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2017년 춘계학술 워크숍에 오신 것을 

환영합니다.  

회원여러분 안녕하십니까?

2017년 대한악안면성형재건외과학회의 춘계학술워크숍에 여러분을 초대합니다. 올해에는 서울대학

교 치과대학병원에서 펼쳐져 회원 여러분을 뵙게 되어 매우 기쁩니다. 
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연세대학교 정휘동 교수가 TOVRO(IVRO)에 대한 모든 것에 대한 강연을, 서울대학교 양훈

주 교수는 Sagittal Split Ramus Osteotomy 술후안정성에 대하여, 중앙대학교 이의룡 교수는 

Malarplasty, 전남대학교 국민석 교수는 Mandibular angle resection, 경희대학교 이덕원 교수는 

Advancing and Lengthening Genioplasty for Receded and Short Chin, 마지막으로 SF치과 황

현식 원장의 선수술후 불안정교합 매니지먼트(Management of unstable occlusion after surgery-

first orthognathic surgery)으로 심도 있는 강의를 해 주실 것으로 기대합니다.

많은 청중들의 호응이 있을 때 강연도 빛을 냅니다. 회원 여러분의 적극인 참여로 활력 넘치는 토론
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Abstract

TOVRO(IVRO) : A to Z 

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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IVRO126 SECTION I � Orthognathic Surgery

Stryker’s oscillating saw and a rounded blade parallel to and 
about 2.0 mm posterior to the guide line. Once the shallow 
initial line has been engraved into the lateral cortex with an 
oscillating saw blade, its parallelism with the guide line should 
be rechecked via mirror view before bicortical passing is initi-
ated, as is shown in Figure 4-10, B. Bicortical passing through 
the ramus from lateral cortex to medial cortex with an oscil-
lating saw blade should be performed under copious irrigation 
with cooling water. When the blade passes through the medial 
cortex, the surgeon can feel the digital sensation of the passing 
blade on his fi ngers. Once the saw blade is confi rmed to have 
passed through the medial cortex, a downward cutting move-
ment of the saw to the antegonial notch can be completed 
easily and quickly without resultant injury to the IANV or 
the major vessels inside of the ramus; the IANV runs anterior 
to the guideline, and no major vessels are located in the depth 

of saw blade along the osteotomy line (Figure 4-11). There-
fore, no noticeable active bleeding occurs during this proce-
dure unless accidental injury to the IANV occurs.

When the downward osteotomy has been completed, a 
second osteotomy line must be drawn in the upper part of the 
ramus with use of the oscillating saw blade, which must pass 
directly from the upper end of the lower osteotomy line, near 
the antilingular eminence, and oblique to the sigmoid notch 
(see Figure 4-9, A). The direction of this oblique osteotomy 
line must be confi rmed indirectly with the mouth mirror. This 
upward and oblique osteotomy is continued superior and 
slightly anterior to the midportion of the sigmoid notch, 
resulting in thinner bone overlapping of the distal segment 
onto this area (see Figure 4-9).

Because of increased risk of damage to branches of the 
maxillary artery that are located medially near the mandibular 
foramen, an oscillating saw blade should not be inserted deeply 
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FIGURE 4-9. A, Schematic illustration of safe guide line for transoral 
vertical ramus osteotomy (TOVRO) to avoid inflicting injury on the inferior alveo-
lar neurovascular bundle (IANV). B, Schematic illustration shows setback of the 
distal segment after osteotomy in TOVRO and overlapping between the proxi-
mal and distal segments.

FIGURE 4-10. Marking of the antilingular eminence (A) and drawing with 
a black pencil of a lower guide line for osteotomy on the lateral surface of the 
mandible. An inferior osteotomy line made by an oscillating saw blade run 
along it (B). Note up and down securing of Bauer retractors (B). To view a 
color version of this illustration, refer to the color insert section at the 
back of this book.
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that it is less reliable to fi nd a small protuberance as an anti-
lingular eminence than as an indication of the mandibular 
foramen. Fontura et al26 described that the mandibular foramen 
is most often located in the middle third of the ramus of the 
mandible horizontally and in the superior third vertically. In 
my experience, confi rmation of the location of the antilingu-
lar eminence that is based on the location of the mandibular 
foramen on panoramic radiography facilitates verifi cation of 
its position.

As is shown in Figures 4-9 and 4-10, a downward vertical 
guide line for osteotomy should be drawn from the antilingular 
eminence to the midportion of the antegonial notch, keeping 
parallel to the posterior border of the ramus. This line can be 
confi rmed easily with the mouth mirror in indirect view, as is 
shown in Figure 4-10, B. The osteotomy line is made fi rst with 
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FIGURE 4-6. A, Schematic illustration of the balancing of pulling forces 
from three different skeletal muscle groups that have molar teeth as a fulcrum 
of action. B, Stable zone for repositioning of the apex of the coronoid process 
in VTO for transoral vertical ramus osteotomy (TOVRO). Superior and rear posi-
tion (red line) of it after VRO movement is stable but inferior and rear positioning 
(blue line) is unstable to make open-bite. To view a color version of this 
illustration, refer to the color insert section at the back of this book.
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FIGURE 4-7. A, Bauer retractor. B, A round oscillating saw blade 
(Stryker’s).
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FIGURE 4-8. Vertical sectional view of important anatomic structures 
around the osteotomy line of a transoral vertical ramus osteotomy (TOVRO) in 
human cadaver.
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when the level of the mandibular foramen is passed during 
upward movement. Moreover, oblique insertion of the saw 
blade is recommended during upward osteotomy to avoid 
injury to the maxillary artery (Figure 4-12). In addition, secur-
ing the wing of a Bauer retractor at the sigmoid notch to the 
end is very important for protecting the masseteric branches 
of the maxillary artery. When TOVRO osteotomy is com-
pleted successfully, the proximal segment usually becomes 
mobile and its lateromedial cut surface can be seen partially. 
A periosteal elevator is introduced to aid lateral mobilization 
of the proximal segment. The same procedure is performed on 
the opposite side. When the proximal segment is separated 
from the distal segment, all periosteum that is attached to the 
medial side of the proximal segments is stripped. Such detach-
ment of the periosteum enables easy setback of the distal 
segment without soft tissue interference, even when a large 
amount of setback is needed. Concern has been expressed 
about the risk of dislocation of the condylar head or large 
displacement of the proximal segments when extensive strip-
ping of the soft tissue of the proximal segment is performed.27,38 
However, in my clinical experience, such overall stripping of 
the periosteum does not impose any interference in the normal 
bone healing process nor any avascular complications in the 
proximal segment.21 Instead, it allows free movement of the 
proximal segment during the bone healing process. It also 
enhances the gradual and remarkable remodeling of hard and 
soft tissues on the proximal segment as a favorable course of 
lateral face remodeling.31

After removal of the throat pack, copious irrigation with 
normal saline in the oral cavity reduces postoperative nausea. 
A feeding tube is inserted through a nare into the stomach to 
remove gastric fl uid contents accumulated during the opera-
tion. Then fi nal occlusion is guided by the wafer splint, and 
MMF is performed with loop wires that maintain the lateral 
overlapping of proximal segments and with periosteal eleva-

tors that are secured between the proximal and distal 
segments.

When MMF is completed, the overlapping status of the 
proximal segment onto the distal segment must be reevalu-
ated. If any interference occurs during setback of the distal 
segment, or if large divergence of the proximal segment is 
noted, the medial portion of the proximal segment should be 

FIGURE 4-11. Photograph shows lateral overlapping of the proximal and 
distal segments after successful completion of transoral vertical ramus oste-
otomy (TOVRO). To view a color version of this illustration, refer to the 
color insert section at the back of this book.
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FIGURE 4-12. Important anatomic location of the maxillary artery in 
association with penetrating direction and depth of a round oscillating saw 
blade along transoral vertical ramus osteotomy (TOVRO). High risk of injury to 
the maxillary artery in perpendicular direction of the saw blade (A) and safe 
modification of its direction (B).
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when the level of the mandibular foramen is passed during 
upward movement. Moreover, oblique insertion of the saw 
blade is recommended during upward osteotomy to avoid 
injury to the maxillary artery (Figure 4-12). In addition, secur-
ing the wing of a Bauer retractor at the sigmoid notch to the 
end is very important for protecting the masseteric branches 
of the maxillary artery. When TOVRO osteotomy is com-
pleted successfully, the proximal segment usually becomes 
mobile and its lateromedial cut surface can be seen partially. 
A periosteal elevator is introduced to aid lateral mobilization 
of the proximal segment. The same procedure is performed on 
the opposite side. When the proximal segment is separated 
from the distal segment, all periosteum that is attached to the 
medial side of the proximal segments is stripped. Such detach-
ment of the periosteum enables easy setback of the distal 
segment without soft tissue interference, even when a large 
amount of setback is needed. Concern has been expressed 
about the risk of dislocation of the condylar head or large 
displacement of the proximal segments when extensive strip-
ping of the soft tissue of the proximal segment is performed.27,38 
However, in my clinical experience, such overall stripping of 
the periosteum does not impose any interference in the normal 
bone healing process nor any avascular complications in the 
proximal segment.21 Instead, it allows free movement of the 
proximal segment during the bone healing process. It also 
enhances the gradual and remarkable remodeling of hard and 
soft tissues on the proximal segment as a favorable course of 
lateral face remodeling.31

After removal of the throat pack, copious irrigation with 
normal saline in the oral cavity reduces postoperative nausea. 
A feeding tube is inserted through a nare into the stomach to 
remove gastric fl uid contents accumulated during the opera-
tion. Then fi nal occlusion is guided by the wafer splint, and 
MMF is performed with loop wires that maintain the lateral 
overlapping of proximal segments and with periosteal eleva-

tors that are secured between the proximal and distal 
segments.

When MMF is completed, the overlapping status of the 
proximal segment onto the distal segment must be reevalu-
ated. If any interference occurs during setback of the distal 
segment, or if large divergence of the proximal segment is 
noted, the medial portion of the proximal segment should be 

FIGURE 4-11. Photograph shows lateral overlapping of the proximal and 
distal segments after successful completion of transoral vertical ramus oste-
otomy (TOVRO). To view a color version of this illustration, refer to the 
color insert section at the back of this book.
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FIGURE 4-12. Important anatomic location of the maxillary artery in 
association with penetrating direction and depth of a round oscillating saw 
blade along transoral vertical ramus osteotomy (TOVRO). High risk of injury to 
the maxillary artery in perpendicular direction of the saw blade (A) and safe 
modification of its direction (B).
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Stryker’s oscillating saw and a rounded blade parallel to and 
about 2.0 mm posterior to the guide line. Once the shallow 
initial line has been engraved into the lateral cortex with an 
oscillating saw blade, its parallelism with the guide line should 
be rechecked via mirror view before bicortical passing is initi-
ated, as is shown in Figure 4-10, B. Bicortical passing through 
the ramus from lateral cortex to medial cortex with an oscil-
lating saw blade should be performed under copious irrigation 
with cooling water. When the blade passes through the medial 
cortex, the surgeon can feel the digital sensation of the passing 
blade on his fi ngers. Once the saw blade is confi rmed to have 
passed through the medial cortex, a downward cutting move-
ment of the saw to the antegonial notch can be completed 
easily and quickly without resultant injury to the IANV or 
the major vessels inside of the ramus; the IANV runs anterior 
to the guideline, and no major vessels are located in the depth 

of saw blade along the osteotomy line (Figure 4-11). There-
fore, no noticeable active bleeding occurs during this proce-
dure unless accidental injury to the IANV occurs.

When the downward osteotomy has been completed, a 
second osteotomy line must be drawn in the upper part of the 
ramus with use of the oscillating saw blade, which must pass 
directly from the upper end of the lower osteotomy line, near 
the antilingular eminence, and oblique to the sigmoid notch 
(see Figure 4-9, A). The direction of this oblique osteotomy 
line must be confi rmed indirectly with the mouth mirror. This 
upward and oblique osteotomy is continued superior and 
slightly anterior to the midportion of the sigmoid notch, 
resulting in thinner bone overlapping of the distal segment 
onto this area (see Figure 4-9).

Because of increased risk of damage to branches of the 
maxillary artery that are located medially near the mandibular 
foramen, an oscillating saw blade should not be inserted deeply 

Antilingular eminence

Guide line

A

1ANV
Osteotomy

line

1

2

B

A

B

FIGURE 4-9. A, Schematic illustration of safe guide line for transoral 
vertical ramus osteotomy (TOVRO) to avoid inflicting injury on the inferior alveo-
lar neurovascular bundle (IANV). B, Schematic illustration shows setback of the 
distal segment after osteotomy in TOVRO and overlapping between the proxi-
mal and distal segments.

FIGURE 4-10. Marking of the antilingular eminence (A) and drawing with 
a black pencil of a lower guide line for osteotomy on the lateral surface of the 
mandible. An inferior osteotomy line made by an oscillating saw blade run 
along it (B). Note up and down securing of Bauer retractors (B). To view a 
color version of this illustration, refer to the color insert section at the 
back of this book.
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(see Figure 4-9, A). The direction of this oblique osteotomy 
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upward and oblique osteotomy is continued superior and 
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FIGURE 4-9. A, Schematic illustration of safe guide line for transoral 
vertical ramus osteotomy (TOVRO) to avoid inflicting injury on the inferior alveo-
lar neurovascular bundle (IANV). B, Schematic illustration shows setback of the 
distal segment after osteotomy in TOVRO and overlapping between the proxi-
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FIGURE 4-10. Marking of the antilingular eminence (A) and drawing with 
a black pencil of a lower guide line for osteotomy on the lateral surface of the 
mandible. An inferior osteotomy line made by an oscillating saw blade run 
along it (B). Note up and down securing of Bauer retractors (B). To view a 
color version of this illustration, refer to the color insert section at the 
back of this book.

Advantages of IVRO

• Short operation time 

• Little risk for inferior alveolar nerve damage 

• Facilitates esthetic improvement through continuous 
remodeling of mandible 

• Improving TMJ disorders 

• Shows good and predictable stability

(Nordin et al., 1987)

(Astrand and Ridell, 1973; Hall and McKenna, 1987)

(Jung et al., 2010)

(Jung et al., 2009)

(Jung et al., 2013)

Facilitates esthetic improvement through 
continuous remodeling of mandible

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

Facilitates esthetic improvement through 
continuous remodeling of mandible

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

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 Shows good stability and 
predictable

Shows good stability and 
predictable

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

Active physical therapy
1. Open your mouth as large as possible. 
(x3) 

1.1. while opening, check mandibular 
mid line 

1.2.while closing, check the gap 
between splint and lower tooth 

2. Move your lower jaw anteriorly. (x3) 

3. Move your lower jaw to left side (x3) 

4. Move your lower jaw to right side (x3) 

5. The above instructions constitute 1 
cycle. Follow this sequence.

6. Repeat the above physical therapy 
protocol for 1 hour. 

7. Nexk, fix the lower jaw to the upper jaw 
for 2 hours. 

8. During physical therapy, the training 
elastics must be kept at the indicated site. 

9. Please avoid relatively hard food and take 
care not to break splint 

The splint will be removed after 1 to 2 weeks 
of physical therapy, depending on the 
prognosis. Although this therapy is difficult, 
please persevere until it is finished. 

Follow this physical therapy for about 1 
month for stable, functional results.

Modification of IVRO

Y-VRO J-VRO
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Abstract

Postoperative Stability after Sagittal Split Ramus Osteotomy

하악지 시상분할골절단술을 이용한 하악골 악교정 수술 후, 술 전 위치로의 회귀 현상은 

다양한 정도로 발생된다. 특히 하악골 후퇴 수술은 국내 악교정 수술의 대부분을 차지하고 

있지만 수술 이동 방향 중에는 다소 안정성이 떨어지는 것으로 보고되고 있다. 이러한 술 

후 회귀현상은 한 가지 원인에 의해 발생하는 것이 아니라 다양한 기여요인이 복합적으로 

작용하여 나타나게 되며, 고정 방법, 과두 변위, 수술 교합, 근심골편의 회전, 수술량, 수술

이동 방향 및 주변 근육의 작용 등이 거론되고 있다. 장기적으로 안정적인 수술 결과를 위

하여 이러한 기여요인에 대해 이해하고 수술 과정에 고려하는 것이 요구된다. 본 연제에서

는 하악골 악교정 수술 후 회귀현상의 기여요인에 대해서 골격성 III급 부정교합 환자의 하

악골 후퇴 수술에 국한하여 문헌고찰과 함께 토론하고자 한다. 
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Abstract

Malarplasty

한국인을 비롯한 동양인들은 주로 중두개형(mesochphaly)의 두개골을 많이 가지고 있어 

얼굴이 편평하고 폭이 넓고 길이가 짧으며 관골부위가 돌출되고 하악각이 후하방으로 돌

출되어 사각형의 안모를 가지고 있는 경우가 많다. 관골은 안면부의 양측에 대칭적으로 돌

출되어 있는 조직으로 정면 및 측면 모두에서 타원형 안모 형태를 이루는데 중요한 역할을 

하는 부위이다. 

얼굴형은 얼굴뼈의 모양에 따라 결정되게 된다. 얼굴뼈의 모양을 고쳐서 얼굴형을 개선

하고자 하는 수술을 안면윤곽수술이라고 하는데 관골성형술은 한국에서 가장 빈번히 이루

어지고 있는 수술이다. 관골부가 돌출된 사람들은 얼굴이 더 넓게 보일 뿐만 아니라 고집

이 세게 보이고 나이 들어 보이는 인상을 주게 된다. 특히 관골부가 돌출된 여자들은 남성

적 이미지와 팔자가 세 보인다 는 이유로 국내에서는 돌출된 관골을 축소시키는 관골축소

술(reduction malarplasty)을 원하는 경우가 많다. 

뼈를 잘라내는 하악각성형술과는 다르게 관골성형술은 관골을 골절단하고 재위치시키고 

고정시키는 고난도의 수술이다. 관골은 골수가 적은 피질골로 이루어져 있으므로 첫 수술

시 긴밀한 골접촉이 이루어지지 못하면 불유합이 되기 쉽다. 그리고 관골에는 교근이 기시

하는 부위이므로 저작시 지속적으로 힘을 받는 부분이므로 견고한 고정이 중요하다. 

관골성형술은 악교정수술과 달리 역사가 짧고 아시아 국가들에서 주로 이루어지고 있으

며 술자마다 방법이 다양하여 아직까지 최고의 결과를 내는 수술방법에 대한 consensus가 

없다. 

본 발표를 통하여 언급할 내용은 다음과 같다. 

1. 관골수술의 국내 트랜드

2. 정확한 골절단 방법

3. 견고한 고정방법

4. 관골수술의 효과

5. 관골수술의 부작용

6. 관골수술 후 불유합된 관골의 재건수술
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A simple method of reduction malarplasty 
Plast Reconstr Surg 1997 Feb 99(2) 348-55 

 

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

 

 

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

 

True Intraoral Reduction Malarplasty with a Minimally 
Invasive Technique 

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

 

Malar Augmentation With Self-drilling 
Single-Screw Fixation 

Arch Fac Plast Surg 2000 Jul-Sep 2(3) 222-5 
 

Reduction Malarplasty through an Intraoral 
Incision: A New Method 

Plast Reconstr Surg 2000 Dec 106(7) 1514-9 
 

 

Intraoral Approach for Reduction Malarplasty: 
A Simple Method 

Plast Reconstr Surg 2003 Jan 111(1) 453-60 
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Masseter 
muscle 

Zygomaticus 
major muscle 
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Three-dimensional assessment of zygomatic malunion using computed tomography in patients with 
cheek ptosis caused by reduction malarplasty 
Journal of Plastic, Reconstructive & Aesthetic Surgery (2012)65, 448-455 
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Topographic anatomy of the zygomatic arch and temporal fossa: A cadaveric study 
Journal of Plastic, Reconstructive & Aesthetic Surgery (2009)62, 1375-1378 
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Resorption Un-union     Fracture   

①
②
③
④

개구운동

<< >> 
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Occlusion-fit zygoma guide 
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Conventional Procedures J Craniofac Surg 2009 Sep20 Suppl2 1856-61 

• Zygomatic Nonunion After Reduction Malarplasty J Craniofac Surg 2009 May 20(3) 849-
52 

• 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 by 3-mm Percutaneous Osteotomy Aesth Plast Surg 2006 May-

Jun 30(3) 333-41 Epub 2006 May 4 
• Reduction Malarplasty Plast Reconstr Surg 2004 Apr15 113(5) p1497-9 
• Infracture Technique for Reduction Malarplasty with a Short Preauricular Incision Plast 

Reconstr Surg 2004 Apr1 113(4) 1253-61 
• Endoscopically Assisted Malarplasty: One Incision and Two Dissection Planes Plast 

Reconstr Surg 2003 Jan 111(1) p461-7 
 

• Intraoral Approach for Reduction Malarplasty: A Simple Method Plast Reconstr Surg 
2003 Jan 111(1) 453-60 

• Reduction Malarplasty Using 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) 269-74 
• 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 
• Reduction Malarplasty through an Intraoral Incision: A New Method Plast Reconstr Surg 

2000 Dec 106(7) 1514-9 
• True Intraoral Reduction 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 Malarplasty in Asians: Quick Combined Surgery 

Aesth Plast Surg 1998 Jul-Aug 22(4) 289-97 
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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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Abstract

Mandibular angle resection

일반적으로 사각형의 얼굴 형태는 얼굴이 커 보이며 고집이 세고 딱딱한 인상을 주게 되

어 우리나라를 비롯한 동양에서는 계란형의 얼굴을 심미적으로 선호하여 왔다. 사각형의 

얼굴형태는 다양한 패턴의 관골축소술과 하악각 그리고 하악골 경계부 성형을 통해 개선

될 수 있다. 사각턱의 원인은 돌출된 하악각, 교근의 비대, 이악물기, 이갈이 등을 꼽을 수 

있다.

이러한 얼굴형태의 교정 수술을 위하여 술 전 분석이 우선 시행되어지는데 시각적으로 

보이는 이미지와 natural head position 상태에서 촬영한 clinical photo를 통하여 안면 비대

칭 및 모양을 판단한다. 다음으로 cephalometric PA, lateral 및 facial CT 촬영을 통하여 골

격적 비대칭을 검사한다. 추가적으로 비대칭에 대한 구조적 판단을 위해 3D 분석 프로그램 

또는 RP model을 제작하여 삼차원적으로 분석할 수 있으며, 마지막으로 환자의 요구사항

을 중점적으로 분석 사항에 반영해야 한다. 

 하안면의 contouring surgery 대상은 하악각, 하악체 그리고 하악지, 하악골 하연, 전방

의 턱 부위이며 축소 수술 및 증대 수술을 고려할 수 있다. 이때 주의해야할 해부학적 구조

물로는 하치조신경 및 혈관, 이신경, 설신경 등이 있다. 

돌출된 하악골 축소를 위하여 주로 시행되는 수술로 하악각절제술과 하악골피질골절제

술이 있다. 하악각절제술은 하악골 하방 1/3의 폭을 줄이기 위해서 또는 하악각 부위의 

각을 증가시키기 위하여 시행한다. 이 때 하악각에서 귓불 부위의 길이가 2cm 정도 유지

가 되어야 하며, 2cm 이하이면서 하악각이 작다면 이부의 길이를 증가시켜주는 것을 고려

해야 한다. 

기존에는 oscillating saw 또는 reciprocating saw를 사용하였으며, 하악지의 전방경계 하

방 하연에서 시작하여 교합면의 연장선이 하악지의 후방경계와 만나는 지점까지 골절단술

을 시행한다. 이 때 숙련된 술자는 환자의 기대치를 반영하여 수술을 시행하며, 하치조신경 

및 혈관을 손상 시키지 않도록 주의를 기울여야 한다.
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최근에는 수술의 정확도를 높이기 위해 3D RP model을 이용한 acrylic surgical stent를 

제작하거나 3D 분석 프로그램을 통하여 양측의 비대칭 정도를 확인할 수 있으며, 또한 모

의 수술 시행 후의 모습 예측이 가능하다. 

하악외측피질골절제술은 협측 피질골을 절제하면 전방에서 바라봤을 때 bigonial width

를 줄여주는 수술이다. 통상적으로 coronoid notch 하방 10 mm가 최상방 경계, 그리고 

mental foramen으로부터 10 mm 후방을 최전방 경계로 시행한다. 

하악하연골절단술은 하악각절제술이나 하악외측피질골절단술 등을 시행한 후에 이들을 

보완하여 비대칭을 해소하고 작은 하안모를 만들어주기 위하여 병행하는 경우가 많다. 

최근에는 전방 턱 부위가 넓은 경우, 하악 전방부 장안모와 사각턱을 동시에 가지는 경우 

하악우각부에서 턱끝까지 좌우로 이어지는 경우 하악골의 길이와 폭을 동시에 줄이기 위해 

genioplasty를 동시에 시행하거나, 하악하연골절단술의 범위를 전방부위로 연장할 수 있다. 

이번 강연에서는 이러한 돌출된 하악골 축소를 위한 진단, 해부학적 고려사항, 수술 기법, 

합병증 등에 대하여 증례보고와 문헌고찰을 통하여 정보를 공유하고자 한다.
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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

Causes of squared-shaped face

Prominent mandibular angle

Hypertrophy of Masseteric muscle

Clenching

Bruxism 

Preoperative analysis

Clinical assessment

• Visual exam 

• Photographs 

(facial frontal, 45°oblique, 90°lateral view)

– Facial symmetry & shape

Radiographic examination

• Cephalo PA & Lateral, Facial CT scan 

3D image, RP model

Patient’s request 

t
r

z
y

z
y

g
o

go

g
n

g

Contouring surgery of lower face

Angle

Body & ramus

Inferior border

• Augmentation

• Reduction

Chin

• Augmentation

• Reduction

• Advancement

• Setback

Anatomical structures

Inferior alveolar nerve and vessel

Mental nerve

Lingual nerve

Atlas of Human Anatomy, 14th edition
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To correct the prominent mandibular angle of squared-shaped face

Mandibular angle ostectomy

Ramus corticectomy

- Ostectomy

- Corticectomy

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

Approach

Extraoral

• Submandibular / retromandibular

Approach

Intraoral

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

Conventional method 

Oscillating saw

Reciprocating saw
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Osteotomy line 

Inferior border below the 

anterior border of ramus

Posterior border on the 

occlusal plane

Experience of operator, 

expectation of patient, & 

inferior alveolar nerve & 

vessels

Alternative method 

Acrylic surgical stent using 3D RP model

- To be more accurate 

Textbook of Maxillofacial Plastic & Reconstructive Surgery, third edition

Alternative method 

3D analysis software

- To compare both sides and predict the amount of reduction

Alternative method 

‘Guarded’ oscillating saw

- To avoid over-resection and nerve injury

Standardization of surgical techniques used in facial bone contouring 
-Lee
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Patient (31 yrs / F)

Problem list

Prominent chin 

Prominent Mn angle

Op plan

Genioplasty

Both Mn angle reduction

Both paranasal augmentation

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

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

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

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

Patient (20 yrs / F)

Problem list

Prominent Mn angle

Op plan

Both Mn angle ostectomy

Both Mn ramus corticectomy
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For correction of asymmetry

To make lower face slender

Patient (23 yrs / M)

Problem list

Asymmetric inferior border of mandible

Op plan

Lt Mn inferior border ostectomy
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Mandibular angle ostectomy (MAO) 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
-J.Cui et al

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
-J.Cui et al

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology
-J.Cui et al

A

B

Radiographic exams

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology
-J.Cui et al
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The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology
-J.Cui et al

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology
-J.Cui et al

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

of radiographic analysis

Average decrease of 15.4 mm in MAO patients, but only 7.6 mm in 

MASO patients

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology
-J.Cui et al

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 120o in normal Chinese)

The Effect of Different Reduction Mandibuloplasty Types on Lower Face Width and Morphology
-J.Cui et al

For broad anterior chin 

Combining with genioplasty or extending inferior border ostectomy

Textbook of Maxillofacial Plastic & Reconstructive Surgery, third edition

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 
-Lee
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Among 888 patients who underwent mandibular angloplasty with 

or without combined genioplasty, 

Standardization of surgical techniques used in facial bone contouring 
-Lee

0
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Complications

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 
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Abstract

Advancing and Lengthening Genioplasty for Receded 
and Short Chin

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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Abstract

선수술후 불안정교합 매니지먼트

Management of unstable occlusion after surgery-first 
orthognathic surgery

수술 먼저 하는 선수술! 빠른 외모 개선 및 치료기간 단축으로 환자들이 좋아하고, 수술

후 교정치료, 물 흐르듯 자연스럽게 되어 술자에게도 편한 치료입니다. 선수술교정치료를 

경험한 선생님들은 한결같이 이야기합니다. 미래의 수술교정은 모두 선수술이 될 것이다 

라고. 그러나 일각에서는 아직도 선수술은 불안하다고 이야기 하고 있습니다. 할 수 있는 

경우만 해야 한다고 하고 있습니다. 왜 그런가요? 

의학 치의학의 모든 술식이 그러하듯이 진보에 진보를 거듭하고 있습니다. 특히 새로운 

술식은 하루가 다르게 발전을 거듭하고 있으며 선수술도 마찬가지 입니다. 오늘날의 선수

술은 이전의 선수술과 큰 차이를 보이고 있습니다.

1세대 선수술: 그냥 먼저 수술

2세대 선수술: 교정 시뮬레이션 후 수술

3세대 선수술: 구치부 교합고경 변화를 고려하여 수술교합 형성

4세대 선수술: 스플린트에 의한 불안정교합 매니지먼트

5세대 선수술: 3차원 영상분석에 의한 과두 및 골편 위치 매니지먼트

수술위치로 석고모형을 가이드하였을 때 교합이 비교적 안정적으로 보이면 수술 먼저 할 

수 있습니다. 이는 누구나 할 수 있는, 그리고 먼 과거에도 그리 해왔던 선수술입니다. 이

를 우리는 1세대 선수술이라 부르고 있습니다. 치아에 크라우딩 등이 있어 복잡한 교정치

료가 필요한 경우 즉 교정치료를 시뮬레이션 하지 않고 정확한 상하악 수술위치를 정할 수 

없는 경우 실제 술전교정 대신 교정시뮬레이션을 하고 악골의 수술위치를 결정할 수 있습

니다. 이렇게 교정 시뮬레이션을 하고 선수술하는 경우 이를 2세대 선수술이라 하고 있습

니다. 교정의사와의 협진이 필요하고 교정의사의 경험이나 능력에 의해 선수술 가능성이 

결정될 수 있습니다. 술전 교정 하지 않고 수술을 할 경우, 구치부 interference에 의해 교합
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고경이 증가하게 되고 이렇게 증가한 교합고경은 수술후 교정치료 기간 중 회복되고 이로 

인해 하악골이 클로져되는 바 이러한 하악골의 클로져로 하악치아가 전상방으로 이동되는 

것을 염두에 두고 수술교합을 형성할 때 우리는 이를 3세대 선수술이라 부르고 있습니다. 

소위 compensatory setback으로 수술교합을 형성함으로 3급으로의 relapse를 원천적으로 

차단할 수 있게 되었습니다. 과거에는 선수술후 불안정한 교합으로 하악골이 shifting 되는 

것을 막기 위해 교합조정을 통해 수술후 교합이 안정적이게끔 한 후 수술을 하는 경우도 

있었습니다. 그러나 과도한 치아 삭제로 인해 여러 가지 문제가 있어 이러한 불안정한 교합

을 치아삭제 대신 스플린트 장착으로 대처하는 방법이 제시되었습니다. 상악이나 하악 어

느 한 쪽에 CR splint를 장착함으로써 occlusal interference 로 인해 하악골이 shifting 되는 

것을 막을 수 있게 되어 선수술의 외연이 크게 확장되었습니다. 특히 최근에는 별도로 새로

운 스플린트를 제작하는 것이 아니라, IMF시 사용한 스플린트에 retention resin form을 형

성하여 가철식으로 계속 끼게 함으로써 술자의 편의성 또한 크게 증진되었습니다. 나아가 

바로 flat splint 로 조정하는 것이 아니라 스플린트에 있는 indentation을 어느 정도 유지하

면서 스플린트를 장착할 경우 이로 인해 하악골의 orthognathic position이 유지되면서 수

술로 인해 다소의 과두 변위가 있었다 하더라도 수술교합의 변화없이 다시 말해 원심골편

의 변위 없이, 근심골편 및 과두가 제위치 될 수 있음이 증명되어 많은 외과의사들을 고무

시키기도 하였습니다. 이전에는 선수술후 CR splint 로 바로 바꿈으로 인해 수술로 과두가 

일정양 이상 변위된 경우 과두 및 근심골편이 제위치 되면서 원심골편 즉 수술교합의 변화

가 불가피하게 나타난 반면, 새로운 술식에서는 스플린트 매니지먼트를 통해 과두 및 근심

골편의 제위치는 허용하면서 원심골편 및 수술교합의 유지가 가능하게 되었습니다. 이러한 

선수술 프로토콜을 5세대 선수술이라고 부르고 있습니다.

이러한 스플린트 계속장착으로 수술후 불안정 교합을 대처할 수 있을 뿐 아니라 수술시 

있을 수 있는 과두 변위까지  매니지할 수 있게 되어, 그야말로  선수술은 종래의 술전교정 

시 보다 더욱 안정적인 술식으로 자리매김하게 되었습니다. 본 강의는 보다 많은 환자들이 

선수술의 혜택을 받을 수 있도록 선수술교정의 최신 개념 특히 수술후 불안정교합 매니지

먼트를 전형적인 증례와 함께 소개 하고자 합니다.
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Unstable occlusion …

4w

Flat type
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8 w

Orthognathic
Surgery

wks2 4 6 8

Surgical Splint Guide Splint Flat Splint

Splint

Upper Arch Bonding

Lower Arch Bonding
MMF

Partial flattening Full flattening

2w  4w  6w  8w

Can be managed by continuous use of the splint !

Unstable occlusion If the condyle is displaced…
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How do we maintain surgical occlusion ?

. Do semi-rigid fixation, rather than rigid !

. Do Inter-maxillary fixation well !

Orthognathic
Surgery

wks3 5 7 9

Surgical Splint

Splint

Upper Arch Bonding

Lower Arch Bonding
MMF

Partial flattening Full flattening

Guide Splint Flat Splint

. Extend IMF period!

. Do partial flattening before full flattening!

. Have the patient wear the splint well!

CBCT-generated Ceph (CG Ceph) !

술전

술후 4d
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술후 3w

술후 3w

술직후

술후 5w

술후 3w

술후 3w

술후 5w

perfect repositioning !
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술후 5w

Didn’t do full  flattening 

partial flattening

full flattening

016x022 copper NiTi Standard edgewise bracket

7w

Flat splint
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9w

7 to 7 bonding

9w

FB 3M

FB 4M

FB 5M

Orthognathic
Surgery

wks3 5 7 9

Surgical Splint

Splint

Upper Arch Bonding

Lower Arch Bonding
MMF

Partial flattening Full flattening

Guide Splint Flat Splint

. Extend IMF period!

. Do partial flattening before full flattening!

. Have the patient wear the splint well!

Condylar displacement

3w  5w  7w  9w

3-5-7-9  protocol !

Also can be managed by continuous use of the splint !
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Next Generation?

How Can We Manage Unstable Occlusion 
in Surgery-First Patients ?

Surgery-First Orthodontics as a Way of
Accelerating Tooth Movement

Hyeon-Shik Hwang, DDS,MSD,PhD

Chonnam National University School of Dentistry
Korean Adult Orthodontic Research Institute 

Gwangju and Seoul, Korea

Align Technology
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. No need of molar banding !

. Acceleration of tooth movement via RAP !

인비절라인수술환자는선수술 !

Orthognathic
Surgery

wks2 4 6 8

Surgical Splint Guide Splint Flat Splint

Splint

Upper Arch Bonding

Lower Arch Bonding
MMF

Partial flattening Full flattening

. Earlier tooth movement !

. While maintaining orthognathic position of mandible

선수술환자는인비절라인으로 !

Orthognathic
Surgery

wks2 4 6 8

Surgical Splint Guide Splint Flat Splint

Splint

Upper Arch Bonding

Lower Arch Bonding
MMF

Partial flattening Full flattening

Orthognathic
Surgery

wks2 4 6 8

Surgical Splint

Splint

MMF

Orthognathic
Surgery

wks2 4 6 8

Surgical Splint

Splint

MMF

Orthognathic
Surgery

wks2 4 6 8

Surgical Splint

Aligner

MMF

SF Aligner
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