase. The cemented bridge and
implant abutments were removed
in order to open the mucoperios-
teal flap and completely expose the
implants and bone surface. The
clinical examination confirmed the
extent of bone resorption already
observed on radiographic exam-
ination (Fig. 3). After removal of
the granulomatous tissue that had
developed around the implants
(Fig. 4), a peri-implant debride-
ment was performed with me-
chanical removal of the exposed
threads. The implant surface was
cleaned with air polishing using
glycine powder, and then finally
polished (Fig. 5).
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Fig.3 - The two peri-implant defects at flap opening.

Fig. 5 — The appearance of the implant surface following removal of the threads and

polishing.
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Fig. 6 - The two peri-implant defects are grafted with a slow-absorbing biomaterial
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To stimulate angiogenesis and in-
tegration with the graft, bleeding of
the peri-implant bed was provoked.
The previously hydrated granulate
was grafted into the bone defect to
cover the threads of the exposed
surface of both implants until the
original bone profile was restored
(Fig. 6). The graft was protect-
ed with two membranes, suitably
shaped and perforated to fit around
each implant (Fig. 7).

The operation ended with the
suturing of gingival flaps using
non-absorbable polyamide thread
(Monomyd 4-0, Butterfly, Cavena-
go, Italy) and the placement of two
healing screws (Fig. 8). The suture
was removed 12 days after surgery.
A control radiograph at the end
of the surgery confirmed the ef-
fective restoration of peri-implant
bone volumes (Fig. 9). During the
healing period and at subsequent
follow-ups, no signs of gingival dis-
tress were observed (Fig. 10). The
patient did not complain of any
spontaneous or evoked symptoms.
At the 3-month follow-up, the ra-

Fig. 8 - The suture at the end of surgery.
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diographic examination showed
that peri-plantar bone profiles had
been maintained (Fig. 11). The
healing screws were then removed
and the crowns repositioned. At the
15-month follow-up after surgery,
the patient did not complain of any
symptoms, and bleeding during oral
hygiene had disappeared. The en-
doral control X-ray showed optimal
maintenance of bone levels and com-
plete stability of the peri-implant
context (Fig. 12).

Conclusions and discussion

The maximum reduction of the in-
fectious and inflammatory state of
peri-implant tissues is a necessary
condition for performing a GBR
surgery. The strategy of peri-implant
cleaning and disinfection proved
satisfactory as no recurrences were
observed in the post-operative pe-
riod. The regeneration of resorbed
bone tissue was achieved by using
a slow-absorbing, non-antigenic

bone granulate and isolating it with
a collagen membrane that can be
absorbed quickly. Both biomaterials
are of equine origin.

Radiographic examinations car-

Fig.10 - Control at 3 months, clinical aspect of rehabilitation.

Fig.7 - Collagen membranes are placed around the implants after proper

perforation.

ried out at 3 and 15 months after
surgery and periodontal probing
showed an almost stable state of the
regenerated bone profile, the absence
of defects and the maintenance of
the peri-implant seal. In the absence
of biopsies and histological analyses,
it is not possible to determine the
fraction of newly formed endoge-
nous bone compared to the equine
bone substitute, and to determine
the degree of new osseointegration.
When such analyses have been con-
ducted in cases involving the use of
enzymatically treated bone substi-
tutes, they have shown a fairly rapid
(several months) replacement of the
graft with newly formed endogenous
bone tissue, thus reproducing the ki-
netics of the physiological process of
bone remodelling.

Although it is known that total re-
sorption of heat-treated bovine bone
grafts can take years 8, the kinetics of
replacement for the equine formula-
tion used in this case report has yet
to be determined. In particular, the
long-term follow-up will help us as-
certain whether the bone profile is
maintained and whether support to
the gingival tissue continues being

provided. Although collagen mem-
branes offer a limited-in-time bar-
rier compared to long-permanence
membranes, even if absorbable (such
as, for example, equine pericardi-
um membranes), no problems have
emerged regarding the infiltration of
connective cells. It is hypothesised
that the membrane not only plays a
passive role in sealing the graft and
maintaining the alveolar bone pro-
file, but also provides a scaffold for
colonisation by cell precursors and
the release of factors that promote
osteogenesis and graft remodelling
14. In contrast to non-absorbable
membranes (e.g. expanded polytet-
rafluoroethylene), the use of a hy-
drolysable collagen membrane has
avoided having to perform a new
operation to remove the membrane,
thus disturbing the bone regenera-
tion process.

Even today, the clinical literature
does not offer precise indications
on the materials to be preferred in
GBR procedures for the treatment of
peri-implant defects. And the ques-
tion remains open whether slow-ab-
sorbing bone substitutes should be
preferred to physiological remodel-

Fig. 9- Endoral control X-ray after surgery.

ling grafts, according to the rationale
of a more effective maintenance of
bone profiles over time, or whether
the latter should be preferred to the
former for their potential to achieve
a real ‘restitutio ad integrum’ of the
alveolar bone.
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Fig.11- Radiographic control at 3 months: peri-implant
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Fig.12 - Radiographic control at 15 months: peri-implant bone
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