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Fig. 1.1 Surgical correction of retrognathia (a) Sliding osteotomy of the body of the mandible (Angle) (b) Subapical
step osteotomy in the mandibular body (v. Eiselsberg) ©Copyright Keisuke Koyama 2020. All rights reserved

Fig. 1.2 Development of oblique/vertical mandibular oste-  Oblique osteotomy by Robinson et al. (d) “Inverted L.” oste-
otomy—according to Bell etal. [1, 51] (a) Subcondylar oste-  otomy by Wassmund (e) “C” osteotomy by Caldwell et al.
otomy by Blair (b) Oblique osteotomy by Limberg (¢) ©Copyright Keisuke Koyama 2020. All rights reserved
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Fig. 1.3 The development from the subcondylar osteot-
omy to the vertical osteotomy. Different lengths of intra-
oral vertical ramus osteotomies (IVRO) (a) (Blair [29];

- {,_)7 i _‘>\\
N R
e >

Blair [30]} (b) Perthes [34] (¢) Winstanley (1968)
©Copyright Keisuke Koyama 2020. All rights reserved
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Fig. 1.4 First oblique vertical ramus osteotomy accord-
ing to Limberg [11]. Extraoral-cervical approach for cor-
rection of mandibular retrognathia and open bite (a)
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Osteotomy (b) Rotational movement of the mandible (c)
Situation after correction with anterior open bite
©Copyright Keisuke Koyama 2020. All rights reserved
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Fig. 1.5 Vertical oblique osteotomy with cortico-
cancellous bone graft according to Robinson [19]
©Copyright Keisuke Koyama 2020. All rights reserved

Fig. 1.6 (a) Vertical osteotomy with partial decortication (b) Integration of cortico-cancellous graft into the osteotomy
defect [20] ©Copyright Keisuke Koyama 2020. All rights reserved
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Fig. 1.7 Vertical osteotomy without a cortico-cancellous
graft into the osteotomy defect and direct interosseous wiring
[21] ©Copyright Keisuke Koyama 2020. All rights reserved
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Fig. 1.8 C-shaped osteotomy of the ramus by Wassmund [43] (a) Outline of the osteotomy (b) Osteotomy and reloca-
tion of the distal segment ©Copyright Keisuke Koyama 2020. All rights reserved

Fig.1.9 The C osteotomy and the inverted vertical L osteotomy [22] (a) Osteotomy design (b) Relocation of the distal
segment, wire osteosynthesis ©Copyright Keisuke Koyama 2020. All rights reserved
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Fig.1.10 Development of the sagittal split osteotomy (a)
Perthes osteotomy (1924) (b) Kazanjian and Converse
(1951) (¢) Schuchardt [26] (d) Trauner & Obwegeser [35]
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(e) Dal Pont [44] (f) Hunsuck [45] ©Copyright Keisuke
Koyama 2020. All rights reserved

Fig. 1.11 Earliest depiction of the sagittal split osteot-
omy of the Ramus by Perthes [34] (transfacial approach)
©Copyright Keisuke Koyama 2020. All rights reserved
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Fig.1.12 The development of the sagittal split osteotomy from Schuchardt (a) to the Trauner/Obwegeser technique (b)
(intraoral approach) ©Copyright Keisuke Koyama 2020. All rights reserved

Fig. 1.13 Complete and extended stepped osteotomy of  setback (d) mandibular advancement ©Copyright Keisuke
the ramus according to Trauner and Obwegeser (1955) (a)  Koyama 2020. All rights reserved
buccal osteotomy (b) lingual osteotomy (¢) mandibular
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Fig. 1.15 Dal Pont distinguished in 1959 two sagittal
osteotomy forms depending on the intercortical cancel-
lous bone mass ©Copyright Keisuke Koyama 2020. All
rights reserved
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Fig. 1.14 Extended splitting variants on the buccal side
by Obwegeser [39, 40] and DalPont [41] ©Copyright
Keisuke Koyama 2020. All rights reserved

Loz Trauner and Obwegeser VOV Jlo ;0w Jlw g0
e gl 4ol 50 (i o L) (il - (B e g
Seut |y el 4y gt Sligen | wled b aiols I3
s ol il s ol g aisy

Ol aly J i segisiinl las Obwegeser N0 JLs o
oaliiul g 9,5 aelas JSII 5l L8 ol )0 plgseil (gog0s 3z
Sl pe s SS9 Juose lp po ) (2 Go9) 00l
o5 gty SIS 5, S

Jyd1a0d Jls jo Obwegeser oSS Lol capogs o
L cesloads eobdlii pes Joo Jlwss o egigiil
iy a2 e Vo U 355 3 i) pagipind
ONF Sy o)l 1,8

LY Jlo ol 55558l Jusle o SGaSS Dal Pont
ol 3 sl ems T 1 JI) asitid by ool 3
3,5 el gl Gligy wo fin (l3l sl pos Jse
199 Jlo o b S5 ol (VI8 5 100 N S)
by 4 V208 Lol el canloads piiise ndSSH L5
ol LI

Slszsl Y Sy )T j0 45 )W g9 5 5 JUu Sl (o099 gins! )
o3kl JBod )55 dombio 93 (s petud (SIS ojluil 4y oeid
a3 oo |y (0900 (pagaly (A A B galy g ol



Uy S8 53 SUSgil ol g2 laeade 1) Yixdy 19

Fig. 1.17 The sagittal split on the lingual side ends in the
region of the lingula ©Copyright Keisuke Koyama 2020.
All rights reserved
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Fig. 1.16 Sagittal retromolar osteotomy The ramus of
the mandible is split between the medial and lateral corti-
cal plates. The split extends to the posterior border of the
mandible (as indicated by the shaded lines) ©Copyright
Keisuke Koyama 2020. All rights reserved
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Fig. 1.18 Dal Pont—Hunsuck type of osteotomy which
comes through the medial cortex above the lingula and
anteriorly to the posterior border of the ramus—short lin-

Dysgnathiechirurgie und Ausblick. Mund-Kiefer- und
Gesichtschirurgie. 2003;7:371-9.

5.Angle EH. Double resection for treatment of mandib-
ular protrusion. Dent Cosmos. 1903;45:268-74.

6. von Eiselsberg J. Uber Plastik bei Ektropium des
Unterkiefers (Progenie). Wien Klin Wochenschr.
1906;19:1505-8.

7. Blair VP. Instances of operative correction of malrelation
of the jaws. Int J Orthodont. 1915;1(8):395-432.

8. Dingman RO. Surgical correction of the mandibular

prognathism. Am J Orthod. 1944;30(11):683-92.

gual osteotomy—SLO (a) mandibular advancement (b)
mandibular setback ©Copyright Keisuke Koyama 2020.
All rights reserved
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(Adapted from [3])

Sagittal-skeletal

Dysgnathia Dentoalveolar Dysgnathia

Overdeveloped lower face

Skeletal mandibular Dentoalveolar protrusion and

prognathism dento-maxillofacial
prognathism

Chin macrogenia

Underdeveloped lower face

Skeletal mandibular Dentoalveolar retrusion and

retrognathism dento-maxillofacial
retrognathism

Skeletal mandibular

micrognathia

Chin microgenia

High lower face

Chin macrogenia Dentoalveolar open bite

Low lower face

Chin microgenia Dentoalveolar deep/closed bite

Underdeveloped midface

Maxillary hypoplasia

Maxillary

retrognathism

Mandibular

pseudo-prognathism

Overdeveloped midface

Maxillary hyperplasia Dentoalveolar protrusion

Maxillary prognathism

Transversal growth disorders

Mandibular

hypoplasia

Mandibular

hyperplasia

Chin hypoplasia

Chin hyperplasia

Maxillary hypoplasia

Maxillary hyperplasia

OlsS

Als 0gzg Lad jo calitre Slps o Ll LELE o e

ol ool YU 5 00 )53 slag il oS i e

g5 oo el (Sl (5 lnial S ¢ loe Jliialais jl ez ST e
plod eol )3 il (RalS(goges (o2 (A o G &
A (Gdmdas Ay s yais Jells sSLILS o

W358 o0 )3 Libcon alive jeb 4y am aw ;2 (gl 25 e
S (Folite (a0 4 Ygona (Jl> cal L

LSLS Jaws S yioauw PP
N WRCOPEINE SPIONN

oailiSg 5 @

(Fod L) riaSVIL DL rols Yo din son e

SPgnle Yonsio son e

ShsS 48,b S Ml e

DS 48,b S sl e

Jlish Sle-giis a3l SG gl (oo SMSCie @
Dl ad )b S (5 ragen

U Sle ad )b Sy 53 la e

U Sle ad )b Sy sPhglae

Ugigllgiss GLSLS Uass ¥

a0 48 Ak Sl o, YW Yesgllgns sLilS o
5 Wgd g0 ogazme lalais aloz 5l g Vsigll 50 2 L S
D55 (50 5B 093 CoaBye 1 Sy a4y SO

i gl S (S8 - s slags il oS 5

= Jisbe ok 53 ey 4= Ygigllyns JI36l5T sla s lial
gD R (e AL A &y

welS g GlS s CuaBae b plate (kST - T DS
olss JUL Ld jo a5 VL S8 s sl Jse s JULsa s
gl 9 Sabygl gd oo chypai 9,800 )18 Juaie gl g
Al pYase Bl g qelate Wb LS slalass

Jlas &35SI S

39 ST plad g Jlewnyd (36151 I/ LS

b oo b Jliwss 36081 IIY oIS

Jlye O3lSTIIT U8



Ul S8 5> SliSei)l o g slaesdo ) Gindy PV

ol S Gllzej s oy calhas Joaie Gl Lass
25, Ll gedge al wims oo (LA ) (S3g0e 085 o8I S
Oygeo (ol e 0 il alil Cillas DbasS 4l 0 (goges

J23i0 pIad sy sulsy (5o8I §.¥

S o Rl o5 Dygo a4 Sige — Slad ambiud,
é‘jf." DG 0 CApogs doSte 0aeld 4 o e i >
Gl g (hasS gogee wl) MIBIL (BlE L5 2 0,
el ol o Y gsellgus elis )|

el = &j5e (090 Ay S b Jrdie 2352 55 e
gy S Ay S g - D g Al el )] Bl y (elad
0, sl o sl i o JlglS] el 4, (3, 1 35550
5 s Glid Heieadl Gl A Cad (g i (g0ges
6ol yo Dl (Jline lgre 4y ol ol boclass 1T ) e
A5 oo Colan @l e 4l basS ol b g oS e

p Sl Koo 3 D g gl ralS wuall o lse o
Eroy JBU (slad 4y i aS 2o ralS | 0ai VL sloax.als

ol cuely poye al,y cdayl i ol o 0ed o YU SE o (68
2550 Ly JIsSed ol S S s i o0 JBL el
3529 olisS 50 ) slagSIILy 5 e (olS 25
0333 0ligS B yg0 1o (g laxil jsb ay Lo &5 O jp0 S | o SalS
sl Lo o Jofall lgmiial (090e 0 0 (IS L g 055 e

e iy DES 3 Jyane 7 5550 s VY IS5
03 e 5 058 LS 5| S

S sl ilSawl sy SUWESI .6

Sl sLslS e
WYemdin cop LSV DL oo e
a8yl G (LasS s Phsen ]/ Pyl e

Lpufw.s jl dlSu.J.u |J|S.w| Doy Glmgill .9

o he &ygo 0, ol (g5 s

1815 a5l Gl o e 08 65501A

b oz o8 o5 B

15 00> 0y 5651 .C

Jloasl wisy 58l plsis 4 (S j5b 4 (a0 55|
b pedtns 022 bl o 1pj 05 o0 435 Sl )3 00

ol ol SO L€ SHW o i Al s, SO
2UoS alold slilo 5 jlae cpl (@ V. JSK0) 098 co 09> olad
et US g p bl (B8 Sz 50 Vb SE ) i Gl
39 393 railiS g 42 Wl 0 iz oo A2l ol pen
Cowly o ;0 VY Liloads oololias S jo a5 jglailen
le vy Jss)

Jusio auby 9.1

l12e Ay 35 0 90 g Cowl Jualin dozroaz 0ucld 4 Jnine
RPSIRTEN

4>l 0 ogee GRIFIL YL SE b 4 g, (ela8 &5 >

Fig. 2.1 Basic facial growth patterns [4] (a) Hyperdivergent (b) Neutral (¢) Hypodivergent ©Copyright Keisuke

Koyama 2020. All rights reserved
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Fig. 2.2 Various types and typical forms of dysgnathias
[6]. (a) Mandibular retrognathism. Retrognathism with
steep mandibular angle. Pronounced overbite and overjet.
Chronic breathing through the mouth. (b) Mandibular
prognathism. Prognathism of the lower jaw with retrogna-
thic maxilla and midface hypoplasia. (¢) Underdeveloped
face. Brachyfacial growth pattern with low facial height,
dentoalveolar protrusion in both jaws. (d) Mandibular ret-

Tijdschr Tandheelkd. 2007;114(1):34-40.

2. Hultgren BW, Isaacson RJ, Erdman AG, Worms FW,
Rekow ED. Growth contributions to class II correc-
tions based on models of mandibular morphology. Am
J Orthod. 1980;78(3):310-20.

3. Spiessl B. Osteosynthese bei sagittaler Osteotomie
nach Obwegeser-Dal Pont. Fortschr Kieferheilkd
Gesichtschir. 1974;18:145-8.

4. Tsaacson RJ, Erdman AG, Hultgren BW. Facial and
dental effects of mandibular rotation craniofacial biol-
ogy, monograph no. 10, Craniofacial growth series.

University of Michigan; 1981.

rognathism. Moderate retrognathia with maxillary dento-
alveolar protrusion and deep bite. (e) Overdeveloped
face—long face. Long flat lower face with severe func-
tional problems of the tongue, extreme open bite and
insufficient lip closure. (f) Low lower face. Extremely
deep bite with reduced lower facial height. ©Copyright
Keisuke Koyama 2020. All rights reserved
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1. Becking AG, DB. Disturbances of growth and

development of the maxillofacial skeleton. Ned
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facial skeleton. Boston, Toronto: Little, Brown; 1989. 5. Berkowitz S. Orthodontic analysis and treatment
6. Ricketts ARE. The biology of occlusion and the tem- planning in patients with craniofacial anomalies. In:

poromandibular joint. In: Modern man, 1972. Wolfe SA, Berkowitz S, editors. Plastic surgery of the
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