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ABSTRACT 

Background. Orthognathic surgery means surgical correction of dentofacial and congenital deformities, which includes unsatisfactory facial 

aesthetics, malpositioned teeth, jaw malformations and masticatory dysfunction. Correction of these conditions requires a multidisciplinary 

approach with a combination of orthodontics and surgery. Successful outcome of orthognathic treatment requires pre-, intra- and 

postoperative considerations with a multimodal approach in order to minimize morbidity and enhance recovery after surgery. Developments 

within the orthognathic field should focus on multimodal approaches with combined effects of modern anaesthetic protocols, minimal 

invasive surgery and pharmacological modification of inflammatory responses. However, surgical morbidity after orthognathic surgery is 

still associated with undesirable sequelae such as damage to teeth, facial oedema, pain, neurosensory disturbances, prolonged recovery time 

and removal of titanium plates.  

Intraoperative anchorage of the occlusion is a major keystone in the implementation of the orthognathic planning during 

surgery. Bone anchor screws are therefore occasionally required in transalveolar positions as reinforced rigid emergency anchor for proper 

intermaxillary fixation in cases when orthodontic appliances loosen or when preoperative orthodontic treatment isn´t indicated. Furthermore, 

steroids are recommended to reduce swelling, pain, nausea and vomiting (PONV) and may promote nerve healing after surgery. The 

multimodal effects of steroids need further investigation, thus the optimal dosages and the timing of administration is of great interest. 

Moreover, removal of inserted titanium fixation plates after surgery occur due to plate related complications. The reason for plate removal 

needs further investigation. Finally, different general anaesthetic protocols influence haemodynamics and subsequently postoperative pain, 

recovery and hospitalization. Evaluation of these protocols is needed to understand the recovery process and to promote mobilization of the 

patient after surgery. 

Objectives. The aim of the first study was to evaluate two types of surgical approaches for insertion of bone anchor screws for intermaxillary 

fixation, regarding frequency of iatrogenic dental root injuries. The second trial investigated the efficacy of single versus repeated 

betamethasone doses on facial oedema, pain and neurosensory disturbances after bilateral sagittal split osteotomy (BSSO). The main 

objective of the third study was to investigate the incidence and reasons for removal of titanium fixation plates following orthognathic 

surgery, identify risk factors predisposing removal and to explore if the patients discomfort was reduced after removal. The primary 

objective of the fourth study was to evaluate haemodynamics and recovery parameters in relation to two general anaesthetic protocols; 

remifentanil-propofol based total intravenous anaesthesia (TIVA) versus fentanyl-sevoflurane based balanced inhalation anaesthesia (BA) in 

orthognathic surgery. The second objective was to evaluate long duration local anaesthesia on recovery parameters and hospitalization. 

Material & Methods. Study I: Two surgical methods for insertion of bone anchor screws for intermaxillary fixation were compared 

retrospectively (n=123). Study II: Two study groups and a control group were compared with a randomized controlled trial (RCT) in order to 

evaluate the effect of steroids. This was performed with repeated doses (4+8+4 mg betamethasone, n=14), a single dose (16 mg 

betamethasone, n=11) and controls (n=12). Study III: Medical records were retrospectively reviewed (n=404) and an additional questionnaire 

was used to evaluate fixation plate related complications. Totally 323 (80%) patients responded the questionnaire and were subsequently 

included in the study. Study IV: Anaesthetic curves and medical records were retrospectively reviewed for the comparison of two anaesthetic 

protocols (n=269). Ninety-four patients were audited due to strict inclusion criteria. 

Results. The first study revealed that the twist drill was hazardous in transalveolar positions since it could cause iatrogenic dental root 

injuries (p<0.001). The second study showed that steroids inhibited progression of facial oedema the first day after surgery (p=0.017). 

However, steroids did not reduce neurosensory disturbances over time. Reduced bleeding was associated with improved pain recovery over 

time (p=0.043). Patients requiring higher dosages of analgesics due to pain had significantly delayed recovery regarding neurosensory 

disturbances (p<0.001). The third study revealed that smoking, osteotomies performed in the mandible and additional number of inserted 

fixation plates resulted in more plate removal. A majority of the patients were relieved from plate related complications after plate removal. 

In the fourth study no significant differences between the two anaesthetic protocols were found regarding: blood loss, operating time, 

recovery time, postoperative nausea and vomiting (PONV) and hospitalization. Remifentanil-propofol based TIVA facilitated 

haemodynamic stability. Long duration local anaesthetics (ropivacaine 7.5 mg/ml) administered at the end of surgery appeares to improve 

mobilization of the patient and reduce hospitalization. 

Conclusions. Morbidity was reduced when the twist drill was avoided prior the insertion of bone anchor screws in transalveolar positions. 

Steroids reduced facial oedema. The need for fixation plate removal was reduced when the numbers of inserted plates were minimized and 

smoking arrest was emphasized. Recovery from pain was enhanced when blood loss was minimized.  
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risk factors, smoking, mandible, orthognathic surgery, anaesthesia, haemodynamic, remifentanil, ropivacaine, recovery. 

Correspondence: Fredrik Widar, Department of Oral and Maxillofacial Surgery, 

Institute of Odontology, Sahlgrenska Academy, University of Gothenburg.           ISBN: 978-91-628-9386-6 (tryckt) 

Box 450, SE-405 30, Gothenburg, Sweden. Email: fredrik.widar@vgregion.se           ISBN: 978-91-628-9387-3 (e-publicering) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 99
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF00440065006e006e00610020006a006f0062006f007000740069006f006e00660069006c002000e400720020006f007000740069006d00650072006100640020006600f6007200200044006f00630075005300790073002000700072006f00640075006b00740069006f006e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.283 858.898]
>> setpagedevice



 
 
    
   HistoryItem_V1
   StepAndRepeat
        
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Sheet size: 5.827 x 8.268 inches / 148.0 x 210.0 mm
     Sheet orientation: best fit
     Scale by 70.00 %
     Align: centre
     Bleed handling: Use trim box
      

        
     0.0000
     Use
     5.6693
     19.8425
     0
     Corners
     0.2999
     ToFit
     0
     0
     1
     1
     0.7000
     0
     0 
     1
     0.0000
     0
            
       D:20150429110818
       595.2756
       a5
       Blank
       419.5276
          

     Best
     392
     208
    
    
     0.0000
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0d beta 2
     Quite Imposing Plus 3
     1
      

   1
  

 HistoryList_V1
 qi2base





