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1 Introduction 

Introduction 

    Bone reconstruction procedures in the craniofacial region are considered a 

complicated condition, which usually require skeletal correction to overcome 

psychological, breathing and eating problems by reconstructing both soft and 

hard tissues. Grafting from distant sites to regenerate and reconstruct missing 

bony segments carries the risk of donor site morbidity, the risk of rejection, 

infection or low bone quality.  Distraction osteogenesis is a surgical process 

used in reconstruction of skeletal deformities and lengthening of the long 

bones.  Distraction technology was used mainly in orthopedics, and is 

currently used in the oral and maxillofacial region to correct deformities of 

the facial skeleton without grafting risks 
(1)

.  

    Distraction osteogenesis refers to a surgical technique designed to address 

defects and deficiencies in the skeleton. Distraction osteogenesis originally 

was first mentioned by Hippocrates, Ilizarov introduced the distraction 

osteogenesis 40 years ago and the orthopedic community has employed 

distraction techniques to lengthen and reconstruct arms and legs 
(2)

.  

    Distraction surgery was first reported to treat defects of the oral and facial 

region in 1992. Since then, the surgical and technological advances made in 

the field of distraction osteogenesis provided oral and maxillofacial surgeons 
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with a safe and predictable method to treat selected deformities of the oral 

and facial skeleton 
(3)

.  

       Maksimov in 1908 was the first scientist to introduce the term stem 

cells. Becker et al. in 1963 were the first to prove the existence of self 

reproducible cells in the bone marrow of rats. Stem cell therapy was used in 

many fields of regenerative medicine. Generally, the clinical use of 

mesenchymal stem cells remains a controversial issue. However, the use of 

mesenchymal stem cells use carries great hope in enhancing the healing and 

regenerative power of newly formed tissues 
(4)

. 

   Distraction osteogenesis is a useful technique in regeneration of new bone, 

but has the drawback of decreased bone quality and quantity 
(5)

. 

   The advantage of using mesenchymal stem cells combined with distraction 

osteogenesis might aid in improving the bone quality and quantity of the 

distracted bone regenerate. 
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   Grafting from distant sites to regenerate and reconstruct missing bony 

segments carries the risk of donor site morbidity, the risk of rejection, 

infection or low bone quality. Those disadvantages supported the use of 

distraction osteogenesis. Distraction osteogenesis is a surgical process used 

in reconstruction of skeletal deformities and lengthening of the long bones.  

Distraction technology is used in orthopedics and in the oral and 

maxillofacial region. These techniques are now utilized extensively by the 

maxillofacial surgeons for the correction of congenital and acquired defects. 

Distraction osteogenesis is used to correct congenital defects as 

micrognathia, midface hypoplasia and fronto-orbital hypoplasia and acquired 

defect as craniofacial deformities following trauma, pathological defects and 

surgical defects 
(1)

. 

   Distraction osteogenesis originally was first mentioned by Hippocrates 
(2)

. 

Codivilla in 1905 
(6) 

was the first to introduce surgical distraction for 

lengthening of the lower limbs, but his early cases suffered plenty of 

complications especially during healing due to failure and infection. Putti in 

1921 
(7) 

designed a unilateral external fixation device to lengthen the femur 

and reduce trauma of the osteotomy by constant control of the traction 

process. Abbott in1924 
(8)

 conducted an application of bilateral external 

http://en.wikipedia.org/wiki/Alessandro_Codivilla
http://en.wikipedia.org/wiki/Complication_%28medicine%29
http://en.wikipedia.org/wiki/Bone_healing

