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Objectives

n What is DO? 
n Principles & Protocol 
n Types 
n Indications 
n Planning 
n Clinical Applications 
n Pitfalls, Merits & Demerits



Distraction Osteogenesis

n Distraction Osteogenesis is the biologic 
process of new bone formation between 
adjoining bone segments gradually 
separated by controlled incremental 
traction.  

n lengthening of bone  
n controlled tension 
n a device 
n lengthening of soft tissue envelope
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History

n Gavriel A llizarov (1951), Russia 
n Father of Modern  DO.
n Codivilla (1905)-Italy: Femoral  

lengthening 
n Alexander Limberg (Russia, 1928) 

lengthening of mandible  
n Snyder et al (1973)  maxillofacial. 
n Constantino (1995) Transport 

distraction 
n Chin & Toth (1996) Alveolar distractn 



Phases

n Latency Phase (5-7 days) 
n Age  
n Site  
n Radiation/chemotherapy  

n Distraction Phase (as needed) 
n Consolidation phase (2-3 months)



Biomechanical Considerations
n Distraction Vector  

n Distractors should be placed parallel to axis of 
distraction 

n Perpendicular to osteotomy  
n Rate of distraction: not > 0.8 mm at a time 

(osteon limit) 
n Rhythm of distraction: multiple tractions per 

day, bone formation at a much faster rate 
n Automated Distraction



TYPES OF DISTRACTION

�Monofocal 
�Bifocal 
�Trifocal



Trifocal distraction 

n 2 transport discs  
n 4.5-5.5cm of bone gain – meeting in midline 
n Annino et al 1994



Intraoral Mandibular Distractors



Extraoral Mandibular Distractors



Vertical Alveolar 
Distraction in atrophic 

maxilla



Alveolar Distractors

ture of transport disk of bone owing to drilling, screw-
ing, or fixation of the device itself.

Some complications are device specific. Intraossse-
ous and implant-activated devices depend on substan-
tial basal bone support and are vulnerable for lateral
forces, which may increase bone resorption around the
rod, causing instability. Implant-activated distractors
are notorious for crestal bone resorption and poor con-
trol over optimum prosthetic position after distraction
has been completed. Extraossous devices, in contrast,
require more space under the periosteum, and the rate
of wound dehiscence is more frequent owing to inter-
ference with blood supply.131

Correction of horizontal alveolar atrophy
Alveolar ridge widening before implant placement is
indicated in cases of crest thickness of !4 mm. Several
techniques have been described.132

Acute horizontal widening
Osteotome technique. This technique depends on the

viscoelastic properties of the existing bone,133,134 and
therefore it would be more applicable in the maxilla,
which has soft spongiosa that makes it more elas-
tic.88,133 An ultrathin osteotome, or a series of increas-
ingly thicker osteotomes, is used to surgically split the
2 cortices.123,135 This technique eliminates heat gener-

Fig. 1. Diagram showing Track 1.0 extraosseous alveolar
distractor.

Fig. 2. Diagram showing Lead intraosseous distractor.

Fig. 3. Diagram showing 2-implant distractor in anterior
mandible used to elevate a wide segment.

Fig. 4. Diagram showing activated implant distractor in
place.
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Alveolar ridge augmentation for implant fixation: status review
Ibrahim E. Zakhary, BDS, MSc, MOSRCSEd,
Hatem A. El-Mekkawi, MBBS, BDS, FDSRCS (EngEd), FDSRSP, FFDSRCS, and
Mohammed E. Elsalanty, MD, PhD
Medical College of Georgia, Augusta, Georgia

This literature review was performed to illustrate and compare different alveolar ridge augmentation procedures
before dental implant placement. The review was based on clinical and research studies listed in Pubmed. There is not
enough evidence to support any single method as gold standard for any given condition, and choice seemed to be based on
personal preferences. There is a lack of long-term survival data or success rates of grafting materials regarding donor and
recipient sites. Although ridge splitting and distraction osteogenesis techniques eliminate donor site morbidity, circumvent the
use of grafting materials, and reduce the operation time, some disadvantages and limitations should be considered. More
studies are needed to compare the fate and characteristics of new bone obtained by these different procedures, as well as
subsequent implant survival rates. (Oral Surg Oral Med Oral Pathol Oral Radiol 2012;xx:xxx)

The use of endosseous implants for partial or complete
dental restoration has gained popularity in the past few
decades, with reliable long-term stability.1 Functional
loading of osseointegrated implants has been shown to
substantially reduce bone loss and even promote bone
growth in edentulous jaw segments.2 On the other hand,
there are minimum requirements for vertical and hori-
zontal dimensions for implant placement.3 In the pres-
ent review, we discuss the current trends in alveolar
ridge augmentation in preparation for dental recon-
struction with endosseous implants.

Ridge atrophy after tooth loss has been shown to
follow certain patterns. In the maxilla, the labial wall of
the alveolar socket tends to resorb more rapidly after
dental extraction and the ridge gradually becomes rep-
resented by the previous palatal wall (centripetal re-
sorption).4 In the mandible, however, the lingual wall
tends to resorb before the buccal (centrifugal resorp-
tion). This discrepancy in the resorption pattern fre-
quently compromises the sagittal and axial intermaxil-
lary relationship.5 In both jaws, the thickness of the
alveolar bone ridge is compromised earlier than its
height.6 Nonextraction etiologies of alveolar bone loss
include denture-induced atrophy, trauma, periodontal
disease, congenital alveolar defects, and tumor resec-
tion.7

The minimal bone dimensions required for place-
ment of cylindric root-form implants are 5-8 mm in

height and 6 mm in width.8-11 Intact alveolar bone with
thickness of !1 mm should encircle the full length of
the implant after insertion.12 It should be noted that
concavity of the alveolar bone surface may decrease
bone thickness farther away from the crest. To avoid
implant exposure, the clinician might place the implant
at a significant facial flare, which could make subse-
quent restoration more difficult.13-15 If the alveolar
ridge thickness is "2 mm, sagittal osteotomy becomes
almost impossible owing to absence of supporting can-
cellous bone.15 Even if the bone thickness is sufficient
to accommodate the implant, ridge augmentation may
still be required to improve esthetics, reduce maxillary
undercuts, alter emergence angles, or improve facial
symmetry.10

PREOPERATIVE EVALUATION OF
ALVEOLAR RIDGE
Presurgical radiographic evaluation aims at obtaining
measurements of bone dimensions to determine the
appropriate implant size, and locating important ana-
tomical landmarks, such as the maxillary sinus and the
inferior alveolar nerve.16 Various radiographic ap-
proaches, such as panoramic, periapical, occlusal, ceph-
alometric, and tomographic radiographs have been
used for assessment of bone dimensions.17 However,
two-dimensional assessment provides little informa-
tion of bone thickness at different points of the
alveolar ridge.18

Three-dimensional radiographic analysis of alveolar
ridge has recently become popular. It is especially
valuable in cases of significant ridge atrophy, or for
reconstructing long edentulous segments. Precise ren-
dition of the ridge morphology can be obtained from
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Extraosseous Alv Distractor: Martin Intraosseous Alv Distractor:  
Lead (Lebinger)

Distraction Implant



Alveolar Distraction



Amoeloblastoma



Resection & reconstruction



Alveolar distraction in reconstructed mandible







Merits

• lengthening of muscles, nerves and skin 
• expanded bone, even >20mm, of high quality 
• good long term stability 
• less distortion and loading of TMJ 
• less relapse



Demerits

n two surgeries required, one to place and 
other to remove distractors 

n inconvenience to patient, as placed for long 
time. 

n scars with extraoral and intraoral distractors



Pitfalls
n Damage to tooth roots 
n Fracture /Failure of Hardware  
n Loosening of screws 
n Paresthesia Inf Alv N 
n Malocclusion 
n Premature consolidation 
n Delayed consolidation/Non Union 
n Relapse  
n Scar 
n Incorrect vector  
n Incomplete deformity correction



Summary

n Distraction Osteogenesis is a versatile 
procedure, large distractions possible 

n holds great potential for osseous defects of 
craniofacial skeleton.  

n does not carry limitations. 
n even in infants & very young patients 
n selection of correct device, vector essential



DENTAL IMPLANTS

ENDOSTEAL 

MUCOSAL 

SUBPERIOSTEAL 

TRANSOSSEOUS



DENTAL IMPLANTS

•also k/a endosseous implant or fixture 
•surgical component that interfaces with the 
bone of the jaw or skull  

      to support a dental prosthesis: crown,    
      bridge, denture, facial prosthesis  
or  
      to act as an orthodontic anchor. 

http://en.wikipedia.org/wiki/Dental_prosthesis
http://en.wikipedia.org/wiki/Crown_(dentistry)
http://en.wikipedia.org/wiki/Bridge_(dentistry)
http://en.wikipedia.org/wiki/Dentures
http://en.wikipedia.org/wiki/Dental_braces


Osseo-integration
l form an intimate bond to bone 
l materials, such as titanium.

25



DENTAL IMPLANTS













DENTAL IMPLANTS
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Craniofacial Implants-Eye







Craniofacial Implants- EAR



SOFT TISSUE PROCEDURES

REMOVAL OF REDUNDANT CRESTAL SOFT 
TISSUE: 

long term poor fitting prosthesis/ excessive alveolar bone resorption/ normal 
dentition against complete denture 

Anterior mandible and maxilla 

Bony augmentation/ Implants preferred 
Preserve valuable attached mucosa 

Care: min trauma to remainig tissues 
Avoid excessive tissue excision that may obliterate vestibule



FRENECTOMY
l Max midline frenum, ling 

frenum, mx. Md. Buccal 
frenum 

l DIAMOND incision:soft 
tissue sufficient 

l Z PLASTY: short, broad 
frenum





 EPULIS FISSURATA

Benign pedunculated lesion, presents as 
excessive vestibular tissue 
l Sharp excision 
l Electrocautery 
l Cryosurgery 
l Laser excission



PALATAL PAPILLARY HYPERPLASIA

Secondary to chronic denture irritation under poor fit 
denture, some degree of candidal infection 

Tt: denture relief, tissue conditioner 
    Antifungal 
    Electrocautery loop 
 Curettage 
 Cryo 
 Laser



VESTIBULOPLASTY
Types  

l Mucosal Advancement (submucosal) 
Vestibuloplasty 

l Secondary Epithelialization Vestibuloplasty – 
Kazanjian and Clark Techniques 

l Grafting Vestibuloplasty – Mucosal vs. Skin 
Graft vs. Alloderm 

l MANDIBULAR 
l MAXILLARY



Kazanzian’s vestibuloplasty 
(lip switch)

44

Mucosal flap pedicled from alveolar ridge elevated from underlying tissue and sutured to depth of   
vestibule. 

   Inner portion of lip is allowed to heal by secondary epithelialization.  



Clark’s Vestibuloplasty

45

mucosa pedicled from the lip

denuded periosteum heals by secondary epithelialization. 

 



Objective 1

Secondary to chronic denture irritation under poor fit 
denture, some degree of infection seen 

Tt should be 
a   denture relief,     

   b    Antibacterial local application 
   c   mouth wash 
   d   denture adjustment with anti fungal 
   



Objective 2

In order to gain good bony ridge support, the preferred 
choice of treatment is 

a   denture relief     
   b   vestibuloplasty 
   c   alveolar distraction 
   d   superior ridge augmentation  



Objective 3

Distraction osteogenesis allows 

a   bone lengthening     
   b   muscle lengthening 
   c   nerve distraction 
   d   all of the above 



Objective 4

Vestibuloplasty is done to achieve 

a   bone lengthening     
   b   bone shortening 
   c   vestibule lengthening 
   d   vestibule shortening 


