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Abstract 

In this article , all the literature dealing with the various 

aspects of the two treatment modalities : distraction and 

conventional orthognathic surgery in the management of 

cleft lip and palate was thoroughly reviewed. The 

literature showed that maxillary distraction in mild cases 

of retrusion proved to be superior in terms of providing 

long term stability. In cleft patients, those  who underwent 

distraction showed less relapse rate compared to the 

conventional osteotomy patients . For mild to moderate 

cases ,  no significant difference was observed between 

the two modalities . This review article deals with the pros 

and cons of the two treatment modalities and also 

highlights the future outcomes. 

Keywords: Orthognathic Surgery, Distraction 

Osteogenesis , Cleft Lip and Palate , Speech , Stability , 

Relapse , Impact on Quality of life , Complications, VRO, 

BSSO . 

Introduction 

The nature tends to align the dento-alveolar component 

when the maxilla and mandible grow disproportionately 

.They are then said to be in a state of compensation and 

the nature tries to restore harmony with the altered skeletal 

bases. The dental decompensation can be done by fixed 

orthodontic therapy and then a surgical intervention is 

planned.Two most commonly employed surgical options 

available in the literature are conventional orthognathic 

surgery and distraction osteogenesis. 
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Distraction Osteogenesis is defined as the formation of 

new bone and adjacent soft tissue after applying gradual 

and controlled traction to the bone fragment developed by 

surgical osteotomy.Tissues other than bone have been 

observed to form under tension stress which include 

mucosa, muscles , tendons , blood vessels and even 

peripheral nerves [1,2]. 

Orthognathic Surgery may be defined as the art and 

science of diagnosis , treatment planning and execution of 

treatment by combining orthodontics and oral and 

maxillofacial surgery to correct the musculoskeletal , 

dento-osseous and soft tissue deformity of the jaws and 

the associated structures . 

This article tries to elaborate  the debate between 

orthognathic surgery and distraction osteogenesis while 

considering some important aspects related to the 

management of cleft patients. 

This critical review for the management of cleft lip and 

palate focusses on the  studies that report various aspects 

of two broad surgical treatment modalities i.e. distraction 

osteogenesis and conventional orthognathic surgery, for 

the correction of severe skeletal dysplasia associated with 

cleft patients . In this regard, apart from other literature 

work, 17 reviews of literature, 3 systematic reviews, 5 

randomized controlled trials (RCTs) and 2 meta-analyses 

have been thoroughly reviewed and a collective gist  of 

knowledge  is presented here. 

Comparison In Terms of Stability Achieved  

The term STABILITY simply means deviation from the 

intended position .RELAPSE, on the other hand , means a 

tendency to return to the original position .It is  a post 

operative movement either towards the pre-operative 

position or farther away from it .The mean relapse of a 

particular study and procedure may be zero, but there still 

may be a significant relapse in both directions for 

individual patients so that the overall relapse rate of zero 

becomes non-significant .The Relapse rate following 

conventional orthognathic surgery was found to be more 

compared to distraction osteogenesis[3].A review by 

Austin et al.(2015) reported a weak evidence that there 

was improved horizontal stability for internal maxillary 

distraction [4]. 

A relapse rate of 5-80 % has been reported in the literature 

in the patients with cleft palate having severe maxillary 

hypoplasia when the treatment modality chosen was 

conventional Le Fort 1 osteotomy [5,6,7].Swennen et al. 

(2002) conducted a review and concluded that distraction 

osteogenesis was a better treatment modality in the cases 

which had a greater tendency of relapse such as the cleft 

cases [8]. 

The need for bone grafting is omitted in distraction 

osteogenesis thereby reducing chances of local infection 

and bone resorption. Moreover , the relapse rate is reduced 

by the formation of mature lamellar bone at the distraction 

site between the two bony segments . The generation of 

mature lamellar bone at the distraction site was also 

confirmed histologically [9,10] 

Saltaji et al. (2012) in a review of 10 studies comparing 

the stability of maxillary distraction osteogenesis and 

orthognathic surgery concluded that maxillary 

advancement by conventional LeFort 1 osteotomy in cleft 

lip and palate patients show a moderate relapse in 

horizontal plane and a high relapse in the vertical plane[11]. 

Conventional orthognathic surgery has been quite a 

popular treatment modality for the past 25 years although 

the relapse rate has been a constant problem for oral and 

maxillofacial surgeons. In a study conducted at the 

University of North Carolina (UNC ) , 20 % of the cases 

who underwent maxillary advancement by conventional 

orthognathic surgery had relapse movement of 2-4 mm 

during the 1st post-operative year .After a follow up for 5 

years, only 10 % of the cases showed mild relapse 
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tendency [12].Patient compliance with the distraction 

device poses as a risk factor responsible for relapse [13]. 

Vertical Ramus Osteotomy , with or without fixation ,  

and Bilateral Sagittal Split Osteotomy with rigid fixation , 

both , have been used for mandibular setbacks .Studies 

indicate that the two procedures manifest relapse in the 

opposite directions .VRO has been shown to have a 

relapse rate of 5-12 % in the posterior direction with a 

mean of 9 %. BSSO has been shown to have relapse in the 

anterior direction with the  rate ranging  between 10-62 % 

with a mean of 22 % [14,15].VRO for setback is preferred by 

some over Sagittal split osteotomy because of lower 

neurosensory deficit [16]. 

Bays et al ,(2003 ) , conducted a meta -analysis on 

mandibular setbacks by VRO and reported a mean relapse 

rate of 9 % [17].The literature is quite scant on stability 

after orthognathic surgery because only syndromic and 

severe cases require osteotomy at LeFort III level [16]. 

The results are quite stable in the adults compared to 

children when the mandibular distraction is compared 

because of the inherent uncertainty observed in the 

pediatric population. Based on a study conducted by Louis 

et al. (1993 ) , it was concluded that the relapse rate of 

orthognathic surgery becomes higher as the amount of 

maxillary advancement increases [18].The palatal and the 

pharyngeal scarring remains a major limiting factor for the 

amount of maxillary advancement in such patients [16].The 

maximum amount of maxillary advancement that can be 

achieved by conventional orthognathic surgery is about 10 

mm [19] , whereas some others  suggest that the maximum 

amount of advancement that can be achieved becomes 

limited due to scar contracture and is about 5 mm [20]. 

Singh et al . (2012 ) in a study concluded that the maxilla 

showed a relapse of 30 % 6 months post distraction [21]. 

Cho and Kyung (2006 ) suggested that an over correction 

of about 20-30 % was required to minimize relapse [22]. 

Some researchers could not attain a significant conclusion 

in terms of relapse rate when comparing the two 

modalities [23]. 

Impact of Orthognathic Surgery and Distraction 

Osteogensis on The Quality of Life 

In the initial phases , distraction osteogenesis has a 

negative impact on the self esteem and confidence of the 

patients , but in the long run , it results in providing better 

life satisfaction as compared to conventional orthognathic 

surgery [24].A limitation with conventional orthognathic 

surgery is that it can only be performed after the skeletal 

growth is complete whereas no such limitation occurs in 

case of distraction osteogenesis .This helps in improving 

the social stigma of the patients[25]. 

Orthognathic Surgery has been sometimes shown to have 

a detrimental impact on the mental well -being of the 

patients such as conversion disorders and depression 

especially when Inter-Maxillary fixation techniques are 

employed [26,27]. ‘Four Day Blues ‘ is a well recognized 

and a common phenomenon associated with orthognathic 

surgery post-operatively [28]. 

Satisfaction with Life Score ( SWLS ) was significantly 

higher in the DO group compared to the orthognathic 

surgery group. DO initially lowers the psychosocial moral 

and confidence of the patients but it produces more 

satisfaction as compared with the conventional 

orthognathic surgery .This can be attributed to the better 

stability imparted by DO as well as by the self -perceived 

contribution by the patients to the success of the treatment 
[24]. 

A study by Andersen et al . (2012 ) aimed to evaluate and 

compare the patient satisfaction following DO and 

orthognathic surgery in 25 cleft lip and palate patients 

.They concluded that the patients who underwent 

distraction osteogenesis were less satisfied at follow up 

due to the increased duration of the treatment [29]. 
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Distraction Osteogenesis And Orthognathic Surgery In 

Terms Of Providing An Improved Esthetic Outcome 

Jena et al . ( 2011 ) reported an improved soft tissue 

profile , nasolabial angle after immediate , 6 months and 2 

year follow up of maxillary distraction .According to their 

study , the forward advancement of the nasal tip and the 

nasal base was increased significantly and the length and 

thickness of upper lip was enhanced after various time 

intervals of maxillary distraction osteogenesis . They also 

reported that the changes remained stable at the end of 2 

years follow up [30]. 

Chua and Cheung et al .(2012 ) reported that distraction 

osteogenesis produces hard and soft tissue ratios that are 

more consistent and the amount of changes produced are 

also more with DO [31]. The soft tissue profile is better 

improved in terms of improved nasolabial angle and more 

prominence of the upper lip [32]. 

Which Treatment Modality Has More Complications 

Following Surgical Intervention 

Lanigan et al .(1991 ) reported that false aneurysms and 

arteriovenous fistulas are amongst the rare complications 

of orthognathic surgery that commonly involve the 

internal maxillary artery .Embolization can be used to 

treat both the complications [33].The ischemic 

complications that are more commonly associated with 

orthognathic surgery are not seen in distraction 

osteogenesis , but some mucosal infections can occur [23]. 

Several studies indicate that the conventional orthognathic 

surgeries are quite safe to perform [34,35,36,37].Panula et al .( 

2001 ) reported only one serious complication of intra 

operative bleeding associated with conventional 

orthognathic surgery [36]. 

Ayub et al . (2001 ) reported only 12 patients out of 821 

developed early post operative complications following 

orthognathic surgery that  required surgical intervention 
[38]. 

Neurologic complications are also reported following 

orthognathic surgery and the effect on inferior alveolar 

nerve is more pronounced after mandibular surgeries 
[17].Facial nerve palsy has also been reported in 9 out of 

1747 patients who underwent BSSO and about 95 % of 

these osteotomies were setbacks  [39].Other complications 

associated with osteotomies are Frey’s Syndrome [40] , 

bilateral hypoesthesia in the dermatome of mylohyoid 

nerve [41] , traumatic neuroma involving the inferior 

alveolar nerve [42]  etc. 

Baker et al.(1991 ) reported a brain abscess case who had 

undergone a LeFort 1 osteotomy [43] .An indirect 

complication of conventional orthognathic surgery is iliac 

abscess which occurred after the graft was harvested 
[44].Ophthalmic complications may also occur such as lack 

of tears , damage to greater petrosal nerve , nasolacrimal 

duct damage and abducent nerve palsy [45]. Blindness after 

LeFort 1 osteotomy has also been reported [46]. 

Condylar resorption to various degrees has also been 

reported in the literature but is quite an uncommon 

complication following orthognathic surgery . Borstlap et 

al .(2004 ) reported a 4 % resorption of the condyle 

following BSSO and fixation with two miniplates .They 

also stated that the patients with age less than 14 years 

were at a higher risk for the occurrence of condylar 

alterations including resorption . Highly suspicious risk 

factors for condylar changes include TM joint sounds and 

pain in the first few months post operatively [47]. 

Bhaskaran et al .(2010 ) reported a case of CSF leakage 

from the floor of the left middle cranial fossa at the site of 

attachment of the pterygoid plates on the 3rd post operative 

day following 4 mm anterior and 5 mm posterior 

maxillary impaction .The cerebrospinal fluid leak stopped 

after 16 days by neurosurgical intervention with lumbar 

drain [48].Other complications that have been reported 

include nasal mucosa perforation by fixation screws 
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leading to post operative nasal congestion and 

pain[49].Formation of oro-nasal and oro -antral fistulas has 

also been reported [50] . 

Distraction Osteogenesis or Conventional 

Orthognathic Surgery: Which Treatment Modality 

Has A Better Impact On Speech  

According to several authors , there is a potential for velo-

pharygeal insufficiency following maxillary advancement 

but no significant difference in the rate of occurrence with 

respect to DO and orthognathic surgery could be found 
[51]. 

Ko et al . (1999) in a study evaluated the velopharyngeal 

anatomic changes on lateral cephalograms and speech 

evaluation was performed pre -operatively , immediately 

following distraction and then at 6  month intervals. The 

evaluation included assessment of air pressure flow , 

hypernasality and articulation .They concluded that the 

increase in the nasopharyngeal depth might compromise 

the velopharyngeal closure .The increase in velar angle 

was a compensatory mechanism considered to be a part of 

the Velopharyngeal closure .There was no adverse effect 

on the pre existing pharyngeal flap on maxillary 

distraction but it did not prevent post operative 

hypernasality [52]. 

Guyette et al .(2001 ) evaluated 18 patients for 1 year and 

found that 16.7 % exhibited a significant increase in 

hypernasality whereas 75 % of the patients which had pre 

operative hyponasality showed better nasal resonance post 

operatively [53]. 

Some authors advocate that maxillary advancement by 

orthognathic surgery lead to a rapid correction of dental 

articulation but at the same time caused velopharyngeal 

compromise that lead to an increase in velopharyngeal 

distance [54,55]. 

Kumar et al. (2006 ) concluded that the cleft lip- cleft 

palate patients with severe maxillary deficiency , had 48 

% less relapse in the group that underwent distraction 

osteogenesis compared to the conventional orthognathic 

surgery group [56]. 

Treatment Modality In Terms Of Timing And 

Duration  

The time required for the completion of distraction 

osteogenesis is more compared to the conventional 

orthognathic surgery . The DO procedure is also more 

expensive [57].The relapse in LeFort 1 osteotomy is not 

significant but the growth status must be assessed 

carefully .The growth of anterior maxilla is affected by 

LeFort 1 osteotomy but the vertical growth continues 
[58].The DO can be performed at any age , irrespective of 

growth spurts or the cessation of growth whereas 

orthognathic surgery , on the other hand , should be 

performed only after the cessation of growth to avoid any 

complications. 

Conclusion 

Generally, distraction osteogenesis has no extra advantage 

over conventional orthognathic surgery in prevention of 

velo-pharyngeal insufficiency and speech disturbance in 

moderate cleft maxillary advancement cases. But 

sufficient evidence exists that maxillary distraction in 

moderate or severe cases of maxillary retrusion offer long-

term stability of hard and soft tissues as compared to 

conventional orthognathic surgery.  

Significant maxillary advancement by distraction 

osteogenesis results in significant increases in posterior 

airway space. Distraction osteogenesis promotes 

correction of bone and soft tissues simultaneously. 

According to Precious (2005) "distraction osteogenesis 

and conventional orthognathic surgery are not mutually 

exclusive". A point that favors distraction is not 

necessarily an argument against orthognathic surgery. 

Both these treatment strategies are unique in themselves. 

we cannot replace distraction osteogenesis with 
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conventional orthognathic surgery and vice versa. Both 

these modalities of treatment are independent of each 

other.  

Vertical maxillary excess cases and any maxillo-

mandibular setback cases can be done by conventional 

orthognathic surgery only because there is no applicability 

of distraction osteogenesis in such cases. Distraction 

osteogenesis remains a powerful tool amongst the 

armamentarium of cleft lip and palate management team 

for the correction of mid-face retrusion. Both these 

treatment modalities can result in substantial improvement 

in various measures of facial esthetics.  

The litmus test for these treatment strategies is the extent 

to which either can restore the normal development of 

one's pathological pattern of facial growth, yet this issue 

largely remains unsolved [58]. 
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