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Maxillary Anterior Segmental Distraction with Rigid External Device:
Case Report

Seong—Hun Yoo, Hye—Young Choi, Hyung—Seog Yu,
Hyoung—Seon Baik, Jung-Yul Cha*

Department of Orthodontics, Institute of Craniofacial Deformities,
Yonsei University, College of Dentistry, Seoul, KORFEA

Maxillary anterior segmental distraction osteogenesis (DO) has been the alternative
treatment option for patients with midfacial retrusion, The patient showed unilateral cleft
lip and palate, and premaxillary distraction with rigid external device (RED) was planned
to solve midface deficiency and to create alveolar space, Significant advancement of A
point was observed, but relapse of A point was detected during consolidation period, The
vertical position of the ANS was found to have moved downward, Axis of upper incisor
decreased after DO, Maxillary anterior segmental DO is effective for treatment of patient
with cleft lip and palate, The alveolar space is regained successfully, and the facial profile
is improved without velopharyngeal problems,
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Figure 1. Pretreatment intraoral views and radiographs,
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Diagnosis and Treatment planning
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Surgical procedure
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Figure 2. Intraoral views and radiographs after Distraction osteogenesis,
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Distraction protocol
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Figure 3. Intraoral views during treatment
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Figure 4. Intraoral views and radiographs after treatment,

Table 1. Cephalometric data of before and after treatment

Measurement Normal PreDO After DO 1Yr F/U
SNA (degree) 81.6 68 80.2 78.3
SNB (degree) 79.1 68.8 68,1 70.9
ANB (degree) 2.5 -0.8 12,1 7.4
Wits (mm) -2 -0.5 10.8 3.6
N—-A (mm) -1 -17.6 -3.5 -5.8
N—-ANS (mm) 60 56.6 65.9 63.9
SN—GoMe (degree) 36 39.7 42.7 39.3
A/P ratio 65 63.3 61 64
Ul to SN (degree) 106 93.6 71.9 90.2
Space (mm) 4.7 7.5
IMPA (degree) 97 97.5 98.6 99.7
E—Upper lip (mm) 1.2 0.4 8.8 3.8
E—Lower lip (mm) 4 5.73 9 6.2




Post—treatment

1Y—Follow up

Figure 5, Comparison of extraoral views,
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Figure 6. Superimposition of pre—Do, post—DO
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Figure 7. Investigation of alveolar bone using panoramic X-ray scanning and three—dimensional
computed tomography. A, Pre—DO; B, post—DO; C, 1Y—F/U; D, axial view of pre—DO; E,
axial view of post-DO; F, lateral view of post—DO,

A7 ARESte] a2 Fash & 4= Qo SHA o
ub RED A H|Au|Ho|n] Ew#sls] wio

YgHor I FIkbe FASH] ofH.
i =
=

1 =
T FRE Bl HRHOR AEge 3
B3 4 QAR BAe] AIRE Fotol Ol u
3k B2 £Ao] WAHGL ek 24 ol

§
c

iy
D)
o
R
N
S
i)
fo
ol
ol
=

oyl FalE Bkl Aot APLAE NS
FeTNE B AxE B R, B
=

W4, A% RAe] BAgs S Ao

- 25 -

o =2

Atk Aol AT A Foll= A &

M At AR 2% fA71Rke] &
ok

References

1., Karakasis D, Hadjipetrou L, Advancement

of the anterior maxilla by distraction
(case report), J Cranio Maxill Surg 2004;
32:150-154,

Tong ACK, Yan BSW, Chan TCK, Use of
interdental distraction osteogenesis for
orthodontic tooth alignment and correction
of maxillary hypoplasia: a case report, Brit
J Oral Max Surg 2003;41:185—-187,

Ko EW, Figueroa AA, Guyette TW, Polley
JW, Law WR, Velopharyngeal changes



0

. Dolanmaz D, Karaman AI,

bh

38, 74, WM, gL

Hol
ogl
odl

after maxillary advancement in cleft pa—
tients with distraction osteogenesis using
a rigid external distraction device: A
1-year cephalometric follow—up, J Cra—
niofac Surg 1999;10:312-320,

. Harada K, Ishii Y, Ishii M, Imaizumi H,

Mibu M, Omura K, Effect of maxillary
distraction osteogenesis on velopharyn—
geal function: A pilot study, Oral Surg
Oral Med O 2002;93:538—543.

. lida S, Yagi T, Yamashiro T, Okura M,

Takada K, Kogo M, Maxillary anterior
segmental distraction osteogenesis with
the Dynaform system for severe maxillary
retrusion in cleft lip and palate, Plast

Reconstr Surg 2007;120:508-516,

. Liou EJW, Chen PKT, Huang CS, Chen

YR.

and rapid orthodontic tooth movement: A

Interdental distraction osteogenesis

novel approach to approximate a wide

alveolar cleft or bony defect, Plast
Reconstr Surg 2000,105:1262—-1272,

Ozyesil AG,
Maxillary anterior segmental advancement
by using distraction osteogenesis: a case

report, Angle Orthod 2003;73:201-205,

. Bengi AO, Gurton AO, Okcu KM, Aydintug

YS, Premaxillary distraction osteogenesis
with an individual tooth—borne appliance,
Angle Orthodontist 2004;74:420-431,

Le BT, Eyre JM, Wehby MC, Wheatley MJ,
Intracranial migration of halo fixation
pins: A complication of using an extraoral
distraction device, Cleft Palate—Cran J

2001;38:401-404,

10,

11,

12,

13.

14,

15,

16.

- 26 —

Rieger J, Jackson IT, Topf JS, Audet B,
Traumatic cranial injury sustained from
a fall on the rigid external distraction
device, J Craniofac Surg 2001,12:237—241,
Minami K, Mori Y, Tae—Geon K, Shimizu
H, Ohtani M, Yura Y, Maxillary distrac—
tion osteogenesis in cleft lip and palate
patients with skeletal anchorage, Cleft
Palate—Cran J 2007,;44:137—-141,

Hashimoto K, Otsuka R, Minato A, Sato—
Wakabayashi M, Takada J,

MS, et al, Short—term changes in tem-—

Inoue—Arai

poromandibular joint function in subjects
with cleft lip and palate treated with
maxillary distraction osteogenesis, Orthod
Craniofac Res 2008;11:74-81,

Ahn JG, Figueroa AA, Braun S, Polley
JW,

distraction of the osteotomized dento—

Biomechanical considerations in
maxillary complex, Am J Orthod Dento—
facial Orthop 1999;116:264-270,

Melsen B, Fotis V, Burstone CJ, Vertical
force considerations in differential space
closure, Journal of clinical orthodontics
. JCO 1990;24:678—683.

Van Sickels JE, Abadi B, Attisha R,
Anterior segmental distraction for a
Class III maxillary prosthetic defect in a
cleft palate patient, The Journal of oral
implantology, 2011,37:457-461,

Nosaka Y, Tsunokuma M, Hayashi H,
Kakudo K, Placement of implants in
distraction osteogenesis: a pilot study in
dogs. The International journal of oral &

maxillofacial implants, 2000;15:185—192,



WM XK}

Jung—Yul Cha

Room 726, Department of orthodontics, Yonsei University College of Dentistry, Seoul, South Korea,
250 Seongsanno, Seodaemun—gu, Seoul 120—752, South Korea

Tel : +82—2-2228-3103 / Fax : +82—2-363—3404 / E—mail : jungcha@yuhs, ac
Acknowledgement

This study was supported by a grant from the Korea Healthcare Technology R&D Project, Ministry
for Health, Welfare & Family Affairs, The Republic of Korea (A090353).

- 27 =







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


