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TOVROIVRO) : A to Z

Abstract

Transoral (Intraoral) Vertical Ramus Osteotomy (TOVRO, IVRO) was originated from
subcondylar osteotomy by Dr. Moose, who described a method of performing an osteotomy from
the subsigmoid notch to the posterior border of the ramus from the medial aspect of the ascending
ramus. Thereafter, IVRO technique was enhanced through the use of an oscillating saw, an
approach from the intraoral buccal aspect, and the double slide osteotomy. Additional refinements

were implemented to minimize postoperative complications.

IVRO technique has proved to have several advantages over the sagittal split ramus osteotomy.
First, IVRO requires less time owing to its technical simplicity. Second, IVRO very rarely results
in an unfavorable osteotomy. Third, IVRO yields a significantly lower incidence of neurovascular
bundle damage. Fourth, IVRO displaces the condyles to an anterio-inferior direction, relieving
pressure on the articular disk, facilitating a more physiologically balanced condyle-disk relationship,
and potentially addressing temporomandibular joint disorders. And fifth, It shows excellent stability

following mandibular setback, thus overcorrection is not indicated.

The subjects of this lecture is the indications, surgical technique, and complications about IVRO,

and we will discuss the pros and cons of IVRO and how to apply the IVRO to patients.
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IVRO

VRO
Ato”/

Hwi-Dong Jung
Assistant Prof.

Yonsei Univ. College of Dentistry

Stable zone Instruments for IVRO

Anatomical consideration

Internal carotid % o
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~ and nerve
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Advantages of I[VRO

+ Short operation time (Nordin et al, 1987)

- Little risk for inferior alveolar nerve damage
(Astrand and Ridell, 1973; Hall and McKenna, 1987)

- Facilitates esthetic improvement through continuous
remodeling of mandible (Jung et al,, 2010)

+ Improving TMJ disorders
(Jung et al., 2009)

+ Shows good and predictable stability
(Jung et al,, 2013)

Facilitates esthetic improvement through
continuous remodeling of mandible

Changes of transverse mandibular width after intraoral vertical
ramus osteotomy

Young-Soo Jung, DDS, PhD,* Sang Yoon Kim, DMD, MD,? Sung-Yeon Park, DDS,®
Young-Dal Choi, DDS,® and Hyung-Sik Park, DDS, PhD,d Seoul, Korea, and Boston, MA
YONSEI UNIVERSITY AND MASSACHUSETTS GENERAL HOSPITAL

The results show that mandibular setback
using BIVRO did not significantly
influence the transverse mandibular
width changes in soft tissue. Therefore,
IVRO technique can be safely used
without compromising esthetic results
through soft tissue transverse mandibular
width increase.

Facilitates esthetic improvement through

continuous remodeling of mandible
Remodelling pattern of the ramus on submentovertex
cephalographs after intraoral vertical ramus osteotomy

Young Soo Choi®!, Hwi-Dong Jung®!, Sang Yoon Kim "2, Hyung-Sik Park?,
Young-Soo Jung **

2 Department of Oral & Maxillofacial Surgery, Oral Science Research Center, Yonsei University College of Dentisiry, Seoul, Republic of Korea
® Private Practice, Vienna, VA, USA

itish Journal of Oral and Maxillofacial Surgery 51 (2013) 250262
Accopted 3 August 2013 British i of Oral and Maxillofacial Surgery 51 (2013) 25026
Available online 24 September 2013

Facilitates esthetic improvement through
continuous remodeling of mandible

Table 1. Chronologic changes of condylar angle on transverse plane Table 3. Chronologic changes of horizontal overiapping length

Time Horizontal condylar angle mean + 5| Changes time Horizortal overtapping length gmean = 50 | Changes
Preop 69.89° 4865 7 days Postop 9.05mm_+ 285

7 days Postop 8493° +1131 +15.06° 1mo Postop 833mm + 256 -0.72mm

1mo Postop 7887° +0.77 -6.06° 3 mo Postop 718mm + 239 -1.16mm

3 mo Postop 76.50° $9.25 -237° 6 mo Postop 594mm + 238 -1.24mm

6 mo Postop 75.22° £9.28 128 12 mo Postop 473mm_+ 243 -1.21mm
12 mo Postop 7441° 5911 -0.81° Abbreviations: Postop, Post-operative

Preop, Pre-operative; Postop, Post-0p

Immediate 15.05 lateral rotation of the condyles

Approximately 4.53 lateral rotation remained on one year
post-operative.

Horizontal overlapping was decreased by 47.71% at one year
post-operative.

Improving TMJ disorders

The Chronologic Prevalence of
Temporomandibular Joint Disorders
Associated With Bilateral Intraoral
Vertical Ramus Osteotomy

Huwi-Dong Jung, DDS, MSD,* Young-Soo Jung, DDS, MSD, PbhD,}
and Hyung-Sik Park. DDS, MSD, PhDf

© 2009 American Association of Oral and Maxillofacial Surgeons
J Oral Maxillofac Surg 67:797-803, 2009

BIVRO can be used as a method of choice for relieving undesirable
TMJ symptoms such as sound and pain, as well as for repositioning

the condylar head to its physiologic position
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Improving TMJ disorders

Recovery Pattern of Mandibular
Movement by Active Physical Therapy
After Bilateral Transoral Vertical
Ramus Osteotomy

Huwi-Dong Jung, DD:

S, MSD, Yous
Jin Hoo Park, DDS, X

S00 Jung, DDS, PhD,
ke, PhD

e

Female

pre pOD £1M $OD <31 $0D 56

POD 4120

PODEISM  PODS2M

Shows good stability and
predictable

Postoperative stability following bilateral intraoral vertical
ramus osteotomy based on amount of setback

Hwi-Dong Jung?, Young-Soo Jung?, Sang Yoon KimP®, Dong Wook Kim?,

Hyung-Sik Park**

® Department of Oral and Masillofucial Surgery, Yonsei University College of Dentisiry, Seoul, Republic of Korea
© Private Practice, Vienna, VA, USA

Accepted 4 February 2013

Shows good stability and
predictable

AHLT,-HLT,

AHLT-HLT,

25 ED

Fig. 3. Simple linear regression analysis on horizontal movement (HL). As the amount of setback (AFILT —HLT}) increases, the amount of posterior
relapse (AHLT) — HLT,) decreased, but R”=0.07 showing poor linear relations and predictability. (AHLT; — HLT; = 0,06 x AHLT; ~ HLT, - 1.38)
(Ty = preopertively; T =7 days postoperatively, and 75 = 12 months postoperatively).

Shows good stability and
predictable

The amount of setback has minimal effects on anterior relapse
The risk of anterior relapse is low

Overcorrection is not indicated with the IVRO

1.

[S2]

. The above instructions constitute 1

Active physical therapy

Open your mouth as large as possible. 6. Repeat the above physical therapy
(x3) protocol for 1 hour.

7. Nexk, fix the lower jaw to the upper jaw

1.1. while opening, check mandibular for 2 hours,

mid line
8. During physical therapy, the training
1.2.while closing, check the gap
between splint and lower tooth
9. Please avoid relatively hard food and take
Move your lower jaw anteriorly. (x3) care not to break splint
The splint will be removed after 1to 2 weeks
of physical therapy, depending on the
prognosis. Although this therapy is difficult,
please persevere until it is finished.

Move your lower jaw to left side (x3)

Move your lower jaw to right side (x3)

Follow this physical therapy for about 1

cycle. Follow this sequence. month for stable, functional results.

elastics must be kept at the indicated site.

of IVRO

N —

e

_Modification
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Postoperative Stability after Sagittal Split
Ramus Osteotomy
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Postoperative Stability after Sagittal Split Ramus Osteotomy

Abstract
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Postoperative Stability after Sagittal Split Ramus Osteotomy

Proffit 5o wW2w 3ot FF & duy & T kAol oAl % olF W
gow BFHT A AGETS AUdES o] 83 ot TE o F giREo AT
B 67/Y Zoto] UlFE Al Fr|Hdorn= 3l T Wbyl #Ed 4 9k 39
° H, eletabE WY, & wy, A=Y A, v ol

5 ™

Ho
o
)
ofo

Method of fixation
¥ bicortical screw > miniplate + position screw > miniplate
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2. Condylar displacement
<Reyneke JP and Ferretti C, Br J Oral Maxillofac Surg 2002>

1) Central condylar sag

Repositioning of proximal segment After IMF removal
W 7 I

Immediate anterior ope
Immediate relapse

2) Peripheral condylar sag - type |

Repositioning of proximal segment

During postop. period

Rl

Remodeling
Resorption

Delayed relapse
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3) Peripheral condylar sag — type II

After riaid fixation
N

Contact
to fossa

Ipsilateral
posterior
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3. Final occlusion
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4. Rotation of the proximal segment / Amount of surgical movement / Direction of

surgical movement / Soft tissue tension
A e ¢

Mn set-back

A
Precp. Intraop. : CW rotation Relapse: counterclockwise
of proximal segment (CCW) rotation of
mandible

Sfol AABABAGEE o &7 sobE FH & Al 2AFUe] AAWTeR U,
=50l BAAGEoR HEHA 37 FdS TAANIGE AR A v
I Net relapse of SNB l l Net horizontal relapse of B point |
A B

2

i

Net relapse of SNB ()
N

Net horizontal relapse of B point (mm)
ks

Ea R? = 0.225 b R? = 0.115

T T T T T T T T T T
25 0 25 50 75 100 25 0 25 50 75 100

Clockwise rotation of proximal segment (°) Clockwise rotation of proximal segment (°)

D) A=A AARE e 7]olas]

Surgical change

. - SNB - B - horizontal MPA U1 - vertical = UB - vertical
Crofprox.segment - 361 707 .40  .368 -.041 o aMa 0 a93
p value . o3 P00 o604 031 787 omBo2 .. B0

Pearson’s correlation coefficient

Gonial anglec] & SHALTE o T A= AANFESR ¢ Hol 3dd 5 3o, 3t
ob% FEFo] F A$ FotFo] o olFd Hgdm ZAFA Aol wokth
T AHBAE B 8202 vertical bone stepQlTF. (vertical bone step (VBS): distal segment”} 5~
= w3 AHE ol sdS W 7% Z proximal segment®] 3FA3o] Eol A}
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2) vertical bone step©] & 7}st= 7] 8.2l

Surgical change

_Gonial angle

. B - horizontal MPA
VBS -.280 062
p value .056 678

Pearson's correlation coefficient
Gonial angle®] & $ALF=, sfota FEFo] T 5, Aofmo] spor ofed 9ol
VBS7} AX| A €l VBS7} - proximal segment’} A|AIMEFO R 3| HE sl For

Z = A8 AolA posterior impactions Al = & VBSS =0l WHo =R £& AE9

rlu
o,
it

F4 o% Wo] VBSS 9 AhdtA Rahs AW % Fol 294 IA AL @
BaA RFol mASFE Aol ofud 2ABAL £% A A avlE FAsE Aol Bas
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Malarplasty

¢ Education

Mar. 1995~Feb. 1997  Predentistry Education Course, College of Liberal Arts & Science, Seoul National

University, Seoul, Korea
Mar. 1997~Feb. 2002  College of Dentistry, Seoul National University (D.D.S.)
Mar. 2003~Feb. 2006  Postgraduate School, Seoul National University (Master of Dental Science)
Sep. 2009~Aug. 2011  Postgraduate School, Seoul National University

¢ Professional Experiences

Mar. 2002~Feb. 2003  Internship, Seoul National University Dental Hospital, Seoul, Korea

Mar. 2003~Feb. 2006  Residency in Oral & Maxillofacial Surgery, Seoul National University Dental
Hospital, Seoul, Korea

May. 2006~Nov. 2008 International Cooperative Doctor Program Federal Police Hospital, Addis Ababa,
Ethiopia

Nov. 2008~April. 2009 Public Health Doctor in Oral Oncology National Cancer Center, Ilsan, Korea

May. 2009~Feb. 2010  Clinical Fellowship in Oral and Maxillofacial Surgery Seoul National University
Dental Hospital, Seoul, Korea
Apr. 2010~May. 2011  Clinical Fellowship in Oral and Maxillofacial Surgery Hangang Sacred Heart

Hospital, Seoul, Korea

Jun. 2011~Present Clinical Assistant Professor, Department of Oral and Maxillofacial Surgery,
Chungang University Hospital, Seoul, Korea



Malarplasty

Abstract
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Malarplasty
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A simple method of reduction malarplasty
Plast Reconstr Surg 1997 Feb 99(2) 348-55

330 |

=

Preoperative

t

Postoperative

Reduction malarplasty using sliding setback osteotomy
J Craniofac Surg 1998 May 9(3) 275-9

Simultaneous Malaroplasty withPorous Polyethylene Implants
and Orthognathic Surgery for Correction of Malar Deficiency
J Oral Maxillofac Surg 1998 Jun 56(6) 734-41

Laser-Assisted Endoscopic Reduction Malarplasty in Asians: Quick
Combined Surgery
Aesth Plast Surg 1998 Jul-Aug 22(4) 289-97
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Malar Augmentation With Self-drilling
Single-Screw Fixation
Arch Fac Plast Surg 2000 Jul-Sep 2(3) 222-5

Malar augmentation
Arch Otolaryngol Head Neck Surg 1999 Sep 125(9) 980-7

) Reduction Malarplasty through an Intraoral
Malar augmentation Incision: A New Method
Arch Otolaryngol Head Neck Surg 1999 Sep 125(9) 980-7 Plast Reconstr Surg 2000 Dec 106(7) 1514-9

True Intraoral Reduction Malarplasty with a Minimally Intraoral APPrOfJ‘Cl.1 for Reduction Malarplasty:
Invasive Technique A Simple Method
Aesth Plast Surg 1999 Sep-Oct 23(5) p354-60 Plast Reconstr Surg 2003 Jan 111(1)453-60
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“Significance for OMF surgeon”

Masseter
muscle

Temporalis
muscle

Buccinator &=
muscle (cut)

Masseter
muscle
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Temporalis muscle fascia
Temporalis muscle
Superficial temporal fat pad
Deep temporal fat pad

Masseter muscle
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Frontal bone = Supraorbital foramen

N,

Ethmoid bone | Zygomaticotemporal
Lacrimal bone -

Nasal bone *

Infraorbital
foramen

“Cheek ptosis”

Thi i i of ic malunion using
cheek ptosis caused by reduction malarplasty
Journal of Plastic, Reconstructive & Aesthetic Surgery (2012)65, 448-455

in patients with



/ Table 2 Reslts of the mexsuremeres becween bndmarks

NN e
o) wme
W _ &
Ix T A
£\ A Depth 10 the temporal bone
5 [T

’ o Distasce from the 4 o the temporalt
muscle (space of the Z4)

Distance from the 24 to the temporal bore:

Thickness of the temporaits masce

Newn +50, unt: o
2A: syperac ach

Topographic anatomy of the zygomatic arch and temporal fossa: A cadaveric study
Journal of Plastic, Reconstructive & Aesthetic Surgen

Contemporary Treatment Of Dentofacial Deformity - 23



<< Basic procedure >>

Skin incision and blunt dissection
Posterior osteotomy
Oral incision and clear flap reflection (do not invade BFP)

Anterior osteotomy
@ Upper: bi-cortical sawing, toward orbit, uppermost
2) Middle: mono-cortical
Lower: bi-cortical
@ Decision: cutting depth, double cut or grinding
Posterior fixation (L-shaped 2H or S-shaped 3H): 7| 1 25

Anterior fixation (Z-shaped 4H or double 3H)

Resorption Un-union Fracture

1 o
Surgeny

Techrical Note
Cosmetic Surgery

A three-dimensional planned
osteotomy on the zygomatic
arch for reduction malarplasty

24 - 2017 hetefotH Atz ntels| EAeta a4



Fig. 1, ‘A" for 7ygomatic
arch sectioning on the 3D bome image. The distance b.»mu, 50 o ok it

Fig 2. spply
the operation fickd through an extemal incisson

Occlu5|on fit zygoma guide
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Th i of ic malunion using computed tomcgraphy in patients with
cheek ptosis caused by reduction malarplasty J Plast Reconstr Aesthet Surg 2012 Apr 65(4) 448-55
Reduction Malarplasty Using Modified L-Shaped Osteotorny J Oral Masilofac Surg 2012 Jan 70(1)
e87-

G:ilazngt Maxillary Mucocele Occurring After Reduction Malarplasty J Craniofac Surg 2012 Mar 23(2)

E/llomgg(haa)mcal Analysis of Reduction Malarplasty With L-Shaped Osteotomy J Craniofac Surg 2012
ay

Modified Gillies Approach for Zygomat\c Arch Fracture Reduction in the Setting of Bicoronal Exposure
J Craniofac Surg 2012 May 23(3) 859-62

Preservallon of the Deep Facial Vein in Reduction Malarplasty J Craniofac Surg 2012 May 23(3) e254-

Effects of Facial Hard Tissue Surgerg on Facial Aesthetics: Changes in Facial Content and Frames J
Craniofac Surg 2012 Nov 23(6)

Correction of zygoma a omatic arch protrusion in East Asian individuals (Oral Surg Oral Med
Oral Pathol Oral Radiol Endog 2011;112:307-314)

%uzd_)la%n the Position of the Summit of the Zygoma Plast Reconstr Surg 2011 Nov 128(5)

Maxillary Sinusitis After Reduction Malarplasty Ann Plast Surg 2011 Dec 67(6) 577-8
Reduction Malarplasty Using an L-Shaped Osteotomy Through Intraoral and Sideburns
Incisions Aesth Ppast Surg 2011 Apr 3?( 237-41

Lateral Rectus Muscle Injury, Orbital Fracture, Mouth Lockmg, and Facial Palsy Resulting
From Reduction Malarplasty J Craniofac Surg 2011 Jan 22(1) 1

Feasibility of Absorbable Plates and Screws for Fixation in Reducnon Malarplasty With L-
Shaped Osteotomy J Craniofac Surg 2011 Mar 22(2) 546-50

Influence of the Maxillary Sinus Exposure in Reduction Malarplasty With an L-Shaped
Osteotomy J Craniofac Surg 2011 Sep 22(5) 1788-90

Experience in East Asian Facial Recontouring Reduct\on Malarplasty and Mandibular
Reshaping Arch Fac Plast Surg 2010 Jul-Aug 12(4) 2

Revision reduction malarplasty with coronal ApproachJ Plast Reconstr Aesthet Surg
2010 Dec 63(12) 2018-24 Reduction Malarplasty with Small Preauricular Incision Plast
Reconstr Surg 2010 Oct 126(4) 186e-188e

Reduction Malarplasty with a New L-Shaped Osteotomy through an Intraoral Approach
Retrospective Study of 418 Cases Plast Reconstr Surg 2009 Oct 124(4) 1245-!

Face Lift with Reposition Malarplasty Plast Reconstr Surg 2009 Feb 123(2) 701 8

Topographic anatomy of the zygomatic arch and temporal fossa: A cadaveric study J
Plast Reconstr Aesthet Surg 228/(?9 Nov 62(11) 1375-8

Compared Study of Asian Reduction Malarplasty: Wedge-Section Osteotomy Versus
Conventional Procedures J Craniofac Surg 2009 Sep20 Suppl2 1856-61

ggomanc Nonunion After Reduction Malarplasty J Craniofac Surg 2009 May 20(3) 849-

Aesthetic Facial Skeletal Contouring in the Asian Patient Clin Plast Surg 2007 Jul 34(3)
p547-56

True Intraoral Reduction Malarplasty with a Minimally Invasive Technique

Minimally Invasive Zygoma Reduction Plast Reconstr Surg 2006 May 117(6) 1972-9
Suture Suspension Malarplasty with SMAS Plication and Modified SMASectomy: A
Simplified Approach to Midface Lifting Plast Reconstr Surg 2006 Mar 117(3) 792-803
Reduction Malarplasty b}/ 3-mm Percutaneous Osteotomy Aesth Plast Surg 2006 May-
Jun 30(3) 333-41 Epub 2006 May 4

Reduction Malarplasty Plast Reconstr Surg 2004 Aprl5 113(5) p1497-9

Infracture Technique for Reduction Malarplasty with a Short Preauricular Incision Plast
Reconstr Surg 2004 Aprl 113(4) 1253-61

Endoscopically Assisted Malarplasty: One Incision and Two Dissection Planes Plast
Reconstr Surg 2003 Jan 111(1) p461-7

Intraoral Apgroach for Reduction Malarplasty: A Simple Method Plast Reconstr Surg
2003 Jan 111(1) 453-

Reduction Malarplasty Uslng Osteotomy and Repositioning of the Malar Complex:
Clinical Review and Comparison of Two Techniques

J Craniofac Surg 2003 May 14(3) 383-92

Augmentation of Cheek Bone Contour Using Malar Osteotomy Aesth Plast Surg 2003
Jul-Aug 27(4) 269

Reduction Malarplasty without External Incision: A Simple Technique Aesth Plast Surg
2003 May-Jun 27(3) p167-71

Malar Augmentation With Self-drilling Single-Screw Fixation Arch Fac Plast Surg 2000
Jul-Sep 2(3) 222-5

Reductlon Malarplasty through an Intraoral Incision: A New Method Plast Reconstr Surg
2000 Dec 106(7) 1

True Intraoral Reductlon Malarplasty with a Minimally Invasive Technique

Aesth Plast Surg 1999 Sep-Oct 23(5) p354-60

Malar augmentation Arch Otolaryngol Head Neck Surg 1999 Sep 125(9) 980-7
Laser-Assisted Endoscopic Reduction Mala[/plasly in Asians: Quick Combined Surgery
Aesth Plast Surg 1998 Jul-Aug 22(4) 289-9
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« Simultaneous Malaroplasty with Porous Polyethylene Implants and
Orthognathic Surgery for Correction of Malar Deficiency J Oral
Maxillofac Surg 1998 Jun 56(6) 734-41

+ Reduction malarplasty using sliding setback osteotomy J
Craniofac Surg 1998 May 9(3) 275-9

+ A simple method of reduction malarplasty Plast Reconstr Surg
1997 Feb 99(2) 348-55

+ A simple method of reduction malarplasty Plast Reconstr Surg
1997 Feb 99(2) 348-55
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Mandibular angle resection
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Mandibular angle resection
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Mandibular angle resection

Min-Suk Kook

Department of Oral and Maxillofacial Surgery

Chonnam National University School of Dentistry

Introduction

< Squared-shaped face
= Considered masculine, obstinate image

= Melon seed-shaped or oval-shaped faces considered
aesthetically favorable

= Deal with diverse patterns of reduction malarplasty and
mandibular angle & margin reshaping

.
CNUDH &5

Introduction

« Causes of squared-shaped face
= Prominent mandibular angle
= Hypertrophy of Masseteric muscle

Introduction

« Preoperative analysis
= Clinical assessment
* Visual exam
* Photographs

= Clenching X ' i
(facial frontal, 45°oblique, 90°lateral view)
* Bruxism - Facial symmetry & shape
= Radiographic examination
+ Cephalo PA & Lateral, Facial CT scan
= 3D image, RP model
= Patient’s request
. )
CNUDH #2 CNUDH #22
Introduction Introduction
« Contouring surgery of lower face « Anatomical structures
= Angle = Inferior alveolar nerve and vessel
= Body & ramus = Mental nerve
= |nferior border = Lingual nerve
* Augmentation
* Reduction R
« Chin il B
* Augmentation
* Reduction
+ Advancement
+ Setback
CNUDH &2 ” CNUDH &2
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Reduction mandibuloplasty

Qb
CNUDH &5

Mandibular contouring surgery

« To correct the prominent mandibular angle of squared-shaped face
= Mandibular angle ostectomy
= Ramus corticectomy

- Ostectomy

Lower face reduction with full-thickness marginal ostectomy of mandibular corpus-angle followed by corticectomy
~Toshitsugu et al

@
CNUDNH &

Mandibular contouring surgery

« Approach
= Extraoral

+ Submandibular / retromandibular

s J
CNUDH &2

Mandibular contouring surgery

« Approach
= |Intraoral

4
CNUDH &

Reduction of width of inferior
1/3 mandible

Increase of mandibular angle

»

-

“»

Maximal extent

- 2 cm from earlobe to
mandibular angle

- Should consider vertical
augmentation when the
distance lower than 2 cm

CNULIFT 6m

Mandibular angle ostectomy

« Conventional method
= Oscillating saw

= Reciprocating saw

Kim et al. BSSRO and Mandfble Prognatbisn Corvection. | Oral — wa
Maxillofac Surg 2007,
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Mandibular angle ostectomy Mandibular angle ostectomy

« Osteotomy line « Alternative method
= |nferior border below the

anterior border of ramus

= Acrylic surgical stent using 3D RP model
- To be more accurate

= Posterior border on the
occlusal plane

= Experience of operator,
expectation of patient, &
inferior alveolar nerve &
vessels

Textbook of Maxillofacial Plastic & Reconstructive Surgery, third edition cHomean naniowa|
CINULF 555 CNUDH &2

Mandibular angle ostectomy Mandibular angle ostectomy

« Alternative method
= 3D analysis software
- To compare both sides and predict the amount of reduction

. J
CNUDH &5

Mandibular angle ostectomy

« Alternative method
= ‘Guarded’ oscillating saw

- To avoid over-resection and nerve injury

-
8-
:
;

:

CN Um"ﬁ.‘ﬁ::’iﬂ"" ir.:zdardr}amn of surgical techniques used in facial bone contouring CN Ugm.:m
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Case Presentation

« Patient (31 yrs/F)
« Problem list
= Prominent chin
= Prominent Mn angle
« Opplan
= Genioplasty
= Both Mn angle reduction
= Both paranasal augmentation

@
CNUDH &2

.
CNUDNH &

o
CNUDH &2

Mandibular corticectomy

+ Removal of the buccal cortex
+ Reduction of the mandibular width
« Maximal extent
= 10 mm below the coronoid notch
= 10 mm posterior to the mental foramen

4
CNUDH &

Article review

Lower face reduction with full-thickness marginal
ostectomy of mandibular corpus-angle followed by
corticectomy

Toshitsugu Hirohi >*, Kotaro Yoshimura >
2 Ritz Cosmetic Surgery Clinic Tokyo, Meguro-Toho Building 8F, 3-1-7 Kamiosaki, Shinagawa-Ku, Tokyo 141-0021, Japan
® Department of Plastic Surgery, University of Tokyo School of Medicine, 7-3-1, Hongo, Bunkyo-Ku, Tokyo 113-0033, Japan

Received 10 March 2009; accepted 19 July 2009

. ]
CNUDH &2

Article review

« Prominent mandibular angle considered as unappealing feature in
Asians

« Mandibular angle ostectomy introduced in 1989

Lower face reduction with full-thickness marginal ostectomy of mandibular corpus-angle followed by corticectomy
~Toshitsugu et al

.
CNUDH i
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Article review

Lower face reduction with full-thickness marginal ostectomy of mandibular corpus-angle followed by corticectomy
~Toshitsugu et al

.
CNUD

‘cromuam narow|
nnRsy

DAL oSPTAL

Article review

Before

Corticectomy

Ostectomy

Lower face reduction with full-thickness marginal ostectomy of mandibular corpus-angle followed by corticectomy
~Toshitsugu et al

o
CNUDH &2

Article review

Before

Lower face reduction with full-thickness marginal ostectomy of mandibuler corpus-angle followed by corticectomy
~Toshitsugu et al

.
CNUD

o nanowa|

RS
DDA HosPTAL

Case Presentation

« Patient (20 yrs / F)
« Problem list
= Prominent Mn angle
« Opplan
= Both Mn angle ostectomy
= Both Mn ramus corticectomy

] Qb
CNUDH & CNUDH &2
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Mandibular inferior border ostectomy

« For correction of asymmetry
« To make lower face slender

Case Presentation

»

Patient (23 yrs / M)

Problem list

L3

= Asymmetric inferior border of mandible

»

Op plan

= Lt Mn inferior border ostectomy
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Article review

The Effect of Different Reduction Mandibuloplasty Types on
Lower Face Width and Morphology

J.Cui+S.Zhu-J. Hu - J. Li* E. Luo

+ Mandibular angle ostectomy (MAQ) and mandibular angle-splitting
ostectomy (MASO) can effectively reduce lower face width

« However, brings about different esthetic results

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology cuomoun o

)
~JCui et al CNU DH &0

Article review

« Surgical procedure
«  Width of mandibular angle resection: 13-22 mm
«  Maximum resectable area in lateral cortex: 10 mm below the sigmoid
notch and 10 mm lateral to the mental foramen
«  Outer cortex and prominent edges at mandibular body shaved using
rotatory burr

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology

@
Diiers CNUDH &5

Article review

]
CNUDH &

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology
~JCui et al

Article review

« Radiographic exams

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology

cromenn wanow
~/.Cui et al ey

Qb
CNUD

DO oSPTAL

36 - 20174 ChateltBHRIZICI AN EAEta TS




Article review

A

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology

. A
Jeetal CNUDH &2

Article review

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology

W
Ve era CNUDH &

Article review

Parameter MAO (0 =22) MASO (n = 20) Difference
between groups
Pre-OP Post-OP changes Pre-OP Post-OP changes p Value
Go-Go (mm) 1102 £58 98£59 104 +£28  1058+30 996+£27  62+20° <001
Ab-Ab (mm) 141071 1257£74 154 +£30°  135.01£33  1275%37  76+28 <001
ArGoMe () 1140+34  1273+34 13316  1164+28  1179+24  16+35 <001
MP-HP (°) 185 £35 285+36 10019 244+28 259424 1532 <001

MAO, mandibular angle ostectomy; MASO, mandibular angle-splitting ostectomy; OP, operation
Note: Values are given as mean + standard deviation
* p<001

Changes in the lower face after MAO and MASO observed on the basis
of radiographic analysis

»

« Average decrease of 15.4 mm in MAQ patients, but only 7.6 mm in
MASO patients
r/naffs;; of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology CNUDH %;n::...

Article review

« In this study, most patients (19/22 cases) underwent mandibular angle
resections

« MASO preferred because it can make face look thinner in case of
patients who had normal gonial angle (about 120°in normal Chinese)

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology f——
e CNUDH &2

Total inferior border ostectomy

« For broad anterior chin

« Combining with genioplasty or extending inferior border ostectomy

Textbook of Maxillofacial Plastic & Reconstructive Surgery, third edition

. ]
CNUDH &2

Complications

+ Hematoma

« Infection

« Irregularity of mandible contour
« Over- or under-correction

« Post-operative asymmetry

« Soft-tissue sagging

« Nerve injury

« TMJ symptoms

Standardization of surgical techniques used in facial bone contouring

.
e CNUDH &
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Complications

+ Among 888 patients who underwent mandibular angloplasty with

or without combined genioplasty,

10

Patients

O N B O

Complications

Standardization of surgical techniques used in facial bone contouring

.
CNUD

‘cromuam narow|
nnRsy

DAL oSPTAL

Summary

« Contouring mandibuloplasty & geninoplasty

= Figure out the expectation of the patient
+ Exclude unrealistic expectation

= Contouring surgery cannot substitute the orthognathic surgery
« Put priority on occlusion

= Keep safety margin from important anatomical structure

= Lower mandibular plane angle (<110°) or Mn-FH angle (<20°)
» Mandibular angle ostectomy

= Broad bigonial width and flared Mandibular ramus
» Mandibular corticectomy

= Recently, total inferior border ostectomy or combined narrowing
genioplasty can be considered

Qb
CNUDH

cvomoun arow
ey
DO osPTAL

.
CNUD
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Advancing and Lengthening Genioplasty for Receded
and Short Chin

Abstract

Advancing and Lengthening Of Genioplasty

As a prominent part of the lower face, any chin deformity could bring about facial unbalance
and inharmony. Recently, the chin has come to be considered as an essential component in lower
face contouring, and the operative range has extended to the chin area from its former limitation
to the angle area. For the patient seeking an aesthetically harmonized lower face, vertical length
should be regarded as another important point. The chin deformity has various manifestations like
receding chin, short chin, and broad chin, etc. To rectify chin deformities, some preferred chin
implant insertion, and it is a relatively simple technique and easier to be accepted by patients.
But after years’ follow-up, chin implant insertion is not such a stable operation compared with
osseous genioplasty. Bone erosion was found in many patients who performed chin implant
insertion. Therefore, alloplastic chin implant is an appropriate surgical solution, just only, for the
patient presenting with a mild sagittal deficiency. But when the degree of chin deformity is not
olny big but also small big, osseous genioplasty will be much more recommended. Osseous chin,
as the bone terminal, is easy to move toward multidirection after being truncated from mandible
and the disposal of free bone segment is diversiform. Hence, there are wide ranges of approaches
of genioplasty, such as sliding genioplasty, lengthening genioplasty, narrowing genioplasty, and
advancing genioplasty, etc. For the chin deformity caused by chin microsomia and mandibular
retrognathism, it is noteworthy that advancing and lengthening genioplasty was paid much
attention. To produce better results for the short chin, vertical elongation can be regarded as a
crucial step. For vertical elongation of the chin, bone grafts or allografts have been recommended.
However, bone grafts have several disadvantages including donor morbidity, technical difficulty,
and the possibility of bony absorption. For patients with receding and short chin, advancing and

lengthening genioplasty would be a reliable therapy to obtain harmonious lower face.

Key Words:

chin deformity, genioplasty, chin microsomia
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Advancing and Lengthening
Genioplasty
for Receded and Short Chin

Lee Deok-Won , DVID.MSD.PhD.
Associate Professor
Department of Oral & Maxillofacial Surgery
Kyung Hee University Dental Hospital at Gangdong(Kyung Hee Neo Medical Center )
Dental college / School of Dentistry, Kyung Hee University
#892, DONGNAM-RO, SANGIL-DONG, GANGDONG-GU, SEOUL, KOREA 05278
Tel : +82-2-440-7500 / Fax : +82-2-440-7549
E-mail: verycutebear@hanmail.net / verycutebear@khu.ac kr

Indications

primarily used for esthetic reasons

Establish proportionate facial morphology
» Proportion = Esthetics

;"..'-—h..a ;—':-. ‘; ;'?;__h—‘---:lr

= O O

Microgenia / Retrogenia / Pseudoretrogenia
Size / Shape / Position /Proportion

|
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* 1. Incision ; ' _
— both horizontat Ve&i ar incision between the ca - Using the sterilizegypencil, drawing™
nine according to-the
x .
=:Movable mucosa mfe-rxor attetched gingiva™
-~ Periosteum incision a€ross the attatched area
" mentalis m. X e % h

* 4. Osteot my :

By * = Vg Ostéoto y along thetlife with bur, saw

2. Sigseouap 4 & |f necessar add|t|onaﬁ-ho'ri-zonta| or vertical
— Perigsteum retraction with periosteal elevator. 4. y : Y e
~ Exposure of bone on chin Foio XSteotomy tine can be applied

= Left grd right to check the m immiing of osteotomy margin ste;{f&i‘no

— Safely pyeserved ofinf Alveolar nerve., oth beundar

£ uﬁ_'\]'.‘_

« 5 -Fixation

j‘flxatlon wigh .3 %
- nterpositional bone gra |n9

6. Suture
— Periosteum
Mentalis m.

' % Mucosa w .
. 7%1“ opelatlve ; ;

L préssure dressing.for decrease of pain and swellln
— AntiBiotic pfescriptions -
= Stitch out 7-14 days later WL Lo

2 liddh 3

SURGICAL PROCEDURE

N 7

6mm

Incision

Subperiosteal flap elevation
Design osteotomy line
Vertical osteotomy
Horizontal osteotomy
Fixation with microplate
Contouring lower border
Layered suture

© NV AW =

The Osseous Genioplasty Judy L. Ward, MBBS, Joe I. Garri, MD, DMD*, 5. AnthonyWolfe, MD Ciin Plastic Surg 34 (2007) 485-500
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Inferior sagittal osteomomy(ISO)
+ The fuctional genioplasty for Microgenia
* Disadvantage

e Inferior border of mandible is disrupted

Anterior mandibular osteotomy

* Rectangular window surgery
*No change of mentum position
eIntact Mandibular inferior border
* Mental n., Tooth injury

Trephine osteotomy approach

A simple and atraumatic B-'\
technique of

genioglossus muscle
advancement

nz_)l\T |

. \
for obstructive sleep apneal
H

without facial profile changé )
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Procedure

A. guiding drill for
indentation

B.14 mm trephine drill for
bicortical osteotomy,

C. C-shaped plate
designed to fix the
advanced bone flap
easily

Procedure

+ advanced lingual bone
segment was fixed by
C-shape plate and 4
hole midplate

+ The mucosal incision
was closed without
surgical drain.

+ The procedure was
completed within just
30 minutes.

44+ 2017 tHElIRIBMSNZQITISE| £7ste T
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Complications

+ Infection

* Hematoma & bleeding

» Nonunion or malunion

+ Bone necrosis

+ Displacement

+ Permanent mental nerve paresthesia (0%-20%)
+ Transient mental nerve paresthesia

» Thermal injury

+ Scar, intraoral

« latrogenic asymmetry

» Bone resorption- 5mm of resorption at 48 months afte|

e, mentad foramen

e

Ri inferinr alvenlar nerve

:: Summary of Cases

Patient duration 2006. 7 ~ 2017. 2
histal sisle Vi Total number of patients (n) 394
’ - Female (%) 215 (54.29%)
B Inforier alvglrariery. Male (%) 179 (45.21%)

Mean age at operation

| (Range) 23.08 (15 ~ 71)

Rr. miental foramses

- S, “' Number for genioplasty(%) 145(36.80%)
Plame 4 11
Distal side \ ‘. 7{ LN Mot side

— /

N ranal wrizin

LKA

A Osseous genioplasty : Horizontal advancement
:: Osseous genioplasty

25
Number of genioplasty 145
Number of horizontal advancement (n) 74 (51.03%) g 20
Number of vertical Reduction (n) 82 (56.55%) ?1’_)‘ 15
je)
3
Horizontal advancement + Vertical reduction 23 (15.86%) ks 10
x
£
2 5
0 I ||
1 2 3 4 5 6 7 8 9 10

Distance (mm)
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Osseous genioplasty in conjunction with bimaxillary orthognathic surgery: a review of 262 consecutive cases J. C. Posnick, E. Choi, R
P. Chang_ Int. J. Oral Maxillofac. Surg. 2016; 45: 904-913

Osseous genioplasty : Vertical reduction
25
2 20
%)
8
= 15
S
a
° 10
(U
Qo
§ s
z
0
1 2 3 4 5 6
Distance (mm)
. i Y s

-
1 a

Mrumiear o Suspecta {1

TABLE 1. Patients' Characteristics

Value (%)

Distuesre gmem}

Osseous genioplasty in conjunction with bimaxillary orthognathic surgery: a review of 262 consecutive cases J. C. Posnick, E. Choi, R
P.Chang  Int. J. Oral Maxillofac. Surg. 2016; 45: 904-913

No. Patients 54

A ge, yr 27.7£39
[Declusion before orthognathic surgery

Class 1 12(22.2)
Class 11 2(3.7)
Class 111 40 (74.0)
History of facial bone surgery

Two-jaw surgery 54 (100)
Advancement genioplasty 5(9.2)

Secondary Genioplasties for the Treatment of Chin Deformities After Orthognathic Surgery in Asian Women Defining the Aesthetic Importance of Managing the Chin
Shape in Orthognathic Surgery Sang Woo Lee, MD, PhD,* Seung Hyun Ahn, MD,* and Yujin Myung, MD? Annals of Plastic Surgery 201676: 301-305

Angloplasty Revision: Importance of Genioplasty for Narrowing of the Lower Face Plast. Reconst. Surg. Sang Woo Lee, M.D., Ph.D. Seung Hyun Ahn, MD. 132: 435, 2013)

TABLE 2. Surgical Details of the Patients

Amount of Correction (mm

Operative Method No. Patients (%0)* Mean Range

Genioplasty
Narrowing 54 (100) 11.8 81
Advancement 14 (25.9) 23 2-3
Reduction 8(14.8) 2.5 2-3
Lengthening 8(14.8) 5.5 4-6

Contouring of mandibular 54 (100) N/A
lower border

Secondary Genioplasties for the Treatment of Chin Deformities After Orthognathic Surgery in Asian Women Defining the Aesthetic Importance of Managing the Chin
Shape in Orthognathic Surgery Sang Woo Lee, MD, PhD,* Seung Hyun Ahn, MD,* and Yujin Myung, MD! Annals of Plastic Surgery 2016:76: 301-305
Angloplasty Revision: Importance of Genioplasty for Narrowing of the Lower Face Plast. Reconstr. Surg. Sang Woo Lee, M.D., Ph.D. Seung Hyun Ahn, M.D, 132: 435, 2013)
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Table 1. Patient Demographics and Surgical Data

Characteristic Value (%)

No. of patients 52
Mean = SD age, yr 27.6+ 3.5
History of facial bone surgery

Angloplasty 52 (100)

Genioplasty 9 (17.3)

Orthognathic surgery 4 (8.0)
Genioplasty

Narrowing only 29 (55.8)

Narrowing and lengthening 12 (23.1)

Narrowing and advancement 6 (11.5)

Narrowing and reduction 5 (9.6)
Contouring of mandibular

lower border 52 (100)
Reduction malarplasty 11 (21.2)
Adjunctive laser-assisted liposuction 2 (3.8)

Secondary Genioplasties for the Treatment of Chin Deformities After Orthognathic Surgery in Asian Women Defining the Aesthetic Importance of Managing the Chin
Shape in Orthognathic Surgery Sang Woo Lee, MD, PhD,* Seung Hyun Ahn, MD,* and Yujin Myung, MD! Annals of Plastic Surgery 2016:76: 301-305
Angloplasty Revision: Importance of Genioplasty for Narrowing of the Lower Face Plast. Reconstr. Surg. Sang Woo Lee, M.D,, Ph.D. Seung Hyun Ahn, MD. 132: 435, 2013)




Augmentation of chin p
g\dvancement -
Vertlcal lengthening

3) Augmentation with graft material

alloplastic implant
: solid silicone(Silastic) , porous

polyethylene(medpor) , mesh
Bol ymers(Dacron, Mer5|lene Supramid) ,

ontetraﬂuoroethylene(Gore tex) , hydroxyapatlte

Stryker MEDPOR®
porous polyethylene implants

Osteotomy piacement and anguiation

tep 2: superior
osteotomy
Step 1: inferior osteotomy

\ . — Bone gratt filling defect

An iliac bone graft after T-shaped osteotomy

The Utility of a Three-Dimensional Approach with T-Shaped Osteotomy in Osseous Genioplasty Jung Jae Jegal, Seok Joo Kang, Jin Woo Kim, Hook Sun  Arch Plast Surg
2013,40:433-439

‘The Utility of a Three-Dimensional Approach with T-Shaped Osteotomy in Osseous Genioplasty Jung Jae Jegal, Seok Joo Kang, Jin Woo Kim, Hook Sun ~Arch Plast Surg

An angle bone graft after T-shaped osteotomy.

201340433-439

Narrowing and Lengthening Genioplasty with Pedicled Bone Graft in Contouring of the Short and Wide Lower Face Sangwoo Lee + Baek-kyu Kim + Rong-Min Baek
wlihyeon Han Aesth Plast Surg (2013) 37:139-143

Contouring of the Lower Face by a Novel Method of Narrowing and Lengthening GenioplastyTae Sung Lee, M.D. Hye Young Kim, M.
Tak Ho Kim, M.D. Ji Hyuck Lee, M.D. Sanghoon Park, M.D., Ph.D. Plast. Reconstr. Surg. 133: 274, 2014
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Mags 2HYTE OiLIXIHE
Management of unstable occlusion after surgery-first
orthognathic surgery

Abstract
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%] compensatory setback® 2 FENeS FATOZ 37502 9] relapseE PHZ O
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How can we manage the unstable occlusion ?

Orthognathic

Surgery t t t t t t t t t t t

Upper Arch Bonding
Lower Arch Bonding

Surgical
N N
s s s
t t t

indentation flattening
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Ortognatic:
Sugery

Spint

Unstable occlusion
2w 4w 6w 8w

Uppor Arch Bonding
Lower Arch Bonding

/AN ANIA

Surgica Spint Guide Spint_ Fat Spint.

[ r=rer—

N

Can be managed by continuous use of the splint !

If the condyle is displaced...
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. Do semi-rigid fixation, rather than rigid !
. Do Inter-maxillary fixation well !

Orthognathic
Surgery T T T T T T T t t t t

Upper Arch Bonding
Lower Arch Bonding

Splint ) n ) n ) n

How do we maintain surgical occlusion ?

t t t t
Surgical Splint Guide Splint  Flat Splint

Partial flattening  Full flattening

. Extend IMF period!
. Do partial flattening before full flattening!
. Have the patient wear the splint well!

CBCT-generated Ceph (CG Ceph) !
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perfect repositioning !

)
> 2o
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partial flattening

i

A
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7 to 7 bonding

3-5-7-9 protocol !

w 5w 7w 9w

Upper Arch Bonding
Lower Arch Bonding

A JANNAY

Surgcal Spint Guide Spim  Flat Spint condylar displac_e
£ EIESEes ‘

(o —_

\ s )
. Extend IMF period! - g
. Do partial flattening before full flattening!
. Have the patient wear the splint well!
—~—

n\?

Also can be managed by continuous use of the splint !
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Orthodontiq A"z'{"s
Surgery simulation
P VD Increase

of of
Unstable occlusion Condyle and bone
segment

Analysis

Orthodontic

simulation of
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VD Increase
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SF splint
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Unstable occlusion

of
Condyle and bone
segment

Management

of
SF splint
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Analysis

of
VD Increase

Fabrication
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SF splint
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Unstable occlusion Condyle and bone
segment

Management

of
SF splint

N

i [ ormesenst
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Condyle and bone
segment

Construction Management

of
Unstable Occlusion

N N

of
Surgical Occlusion

eneration?
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Surgery-First Orthodontics as a Way of
Accelerating Tooth Movement

How Can We Manage Unstable Occlusion

in Surgery-First Patients ?

Hyeon-Shik Hwang, DDS,MSD,PhD

Chonnam National University School of Dentistry

Korean Adult Orthodontic Research Institute
Gwangju and Seoul, Korea
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. No need of molar banding !
. Acceleration of tooth movement via RAP !

OIH|ECIO += ETE L=

Onhognatic
Sugery

Upper Arch Bonding
Lower Arch Bonding

R A Y A TIA

‘Sugical Spit Guido Spint_Fit Spint

[T ——r—

. Earlier tooth movement !
. While maintaining orthognathic position of mandible

d+= BAE L/ ECIOICE ]

Orthognathic : ‘ ° ‘
Surgery t t t t t t

Upper Arch Bonding
Lower Arch Bonding

Splint AA n

t t t
Surgical Splint Guide Splint  Flat Splint

Partial flattening  Full flattening

2 B . .
Orthognathic
Surgery t t t t t t

Splint n

6
Orthognathic : ‘ :
Surgery t t t t t t

Splint n
_—t—

Surgical Splint

s
Orthognathic : ‘ ‘
Surgery t t t t t t

Aligner

SF Aligner

Contemporary Treatment Of Dentofacial Deformity - 59




MEMO




MEMO




CHetetorH g xz1e]ntet =]
K SARA T Y AR R 2

The Korean Association of MaxillofacialPlastic
and Reconstructive Surgeons

CHstetorH RN 712| nfst3| AtRA

TEL. 02) 468—0085 Fax. 02) 468—0084
E—mail: kam207j@hanmail.net
www.kamprs.or.kr




