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Vertical distraction osteogenesis of frontal segment and 
platelet-rich plasma in the edentulous mandible
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Abstract: In patients with atrophy of the alveolar ridge of classes V and VI according to Cawood and Howell, 
the distraction osteogenesis (DO) is the only possibility of reconstruction connected with subsequent dental im-
plants. This method was introduced by Ilizarov (1989), a Russian doctor. In the past few years, the distraction 
devices have undergone several changes and technical improvements. The usage of platelet-rich plasma (PRP) 
and autologous bone-platelet gel (ABPG) serving as the source of growth factors is considered a signifi cant 
progress. The increase in the level of growth factors leads to new bone formation and in soft tissues enhances 
the healing around the bone and bone wound, lowers the risk of postoperative complications such as pain, 
swelling and bleeding as well as enables fast placement of implants (Ref. 19). Full Text in PDF www.elis.sk.
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The possibility of bone tension was described by Covil (1904) 
and Abbot (1972) (1) who presented the possibility of femur ex-
tension. Ilizarov, a Russian orthopaedist (2, 3) developed the 
distraction osteogenesis theory (DO) and this theory has become 
acceptable in the fi eld of orthopaedics and traumatology. Distrac-
tion osteogenesis is a biological process of new bone formation 
between bone segments gradually separated by incremental trac-
tion. This stimulus activates the forces of spontaneous healing and 
continuously creates new callus and bone extension. Distraction 
at a slow rate with small and frequent steps is effi cient for callus 
formation. Fluent formation brings optimal stimulation. It enables 
to make exact changes in the size and form of bone. The signifi cant 
advantage of this technique lies in simultaneous augmentation of 
soft tissue (histogenesis) (4). Slow changes enable better the soft 
tissue to adapt and are considered benefi cial while this technique 
prevents recidivation. In the past years, consistent miniaturization 
of disctraction devices enables the usage of distraction osteogen-
esis in cases of mandibular atrophy reconstruction of the alveolar 
ridge. It is common ín patients with severe bone atrophy of classes 
V and VI according to Cawood and Howell (5).

First experiments of mandibular distraction in maxillofacial 
area were described by Chin and Toth (6), who used the DO tech-
nique followed by placement of implants to a reconstructed bone 
after the successful distraction of segments. In 1998 Marx (7) 
proposed the bone regeneration model observed in autologous 

bone transplants while this model helped Robiony to use ABPG 
(autologous bone-platelet gel) as a source of growth factors, and 
matrix for new bone regeneration in DO (4). Platelet-rich plasma 
(PRP) contained within ABPG is the source of growth factors 
that initiate the bone regeneration and soft-tissue healing (7, 8, 9).

Surgical procedures

The operation is performed under general anaesthesia. One 
day before the surgical intervention, all patients receive antibiotic 
medication consisting of Clyndamicinum in eight-hour intervals. 
The operation site is exposed by vestibular incision followed by 
careful elevation of the mucoperiosteum fl ap to avoid injury to 
the mental nerve. This incision is believed to hold the advantage 
over a mid-crestal incision in preserving blood supply for the 
crestal aspects of the transport bone segment. Before performing 
osteotomies, the distraction device is placed to create a mark for 
screws in order to achieve the correct position and to avoid the 
complicating fracture of distraction fragments. The osteotomies 
are performed using the piezoelectric bundle. When compared to 
classical devices, this device is greatly benefi cial for both patient 
and surgeon. This minimally invasive surgery forces the healing 
as well as reduces pain and swelling. This technique is connected 
with blood reduction, soft-tissue protection during the operation 
and optimises the surgical results. As the shape of the transport disk 
defi nes the fi nal bone shape and thus as well the aesthetical results, 
the osteotomy is modifi ed for particular anatomic location. For the 
posterior mandible, a trapezoidal or an L-shaped segment with the 
vertical limb placed anteriorly is performed. Once osteotomy is 
completed, the distractor plates are fi xed positioning the distrac-
tor device with the activation screw while the gap is fi lled with 
ABPG and covered with absorbable material. Finally, the mucosa 
is sutured and 5 to 10 ml of platelet-rich plasma (PRP) is applied.
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Distraction protocol

After 5‒7 days of latency period to allow the formation of a 
reparative callus, we activate the distractor by turning the screw 
at a rate of 1mm/day until the desired lengthening is achieved; 
the distraction period is approximately ten days. After a 60-day 
period of consolidation, the distractor is removed. This period is 
connected with new bone formation and mineralization as could 
be seen through histological procedures and X-ray pictures. Peri-
apical and panoramic radiographs are obtained at the end of active 
disctraction. After this period, the disctractor is removed and the 
implants are placed.

Discussion and conclusion

In the past few years the DO is recommended to restore the 
atrophic mandible (11, 12, 13). DO is a vascular-dependent process 
and requires an adequate blood supply, however severe atrophy, 
(Cawood and Howell classes V and VI), is the main problem. Ro-
biony recommends the distraction after a fi fteen-day latency period 
because the complete revascularization of the callus is observed 
not earlier than in 14 days. Additionally, after the use of PRP and 
ABPG monthly and after the end of distraction, the angiogenesis 
in the site of callus (4) is evidenced by Dopler USG examination 
The evidence of new bone formation in a suffi cient phase of min-
eralization after a latency period (60) ensures the implant’s primary 
stability (15, 16, 17, 18).

The use of PRP and ABPG enrich the improvement of DO. 
Specifi c studies of PRP identifi ed at least three platelet-derived 
growth factors in alpha granular thrombocytes derivate from de-
rived growth factor (PDGF), transmuted growth factor β1 (TGF-β1) 
and transmuted growth factor β2 (TGF-β2). Other surveys show the 
presence of insulin as a growth factor I (IGF-I) (19). The specifi c 
functions of growth factors include activation of endothelial, epi-
thelial and epidermal regeneration, stimulate angiogenesis, support 
collagen synthesis, enhance the stability of regenerated tissue, are 
haemostatic, organize the blood haematoma, reduce the postopera-
tive oedema, lessen the pain and reduce the consumption of anal-
gesic drugs in the postoperative period, activate the deposition of 
extracellular matrix and the healing of the wound.

Amir evaluated the impact of distraction of 1 mm/day and 
the length of consolidation period of new bone-formation qual-
ity and wound closure (10). He concludes that in elderly patients, 
the distraction rate of 0.5 mm/day results in faster osteogenesis 
in the distraction gap than that at rate of 1mm/day. A minimum of 
ten days of neutrofi xation without using PRP and ABPR seems 
to be needed to close the 10-mm gap after cessation of distrac-
tion. Based on micro-CT histomorphometric procedures, a longer 
bone trabecular length and small assessment of the bone forma-
tion volume were measured in 0.5 mm/day group compared to 1 
mm/day group. 

An absolute building of alveolar ridge consists of osteoplasty 
reconstruction and modelling the base and vestibulum. Thus the 
DO should be considered an effective and predictable procedure 
in osteoplasty.
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