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Considerations for successful Guided Bone Regeneration

Department of Periodontology, Seoul National University Gwanak Dental Hospital
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The advancement of guided bone regeneration (GBR), which restores various types of bone defects faster and
more safely, broadens the implant indications and opens up many possibilities. However, planning sufficient
regeneration in severe vertical and horizontal bone defects, especially in periodontally compromised patients, is
not easy. For the successful guided bone regeneration procedure, the clinician must carefully analyze the form
of bone destruction in three dimensions and strictly select the appropriate membrane and bone graft material ac-
cordingly. In addition, key factors for GBR success such as blood supply, graft material and membrane stability,
and primary closure should always be considered. Soft-tissue management and optimized flap design, various
membrane fixation techniques seem to be another important factor for long-term success.
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Figure 1. Common cases of vertical bone defects.

Cases of vertical guided bone regeneration are frequently reported in
the posterior region of the mandible, because the ascending branch of
the mandible plays a supporting role as the bone wall despite extensive
buccal, lingual bone destruction. The posterior bone wall serves as a
sufficient source of blood vessels and osteogenic cells for bone forma-
tion, and enables the stable space maintenance.

(a) Before extraction

(b) 4 months after guided bone regeneration
(c) 5 Years after implant placement
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Figure 2. The line connecting the adjacent ridges can be a guideline for
GBR.
(@) The first molar that had been floating for a long time was re~
moved. (b) At the sagittal section cut in the middle of the extrac—
tion socket, it seems difficult to induce bone regeneration due
to severe vertical bone destruction. (c,d) However, by drawing
an imaginary line connecting the outer surface of the mesial and
distal adjacent alveolar bone in the coronal, transverse plane, it
can be predicted that bone augmentation is possible by relying on
adjacent tissues. (e,f) Implants with delayed placement after GBR
have been maintained without problems for 5 years.

Figure 3. Three-dimensional volume change with the tooth extraction observed using CAD software.
(a) The frontal view of extraction site with selected region of interest. (b) The change in the buccal
bone absorbed horizontally for 3 months after extraction can be seen at a glance.
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Figure 4. Schematic illustration of the K-incision. (Cho & Ku, 2018
(a,b) A K=incision is performed to split the gingiva.
(c) After the flap elevation, decortication is performed to promote osteogenesis.
(d) Bovine bone mineral and membrane are applied with tent poles.
(e) After a 4-month healing period, the alveolar ridge shows vertically recovered bone with sufficient kera—
tinized gingival tissue and an unchanged mucogingival junction level.
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