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Abstract

After dental extraction, bone resorption of the alveolar walls and invagination of the gingival tissue are expected. Bone
resorption is usually greater in thickness than in height. In addition, the loss of gingival tissue can favour peri-implant
mucosal defects, causing a risk to the integrity of this natural mechanical barrier, which is the peri-implant gingival
tissue. Guided Tissue Regeneration and Guided Bone Regeneration techniques and procedures can be applied, although
the success rate is variable and sometimes difficult to achieve. The use of polypropylene membrane has been widely
used after dental extraction to maintain blood clot. This in turn is a natural endogenous precursor, consisting of
pluripotent cells necessary for bone neoformation. The purpose of this article is to present the case of maintaining the
peri implant keratinised gingiva strip - as a mechanical barrier to protect the implant neck - after tooth extraction and
osseointegrated implant installation.
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Introduction

After dental extraction, retraction of the blood clot, invagination of the gingival epithelial tissue and resorption of the
alveolar bone walls are expected. Bone resorption is usually greater in thickness than in height. Subsequently, loss of
gingival tissue may occur, causing peri-implant mucosal defects. Peri-implant gingival tissue, in addition to the
aesthetics adjacent to implantoprosthetic rehabilitation, is also considered a natural mechanical barrier, especially to
the invasion of periodontopathogenic microorganisms. These defects may therefore pose risks to the peri-implant
integrity of the installed screws and to the maintenance of the implantoprosthetic rehabilitation-11,

In order to avoid or prevent naturally predictable bone resorption, Guided Tissue Regeneration and Guided Bone
Regeneration techniques can be employed. These procedures should, whenever possible, be associated with more
conservative and less aggressive dental extraction techniques to favour regenerative results!-11.

There are several types of membranes, absorbable or non-absorbable, depending on their composition. However, the
vast majority of membranes must remain submerged and not exposed to the oral environment. In order to solve this
problem, the polypropylene membrane was developed and has been widely used. Its main characteristic is the
maintenance and immobility of the clot after dental extraction, and it can still be exposed to the oral environment?!-11,
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The purpose of this article is to present the case of maintaining the keratinised gingiva strip adjacent to the implant by
using a polypropylene membrane after dental extraction and subsequent osseointegrated implant installation.

Case Report
A Caucasian male patient, 64-years-old, attended the dental clinic complaining of dental rehabilitation.

Clinically, carious root remnant of tooth 46 was observed. No periodontal disease was observed, presenting healthy gin-
gival tissue (Figure 1). Radiographically, no periodontal bone loss was observed (Figure 2).

The patient was advised of the impossibility of restoration on the dental remnant, and dental extraction was indicated,
with future installation of an osseointegrated implant and implantoprosthetic rehabilitation. To maintain the bone rem-
nant, the use of a polypropylene membrane was recommended after dental extraction, with the purpose of preserving
the alveolar walls and maintaining the clot inside. The patient agreed with the recommendation and, after consent, the
procedures were established.

After local anaesthesia, an intrasulcular incision was made between teeth 45, 46 and 47, without relaxants and with de-
tachment of the periosteum. Dental extraction (Figure 3) was performed delicately to ensure the greatest preservation of
the alveolar walls. After careful curettage and washing with saline solution, bleeding and blood clot formation were pro-

moted (Figure 4).

Figure 1: Carious root remnant of tooth 46, with healthy Figure 2: Absence of periodontal bone loss.
gingival tissue.

Figure 4: Surgical site after dental extraction.

Figure 3: Dental extraction of the roots of tooth 46.
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The polypropylene membrane (BoneHeal™, BoneHeal, Sdo Paulo, Brazil) was adapted and installed over the alveolus in
the buccal-lingual direction. The region was sutured and the membrane was intentionally exposed to the oral environ-
ment (Figure 5). Analgesic, anti-inflammatory and antibiotic drugs were prescribed to the patient.

At the subsequent visit (7 days), the remaining sutures (Figure 6) and the polypropylene membrane (Figure 7) were re-
moved. Clinically, the presence of the fibrin membrane-covered clot (inherent to the healing process) and the thickness
of the alveolar ridge were observed (Figure 8). No complaints or complications were reported.

Four months after dental extraction, a 4.5 X 10 mm Cone Morse osseointegrated implant (SIN, Sdo Paulo, Brazil) was in-
stalled, followed by implantoprosthetic rehabilitation (Figure 9). Clinically, the preservation of an extensive band of ke-
ratinised gingiva of the periimplant mucosa adjacent to the screw was observed, favouring protection of the region
(Figure 10).

Figure 5: Installation of BoneHeal™ membrane Figure 6: Remaining sutures after 7 days.

and sutures.

Figure 8: Clot covered with fibrin membrane. Note

i . ™
Figure 7: Removal of the BoneHeal™ membrane. the thickness of the alveolar ridge.

Figure 9: Installation of osseointegrated implant and Figure 10: Preservation of the keratinised gingival
implantoprosthetic rehabilitation. strip of the peri-implant mucosa adjacent to the
screw.
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Discussion

Considering dental extraction as a traumatic and aggressive event, all those biological phenomena are expected, from
haemostasis, chemotaxis, angiogenesis, extracellular matrix deposition and the subsequent production and mineralisa-
tion of the trabecular structure of bone tissue, based on the inflammatory process. The genetic information for bone
production and maturation involves the synthesis of bone morphogenetic proteins (BMPs) by platelets, as well as the
differentiation of pluripotent cells into osteoblasts1213,

Following dental extraction and subsequent rupture of blood vessels, the presence of a clot is observed within the
alveolus. Vascular proliferation is initiated by vigorous angiogenesis. The blood clot is formed by the connection
between the fibrin network and the alveolar walls. At this stage, by contact with salivary enzymes and oral microorgan-
isms, physiological retraction of the clot occurs, also caused by the invasion of epithelial cells. At this stage, resorption of
the alveolar bone walls begins. Neutrophils and salivary immunoglobulins prevent the invasion of oral microorganisms,
being the first line of host defencel-11.

Within 3 days, granulation tissue fills the alveolus, whose central and peripheral parts are activated by angiogenesis. The
differentiated and undifferentiated cells that make up the granulation tissue are supplied by the periodontal ligament
and endosteum. Osteoblasts migrate to the region, starting to fill the socket from day four. One week later, secretion and
deposition of osteoid matrix by osteoblasts is initiated, with subsequent formation of bone tissue. Bone formation is
centripetal (from the periphery to the centre of the socket), permeated by granulation tissue. At 45 days after the
surgical procedure, mature bone tissue is permeated by irregular trabeculae. Thereafter, osteocytes are incorporated
and attached to the mature bone tissue. The formation of concentric lamellae with Havers and Volkmann canals occurs
within a few months. With adequate nutrition and maturation of the osteoid tissue, the newly formed bone is viable for
functional activities resulting from masticatory loads!-11. For implantoprosthetic rehabilitation, 4 to 6 months should be
waited (mandible and maxilla, respectively)14. In contrast, epithelial tissue covers the socket more quickly after 21 days,
promoting isolation between the surgical site and the oral cavity?s.

Based on these physiological steps, atraumatic dental extraction and the maintenance and immobility of the blood clot
within the dental alveolus should be considered. Carelessness or traumatic procedures may cause delays in bone repair
or increase bone loss18. It is also important to emphasise that even based on reverse planning, dental implant surgeries
require advanced bone maturation16.17,

Autogenous bone grafts are the gold standard as biomaterials for filling bone defects, covered by submucosal
membranes. However, two surgical procedures must be considered - donor and recipient sites, the main disadvantage
being the morbidity caused. In these cases, the polypropylene membrane is recommended due to the possibility of expo-
sure to the oral environment?-11.18-20,

The polypropylene membrane has several benefits such as malleability; ease of use and adaptation to the surgical site;
possibility of exposure to the oral environment without contamination; can be used without relaxing incisions and fixing
screws; low cost. Polypropylene does not undergo hydration or soaking and subsequently does not undergo dimensional
changes, being impermeable and stable. It has been widely used in Guided Bone Regeneration after dental extractions,
enucleation of cystic lesions and bone defects!-11. Local physiology (chemotaxis and angiogenesis) is enhanced by the use
of the polypropylene membrane, favouring the own physiology of the organism in the synthesis and maturation of the
newly formed bone1819,

Removal of the polypropylene membrane is recommended in 7 to 14 days. There is no accumulation of food debris,
dental biofilm or adherence to scar tissue. However, in contact with the blood clot through its inner surface, osteoblasts
and osteogenesis precursor cells adsorb?-11.1819,

After dental extraction, resorption of the buccal and lingual walls of the dental alveolus is expected, thus being greater in
thickness than in height. Additionally, loss of mucogingival tissues is also expected. Figure 10 shows the maintenance of
bone thickness thanks to the use of the polypropylene membrane and the permanence of the blood clot inside the
alveolus, favouring the preservation of the keratinised gingiva strip, conforming the mucogingival tissue adjacent to the
implantoprosthetic rehabilitation and to the osseointegrated implant.
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Conclusion

In order to maintain peri-implant bone and mucosal tissues, the use of polypropylene membrane after dental extraction
favours the maintenance of blood clot inside the dental alveolus. Thereafter, endogenous biological phenomena, initiated
by chemotaxis and angiogenesis, until the maturation of the newly formed bone, can culminate in the preservation of
peri-implant tissues.
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