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Orthognathic surgery patient

2012 (n=172) 2014 {n=132} 2015 (n=132)

HE|iepa kg

and Facial asymmetry Class III and

CIaSE M malocdusion

= Prevalence about 409,

= Mandibular asymmetry and difference in condylar inclination
comparad with clazses [ and I malscclision

= The charactenst condydar axymmetry and mandbular deaation

Initial lat. ceph

Pre-surgical lat. ceph Pre-surgical lat. ceph Past-surgical lat. ceph




Bre-surgical Pre-surgical PA ceph Post-surgical PA ceph

+ Most cases (B5%) were not
effectively correctable using
conventional methods

For sufficient surgical correction, - L Targetgd dECDmPEHSEIFUH
what iz esnsideration factar 7 according to facial asymmetry type

Classification of facial asymmetry in

Ratiing daminant typs Translatian deminant type

vertical dizcrepancy Trarsyerse discrapandy
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i i 2

! ﬁ-ﬂ Q#Q &:’l ] Honzantal decrepancy | Complicated ducrepancy
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Dental Compensation | Marehsde

= KMudling desation
= Inciscr angulation
= M
= Malar heght

= Molar fcanine position in &P
= Buccal cresepedt

= Arch farm discrepancy

T
ol B - Al nd danintis
re positonal deviation of the mandible i Prerener-me— e
thar right-lelt dkalatal & Tranwverse Lidr harha |
Curmpmah!! s
Warschisle i = o iF
& ipan

Bars o3l am

& Man. asymmetry

=
tlasiba
-4
w4
e 'ﬁ
Mandibie ] r s
T Yo Pl b o I
= TiF Ll
L = N
MLk wLp
=wia € st 3l &m tknd Eerrtotes s cp. 3




L

ke

W ! Maxillary cant : skeletal cant or dental cant
[ & ]

Intercarune TOF

Triisspramsalar TOP

Intermalar TOF

Mazillary height

Or

blasiba

Marechbde:

WidEne deviation

Inchar angulstion
Mok incination

Vertical Mok e

compemLaon!t

e

Ahin W =t Al Argie Orthed 2005




laxilary
Macibia
Wlasdlay yms e
Herion deviation | +=
oy
+
Mareibie
Mwniibedar yoew | ae

© Yoring dominant pattem ==
laxilary
Macibia
Wlasdlay yms e
Herion deviation | +=
oy
1
+
Mareibie
Mwniibedar yoew | ae

Ainterice yavr or Posteror yaw

AAOEras Lo 1] a ul Wid & Fathz al Hm &nd ryap - -
arsy EH oman ] Oriha
Horizontal co mpensation
R e ki desiation ++
ol y e e
e sagalation
Rerriun devialion 1
| o dhere R | z + Maxillsry mudline dessation
Ramaalfmighi Harizontal T T
' ol haig
[rerp—. * tompomasoh!! + Diffarances in the &P detances of Mx3, WG
Marndibde Wiolar position in &P
— . Arch T dScrapany | ++ + Arch width
Aamu n 1
| Pl s i




Cr.'.r'r'nr.:-._ar".-.-:.:-"- in Dental compensation pattern

Widdlne

Ruurii canting

iR a5 £
— — =
30 Image Analysis lor Faclal Asymmetry el Wiidline Vawe Polljcsnt] :-'. :. : i_
\.- =~ Widthdtransverse) |: i E ===
Wy . E =
I -

y I [ndhnatan of teeth |pitch) E
Y ——
s ol
Ve 5 jx'-
9 74 \ }_ i Lat ceph anal (A8 -
M Cnsarma o CrEA SR Mandibla shaps E
BTk wtac

Height {werticall

B Facial asyimmetry analysis in KHLU

| ;| I
Disrvial idicdiine

Hdplne

Wasilary
Frmaght

tpedla

caming

Pl

e
Felber oty deeiaticn
Diprrlal Micdiine

" Mamal heigkt
e
By | _oeee

hesght molar

" Rarnal indination

Wil

¥

R/T/Y/A

[ype

Speedy anterior segmental osteotomy(S

50)




2826 Treatment cijectives of pre-surgical orthodontics
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Transverse mandibular dental denital arch with
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Anterior Decompensation Using Segmental
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3 Dimenslonal Ant. Decompensation

= Leyeling the oocluial plaps

» Changmg the AP paition of the tesih

» Coanodence the dention with basal arch
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«  Anatomacal limitation
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The Application of Three Dimensional Simulation
for Surgical Treatment of Facial asymmetry

Jea-Ho LEE, DDS, MSD, PhD

Clinical Assistant Professor,

Department of Oral and Max#llofacial Surgery,
Seoul ASAMN MEDICAL CENTER

3D diagnosis and analysis
3D planning

3D materialization

3D diagnosis and analysis

Pre operative analysis
important factor for evaluation of sumgcal treatment
treatmment mesult and prospectne treatrment strabegry

2D cephalometric analysis
commanly wsed for the companson of case anabes
constressed of standard paints and planss
limited vime posrts. for 20 matenalzaban




In vitro test for image fusion accuracy
— dry cadaver skull and mandible
— titanium markers for accuracy and robustness
= rancom attachment - 16 markers

riace barpora! wrface (120 s festae

In vitro test for image fusion accuracy

simulntion of pament u viste i CT takang

- Sgring wirs fooation hetwesn skull snd reandibles

Seting different matdbula oohisons

In vitro test for image fusion accuracy
= Standard settirg (1) ceninc ooclusion + standard head posision
— Expmrimsital semtiig 24 o mardlibular sechiana © ale e poanicrn
— 3D CHCT taking  sove o7 ot s mave fo. bk darwrys ool 1w #0rm
— Image fision processing . sxpsrimental image supsnmpasad on standard

agram inDEmanialr Cybie sl Do, Geoul Kore

In vitro test for image fusion accuracy
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Image fusion accuracy

marking ermar on 30 images

LC ELE T 0imm

o difalence babvass Tha il
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Image fusion robustness

MK valuss

grian Bt by mandibule podkescn 1)
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pRsmmaniz shanpar affes Mk valiae

map farion parfored urder B4E -FE RS Image dhaiing

&% imagm sharing tor Image fusion

vt charge acs

Stable image fudion was performed under the 56% infarmstion shamng

3D planning

Planning of facial asymmetry in the 30 space

3D coordination

Vectors




Patient evaluation

« Unilateral distraction
— most of hemifacial microsomia
— classificaticon of patient

+ Reference classification

Prizansky clossification

Tygs | | Wil Sypoplads of the sams, wed e bady of e T

| Tepe B | Fmss (2 oo 1o 3 B, [eba of bans
™ ivekdnnos of & iempor e bl ar jeing

s candple |n Mablensd, te

manbis & roidraly

Classification of vector

= Yertical ;

apmaximately pemendoular o the body of
the mandibie o parabal to gostencr borders
of Famus

Horizontal :

parallel 1o tha mlamar bordar o body al
ocodusal plane

= Dblique :

comtznation ol bwe vectons

Relationship between vector and
type of mandibular hypoplasia

* Pruzansky classification

Reference for evaluation

of ety

- Severity of hypoplasia
= determining the
direction of vectar
more wertical vectar

Ty MORe S2VEere Case




Theoretical basis Geometrical analysis

» Device placement formula

+ B gomal angle
+ H _ Tre amount of Homoantal
cficiency (parallel to mandhbe

Fin placement angle=

- Rapius infevce Bandsr
deficiency v W The amaunt of verteal
180 - Gonisl angle % chaficincy paralsl b e

paengr berder

Totad deficiency v DL The strsated smout of
Diirachian
A ditractian secior o poibanar
Ecrdier of

+  Folaban ash | vefcal 1o the
et tnargle (plane

Pin placement angls =
the angle betessn the distrachon vector and the mandibular plans

RP model surgery

30 coordinate system for analysis of patients

standardcation of anatomical landmarks and planss
establshment of relisble 30 coordinate syitem

exbension to the soft tasue evaluation

RP model and digital technology can be
possible solution

3D matenialization




Bending point determination

For More Esthetic Results
- Digital template
- Anatomy of Mandible -

|

Mandible Body *B=Go=Gn=Me
Shape Anteganal Metel

Reconstruction Template
in Simulation program

flultipts Inferior barder plane




V-Works

3D wedge
osteotomy

-Wiarks

Computer—Guided Surgery
(CGS)

Background, Computer guided surgery

Three different classes of OG5 SYSeM o nw comvmnnsusid

* Passive system
- Comparivon et simulation ad actual
e Rl gD with ae otical racking Spstem

* Semi-active system

- Pl serdtibned 12 15l & Bradabsad

FRSLA maching

= Active system
ALTDNOMEYS T Tysiem s parvised by
aligesn
Ceapiter norsganed dynamib sirgery

Urclogy Gusarml surgary, SBEY

Navigation oral surgery

Passive system

Navigation oral surgery
optical tracking system

POLARIS - THE MEXT GENERATION

POLARIS
T [ g |

L B ey Wl Bl ok, Poars

oy o i P, b AT
RS AT A WG TR
b 4l

B I L AT & M T IR

Case #1: dental implant surgery

= 57/ male
*  prosthodontic reconstruction
of kit mandibular dentition
= advanced pericclontitis
= sewere resorption of alveolar
b
* treatment plan
= avbraction of 231 43, 45
- ridge augmensaben - Lt porener
mandible with ramal banes graft
i E-d7 prea
— inphen =21 43 84, 45, 46




Op planning based on 30 simulation program Op planning based on 3D simulation program

+  Mapping of mferar alveclar nerve
+  Paostorong of mplant fucture

+ 3D evaluation of mandibular bone
= critical anatomic structure = infenor alveolar nerve
— preliminary harvesting of mandible ramus

The procedure for navigation surgery _
- « Surgical result
— derbim implant

= 4.3 % LI (3]

— ramal bleck bone grafl

nerve damage (-}

tucesailil ndge augmentation

Accuracy of navigation system | ‘
T iebapin i 3wl apifiamiody ol sl e brvee gabded manBation o oem b aral S u rg ical E Ktra CtJ D n

and manllstasial sargery

W1 o i g . W i Vi S S L, B o, i i 1 « office based surgery
Kyt Bhow M, V- K™, Fen-la L ¢ 237 Fsle

i e T e I BT ERE z Tk = P48 impacted toath: adjacent ta inferior aheealar nerve
+ real = ttime tip tracking of surgical bur tip




Surgical equipments for navigation

Calibrating navigation system

Calibrating navigation system

Template guided implant surgery

Semi - active system

Processing of surgical template system

= Surgical Template Declgn
Cacign cpiimal Surpical Templaie shape
Cinaba Sees Moed bided 00 planning
ETL edkigint

= 514 production & Post-processing
Etjul Sarnead 40 1B purtr
Eomoompen bla madadal
FulCura M-710
16 baper b cloness
Pl et i 1 ey

= Sleeve assemblhy
macal s bondieg
Ipht cusng

Processing of surgical template system

[ 5L Surgical Template |




Implant Guide template - case
Partial edentulous ridge

Accuracy and result of clinical cases
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Surgical correction of a deviated nasal septum

1989.3~1995.2.
2003.9~2005.8.
2006.9~2010.8.
2015.1~
2014.3~
2014.3~
2011.9.~2012.9.

2004.3~

2003.3~2004.2.
1999.3~2003.2.
1995.3~1996.2.
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Stanford University Medical Center, Otolaryngology,
Facial and Plastic Reconstructive Surgery Clinic
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Surgical correction of
Deviated Nasal Septum

O|=tC{CH O[H| 2= 1} Hi g =

Deviation of Nasal Septum

* Prevalence

— Overall 22.38%

— Male predominance (24.24% : 19.80%)

— Left-sided deformities were more common (56.0% : 39.0%)
+ Causes

— Congenital or developmental abnormality

— Trauma

— Compensation: pressure by turbinate hypertrophy, polyp,
tumor, foreign body
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Symptoms
Nasal obstruction

* Paradoxical nasal obstruction :
Obstructive sense of wide side due to nasal cycle
Narrow side: no obstructive sense due to adaptation

Mouth breathing

Dryness, crust formation, epistaxis
PND

Sleep disorder, rhinolalia clausa
Olfactory disturbance

Anterior ethmoidal nerve syndrome

* rhinologic headache :
Headache or facial pain due to
compression of adjacent sensory nerve

Treatment - Surgery- Septoplasty

Approach
Mobilization
Resection
Repositioning

Reconstruction

o U

Fixation




The Laryngoscope
@ 2011 The American Laryngological,
Rhinological and Otological Society, Inc.

Correlation of Asymmetric Facial Growth with Deviated Nasal Septum

Yong Min Kim, MD; Ki-Sang Rha, MD; Joshua D. Weissman, MD; Peter H. Hwang, MD; Sam P. Most, MD

Objectives/Hypothesis: To evaluate the correlation between growth differences of the face and nasal septal deviation,
and to evaluate whether developmental differences of the face have an effect on nontraumatic nasal septal deviation (DNS).

Study Design: Retrospective study.

Methods: Twenty-five patients with DNS who underwent facial aesthetic surgery and had an ostiomeatal unit-computed
tomography (OMU-CT) scan and photos for facial analysis were included in the study. Coronal views of the OMU-CT scan
where the nasal septum was most severely deviated were selected and from which five parameters (angle of septal deviation
[ASD], angle of nasal floor [ANF], angle of lateral nasal wall [ALW], angle of inferior turbinate [AIT], and width of IT [WIT])
were measured. Preoperative frontal views of the patients were analyzed by comparing the distances between the following
points on both sides of the faces: midsagittal plane to Zygion (MSP-Zy), Glabella to Exocanthion (G-Ex), Exocanthion to Chei-
lion (Ex-Ch), and Zygion to Cheilion (Zy-Ch).

Results: The differences between the right and left MSP-Zy, G-Ex, and Ch-Zy distance were significantly associated with
the direction of septal deviation. The difference between the right and left AIT and WIT were also significantly associated
with the direction of septal deviation. Using bivariate correlation, it was found that the absolute difference between the right
and left MSP-Zy, G-Ex, and WIT showed significant correlation with the amount of septal deviation.

Conclusions: We demonstrate that there is a strong relationship between deviated nasal septum and facial growth
asymmetry.

Key Words: Nasal septum, bone development, facial asymmetry.

Key Words: Septal deviation, septoplasty, facial growth

Level of Evidence: N/A.

Laryngoscope, 121:1144-1148, 2011

Contents lists ilable at SciVerse i Direct

International Journal of Pediatric Otorhinolaryngology

journal homepage: www.elsevier.com/locate/ijporl

Review article
Pediatric septoplasy: A review of the literature

Rachael Lawrence *

Flat 5 Emmet House, 62-64 Wilkinson Street, Sheffield S10 2GJ, United Kingdom

ARTICLE INFO ABSTRACT
Article history: Objectives: Controversy has surrounded the procedure of pediatric septoplasty since the 1950s due to
Received 7 February 2012 concerns over an adverse effect on nasal and facial growth. However, more recent evidence has

Accepted 18 April 2012

% demonstrated that septoplasty can be safely performed without affecting nasal and facial development in
Available online 15 May 2012

the appropriately selected pediatric patient. The purpose of this article is to establish the impact of
pediatric septoplasty on nasal and facial growth and review the clinical indications and evidence for
Keywords: timing of surgery according to the most recent literature.

ET\I\’[[;?‘I::;Y Methods: A structured review of the PubMed, Ovid Medline and Cochrane Collaboration databases
Pediatric {Cochrane Central Register of Controlled Trials, Cochrane Database of Systemic Reviews) was undertaken,
Nasal septum using the terms: pediatric, childhood, septoplasty, nasal septum, indications, nasal growth and facial
Indications growth.

Masal growth and facial growth Results: Three long term follow up studies using anthropometric measurements were identified which

concluded that pediatric septoplasty does not interfere with nermal nasal or facial development, A
further similar study concluded that external septoplasty does not affect most aspects of nasal and facial

Conclusions: Evidence exists to support that pediatric septoplasty can be performed without affecting
most aspects of nasal and facial growth. Furthermore, not performing or delaying septoplasty when
indicated may adversely affect nasal and facial growth with compounding adverse effects in terms of
deformity and asymmetry. Despite the majority advocating the timing of septal surgery to be 6 years and
older, more clinical studies are required that may provide further evidence for correction of septal

deviations in younger children, perhaps even at birth.
@ 2N17 Fleawnar Iraland Ttd All richte racaruad




Thank you for your attention
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