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CHANGE OF LATERAL SOFT TISSUE PROFILE AFTER
SURGICAL CORRECTION OF MANDIBULAR PROGNATHISM

Sang - Chull Lee, D.D.S., Yeo-Gab, Kim, D.D. S.
Dong - Mok Ryu, D.D.S., Wan-Kee Lee, D.D.S.

Dept. of Oral & Maxillofacial Surgery, College of Dentistry, Kyung Hee University

~— Abstract—
The purpose of this paper is o investigate changes in soft tissue in 22 patients ireated by vertical
ramus osteotomy and sagitial split ramus osteotomy for the correction of mandibular prognathism.
22 individuals, 12 males and 10 females, were selected from the patients with mandibular prognathism
at the Department of Oral and Maxillofacial Surgery, Colledge of Dentistry, Kyung Hee University.
Patient were analyzed with cephalogram taken 1 week before and at least 6 weeks after surgery under
the same condition.
Measurements were made constructed hard tissue and soft tissue points located on each before-and-
after film tracing.
Comparision were made of these figures to estimate the amount that the soft tissue followed the hard
tissue structures in each surgical procedure . ratio of soft and hard tissue changes were formulated.
The results were as follows.
1. The horizontal changes of Pogs and Bs as a ratio of the horizontal changes of Pog and B point were
1.02 and 1.16 respectively.
2. One millimeter of posterior changes at Pog resulted in 0.86mm of posterior change at Li and 0.09mm
of posterior change at Ls.
The greatest amount of soft tissue change occurred at Pogs, with substantially less posterior displace-
ment at Bs, even less at Li and at least at Ls.
3. The ratio of LI to Li was 1:0.81 and the ratio of LI to Ls was not significant.(1:0.17)
4. The ULA(Cm-Sn-Ls) and the relative lower lip projection(LLP) was increased, but the relative upper
lip projection(ULP) was slightly decreased.
5. The angular change of the upper lip inclined angle(Ls-Sn/ANS-PNS) and lower lip inclined angle
(Li-Pogs/Me-Go) expressed as a ratio of the posterior change of Pog were 0.57 and 0.20 respectively.
6. The ratio of the lower anterior facial height change of the soft tissue(Sn-Mes) to the hard tissue(ANS-
Gn) were 0.78 and and the ratio of vertical height changes of the hard tissue and soft tissue to
the posterior change of the Pog were 0.18 and 0.19 respectively.
7. The soft tissue angular change of facial convexity(G-Sn-Pogs) expressed as a ratio of the angular
change of the hard tissue angle of facial convexity(N-A-Pog) was 1.24.
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3 AFHE

* Bz A&H

N(nasion), S(sella turcica), ANS(anterior nasal
spine), PNS(posterior nasal spine), A(subspinale),
B(supramentale), Pog(pogonion), Me(menton),
Go(gonion), Gn(gnathion), UI(upper incisal edge),
LI(lower incisal dege)

* dzZ9 A&A

G(glabella), Cm{columella), Sn(subnasale), Ls
(labrale superius), Li(labrale inferius), Bs(soft tis-
sue B point), Pogs(soft tissue pogonion), Mes(soft
tissue menton)

) AZYE

HP'-B : HP' o4 B7tAl9] +%47Ag

HP'-Pog : HP" 914 Pog7tx|9) 4% A

HP'-LI: HP' 1A LI7RA 9] +3Ag

HP'-Ls : HP’ 9l A Ls7tA¢) 4% Aq]

HP’-Bs : HP' 9|4 Bs7+A|9] 48 Az

HP’ -Pogs : HP' 9|4l Pog7tA)2] 437 g

N-A-Pog: 7323y &2 27

G-Sn-Pogs : 4%x3 &% g8

Ls-Sn/ANS-PNS : 4et 7|14 Hwo) i@t ¢
A=

Li-Pogs/Me-Go : 31} 3ty d] i@ 3k A
AlE

ANS-Gn : ANSe|AM Gn7tx|9] 3 A7

a9 1. $47184% A&y
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Sn-Mes : Snl|A] Mes7tA|9] 3 A

MLS(mentolabial sulcus) : Li-Pogs®} G2 4 4¢]
A Bs7HA 9] HdAg

ULA(Cm-Sn-Ls) : columella, subnasale, labrale
superius’} °]F& Z+

ULP(Ls | Sn-Pogs) : 4¢ ¥ ZEFE2A Sno
Pogs& AZ¥ AelA Ls7HA9] FeAg
LLP(Li]_ Sn-Pogs) : 3¢ ¥ ZEREEA Sni
Pogs® |Z# 4elA Lizkxe] HgA

ol de] AFYENA H& 0.1mm SH7AA, 0.5
o7HA AFdHTh. ATFUAE 4R AFREE
FIeTH FAFTPAGETLZ Uro] £3:F} ¢
¥ o] A3-&-§ T3F7 Microstat program$ ©]-8-31¢]
ol cigt BFE, HFUA, BFOAE TN
28y £ ATFME FE09Y BESY zolz
AHAHQ vizEMe Hitn ggt I F3E Ba
33 ol i HAEHL FEFP o BR &
JE Fol A1Ag Aol

W, AP

P EFTe AnY seF AU U@
A3 9] £HW3-§-2 Pogs/Pog 1.02, Bs/B 1.16,
Li/LI 0.81, Ls/LI 0.172 ¥Wol% Hen 43
e Az, =3 247 Pog, B, LI+ Pogs,
Bs, Li, Ls®l €°]1tH(Table 1, 2).

Pog®] 1lmm ¥HolEgel me A& e
¥ A H3hs Aol 0.09mm, 3450) 0. 86mm=
gl vidted e Wiyl A es E o)
oFg}A gt Btel & FolFn A F&E Frfo)
F¥9¢ By

ol&T(MLS)E —0.84mmEZ o7t F7HEUL
9 Pog, B7} 1mm ¥l 59l wa} 22} 0.13,0.15
2 v g BAHTable 3).

HeZH(ULA) & 2y $¢¥% BHF 6.77° 37
Hlen setaxe ojFo e 0.86° HH
Hlon A3e vages=e 4 0.68, —2.57
oln] 3letFAX o] i P3¢ MREESEY WH
+& 47 —0.128 0.3322 A AFujdAwn
ot EREHUL e EE TV FAHUH Table
4).
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Btk Poge] ¥elFd] uig Aste FAAIEe
A-ge 22 0.57, 0.20°1%1%H Table 5).

HAAEFY 4 seF AnFL PRI,
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AunRe] FEA du] A2 WHEL 0.78°I
o). Pogs] FolFel (@ sitd el Hx

Table 1. Horizontal Changes of Hard & Soft Tissue Landmarks(mm)

SSRO EVRO Total

HP’ -Pog —708 + 1.38' - 986 + 1.15" | —9.11 + 0.94'
HP'-B ~733 + 1.23' - 868 + 1.09" | —831 + 0.8"
HP’-LI —6.83 + 0.86' ~ 846 + 0.79' | —802 + 0.63'
HP’ -Pogs -742 + 1.46' -1012 + 1.26" | —943 + 1.02!
HP’-Bs -742 + 1.37' — 941 + 0.91' | —886 + 0.77'
HP’-Li -625 + 1.14' — 787 + 0.83' | —743 + 0.68'
HP'-Ls —0.75 + 0.44' — 159 + 0.56' | —136 + 0.43'
Mean + SE  ':P<0.05 ':NS

Table 2. Relation of Horizontal Changes of Soft Tissue to Hard Tissue Movement

SSRO EVRO Total
Bs/B 101 + 0.66' 122 + 0.12' 116 + 0.09'
Pogs/Pog 106 + 0.08' 101 + 0.77' 102 + 0.06'
Li/L1 060 + 0.30" 0.88 + 0.09' 081 + o.11'
Ls/LI 0.14 + 0.03' 0.18 + 0.06' 017 + 0.04'
Mean + SE ':P<0.05 ‘':NS

Table 3. Relation of Changes of Upper & Lower Lips to Pog & B point Move-

ment
SSRO EVRO Total

MLS -0.75 + 0.34' —-087 = 0.26' -084 + 0.21'
Li/Pog 092 + 0.09' 084 + 0.10' 0.86 + 0.07'
Ls/Pog 005 + 0.08* 012 + 0.06' 009 + 0.04'
MLS/Pog 009 + 0.06* 0.15 + 0.06" 0.13 + 0.05'
MLS/B 0.10 + 0.06' 0.17 + 0.07' 0.15 + 0.05'
Mean + SE  ':P<0.05 *:NS

Table 4. Changes of Relative Protrusion of Upper & Lower Lips to LI

SSRO EVRO Total

uLA 450 + 1.82' 763 + 1.80' 6.77 + 1.42'
ULP 025 + 0.59* 0.84 + 0.29' 068 + 0.26'
LLP —183 + 0.54' —2384 + 0.54' —257 + 0.42'
ULA/LI -0.71 + 0.36' -092 + 0.26' —086 + 0.21'
ULP/LI -0.06 + 0.11* -0.14 + 0.05' —012 + 0.05'
LLP/LI 029 + 0.99' 034 + 0.06' 033 + 0.55'
Mean + SE  ':P<0.05 *:NS ULA(Cm-Sn-Ls)




Table 5. Changes of Inclined Angle of Upper & Lower Lips to Pog

SSRO EVRO Total
ZU —358 + 1.82' -650 + 1.40' —-570 + 1.15'
ZL 033 + 1.33* 184 + 1.01' 143 + 0.86'
Z U/Pog 049 + 0.43* 060 + 0.18' 057 + 1.17°
£ 1./Pog 006 + 0.19* 025 + 0.27' 020 + 1.20*
Z U(Ls-Sn/ANS-PNS) / L(Li-Pogs/Me-Go)
Mean + SE  ':P<0.05 *:NS

Table 6. Relation of Changes of Facial Height to Pog

SSRO EVRO Total
ANS-Gn(H) -083 + 0.64' -0.72 + 0.56* —0.75 + 0.45'
Sn-Mes(S) -042 + 0.37* —0.88 + 0.60' -052 + 0.46'
S/H 092 + 0.64' 0.73 + 0.30' 078 + 0.27!
H/Pog 0.19 + 0.07' 018 + 0.12! 0.18 + 0.09'
S/pog -009 + 0.06' 0.16 + 0.08' 0.09 + 0.06'
Mean + SE  ':P<0.05 ‘':NS

Table 7. Relation of Angular Change of Soft Tissue Facial Convexity to Hard Tissue

Facial Convexity

SSRO EVRO Total
G-Sn-Pogs 464 + 2.80" 928 + 1.03' 807 +1.21'
N-A-Pog 525 + 1.97' 915 + 1.13' 809 +1.03'
S/H 130 + 0.31' 122 + 0.17' 124 +0.15'
S/H(G-Sn-Pogs/N-A-Pog)
Mean + SE  ':P<0.05 *:NS

dxel WAEE 47 0.18, 0.092 v|F3H}
(Table 6).

AR EEZY ¥AE BY AR, dzx3F
242} 8.07°, 8.09°4 WA A MM 2 ¥
e 1.24E BRI Mzt dxe Wyt
aA Jerdi(Table 7).
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_ olge g 50% olde] FalolA reciprocal direc-
_tiond] F3pFo R oJFHAUGL W} E lip junc-

tiong ¥ Ammyo] e Bt Fhtoe
olEHIL €F 90% A F3L olF & RTn
ek, = 349 vermillion border™ 94% oA I
o olFHATT Wt 281 Liof vl Bs,
Pogs®] ©lE&°] HA BsolA9 concavity?} 57}
HaA ol&77F Aozt Wt LI v Lie 0.74
Qe ol GetA A7} sheR-ol ol & WA
w #0158 nasal tip/LlL, Ls/LIE 42 0.12, 0.448}3
B3y,

Fromm3} Lundberg®, Worms®', Hendersen® %
& °]&F(mentolabial sulcus)?} ©£ 2E(con-
cave) At W},

Aaronson”™& ¢} AEFY 4TY FeA A3
<9 dalo] diste] Argo] ot FiolFHR A
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79 Yol B} obtuse® A B¢ ojeTF7t
B} of ZH(acute angle) & 7Hcta Ao} ® F¢3
FeToAME Eatgo] ot Fazte] o] (varia-
tion)7} 3 ¥g, o], oleTAME WHFo)
AY F#79] 2ol (variation) & 3ATtn By}

Roos'®& Class II, division 18] A X 84] =3
Hsle] #¢ AFM Ul Ls& 2.5: 12 J¥#®
A7t @8 dol7t & ¥ LIt Lie 1:0.9, B
IBstE 1.2 1 A¥BAV ST B E
dAxAe T ¥k FE(Ls) e FANAY e
(L) & solzdn #ch

Hambleton®& e} X)9] AN T
A W7 dojvked olf F&e] o] FRTte)
oz}l ofte] v E A Yol dria 921 Ric-
ketts® & delE X 9] FulolFA] o] § RBAEHI] Y
3] ¢ 3mm FEHAUA 1mms] ¥]F7} Yol
o o

Weinstein5*& 203]¢] sjtHEFNA #etA
AGEgEdded ANF Feo YeHs wag
Hlo] B AFNA ol £HA AN 4
<9 Zolgk AAE FMNIIL 7 o]FA 4
We 2o o]lF 3ol £olFLR B} FolAH
FE€T7 37150 dd¥o] FaEHe v o)
FAAE ed A A¥e] FrtEdn W
oldf el WA ALHEAH A Feol
Aoz gl €F8Y FAHQY WgolHn
E F7t9] FE2A olgoR Yojdria W4
e}AESS 94y AYE T} ol A3
B Ao & Fof F3tee] Y, sto-
mion line8} 3708t &) Yol ¥R JFA T Ht.

Hershey$} Smith® 3R &ZF 9 €F £4A
Ls7} superior labial sulcus®] ®13 0.9mm A=
T8t FAaHEA A9 flatteninge] Yolvke
¥Ia 3 &= Li7} inferior labial sulcusol th#)
2mm AE ¢ E¥HcH ol Y¢flattening2] 24l
Ax0} He Rolth, ® €3 T BAe Fed
A Adxe] WA Fa 247} o A
23 gv] Az WL ol FF #AQLe) )
< fid.

Lines$} Steinhauser'®& Pogs/Pog, Li/Ll, Ls/
Pogel &2+ 100%, 75%, 20% & HolH ol €A
T FALAE B3] A8 ARG Xl



A o] F Aol FxJo) Bk FRY 4
Az 4AHY dEolztn "ot T FAx
Fn7e] o8 F%& ¢A Hed AAE 29
Fae T8 FAR T3 FaAde FA7
skt Al

McNeill®& ¢tinZsl Wl F¢o FAe
gu)F gtz Yo Hersheyst Smith®t F¢e
McNeilldl 4723t FY3ta oy e
g FUHA E&€%7F FVHEHEA o FAKR
o .

Kajikawa¥ & 33319] 3itHEF fA oA 2R
22008 FA% 29(13)8 FeTLE U
Az WaE v EAsdEd] Pog Y] Lso) ¥
B3ge BNF €444 o &9 ol YA €4
A Mzagel HEE A% et WAALY
HAog FuolFol FAEIY W&ol W
E Li/LIE A% €44 75%, A €44 66
% Qd| ol AetAolo] A8 e AA FFE
wek7] foln o] WildrMe ded flatte-
ning¥ elongation, 3t&& ol&T9 Hel7t F714
WA gol7} Febdkn Arh. AwrHoz oA
&ad] us FAR €A A9 FrolFFol
Hi Yoyt & olfre FNF €49 Ay @A
AR F¥uke ol o g sjotA TRl
B2ag 289 o]Fe] YA est7l WEelHL
sk

7lgtelvE @ BT Aot 0.62mm, ¥IE
7+ 9.18°, AU LEREE 0. 12mm F7HID
IR HEEREE 1.45mm F2ETAR HAH.

AApe] AFfME €F Pogol lmm ¥l &g
uz} e shee] $£RA deke el 0.09
mm, 50 0. 86mmE Aol ¥l 3o 3ol War}
VAN en E v G selEe] FyolFH
%4 3¢E ol EE 2t oleT(MLS) &
Zol7} 0.84mm F7HEI12H Pog B7t Imm ¥
ol §¥el wtel 22 0.13, 0. 152 vloFE WSHE B
Fromm® Lundberg®, Worms®, Hendersen®, 7
sjo|Wgo] AF AT} 2L AAE HAY. I
g3 wEA(ULA & 42y ¥ BT 6.77° F
JHEIen sjetAR g ol Fo dstdE 0.86¢) ¥
3&& Bgen Ae vaEREE 4% 0.68,
—2.57019] sietE AR o] R A3 vIZEEREY
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WHge 47 —0.129) 0.332.2 F¢e Av)3A|
¢ g EREHUL e BEET YaHY 7
Spolv, P, Suckiel# Kohn®F34 #& AN§
5ok, A4 NAEAE ZiEeE &3¢ 4e9
BAIEE —5.7° ZAENeH sebidg o]
& AATE 1.43° F7HE 2 dlgo] YAHE
%€ 23t Pogsl Folse ¥ e A
ALE9] ¥ 242+ 0.57, 0. 2001tk ©] 2 n)§of
stehE e uolgrte g AgdAe Wizt ¢
gg& ¢ # suth

BetHEFY FeF AR W gE @
Z39] £AWLFL Hohl%} Epker”& 33%, Li-
nes$t Steinhauser'”E 80% Ax#i How 3
Aol o8 T fullness® FHE e et
A7 FhA FEol FANAY FrtA A ¢F
oAt ot

Kajikawa® € 223 diy] A=) ¥ sk
Y AFNA BetxEHA Bs/BE 66%, Mes/
Me® 84%, EAF €4 Mes/Me7?t 71% 2]
¥zg BAca fon 7igdeWe HFEFH(ANS-
Gn) € 2.58mm, 9x3& (Sn-Mes) 4.65mm I
gaou AeAS 0.282 #2271 gk Wk,
28 GAERZe] Wil oiste) A Scheideman”
€ 2.7° E7HIga dd.

duA FeF F23 dy] A2 WA F
Hustuc AP FddAs A golAe
o] StephenB'& EFo|Fe] we}l Az A
23o] JP& vor = ZetE AR A &
ol FF vs] FAo|FFo] Ao Hon
2} 71919 FFH e Ao, FAx A3 HFAY
AzxAgol el A&HPe FAA BAd=HEe 229
FIAN 89 AFE9 Ho|Fo] JUFog Fe
dAzxAe FANUNFE maskingdtAY o A
YEGA € 4 At fon o208 S
dgng o AP $4E A & o B 977
¥asidn Wo.

A ATNME stiEFe 4y FeF
GADAL B2, A=Y 7z —(0.75 —0.52&
oFzt AU AT Az oy Ax3
g€ 0.78°191%. Pogel FgolFol ch¥ &gk
Ange] A2 A= W& 22 0.18, 0.
092 wlekEiYic}, 28I YRSV EFSDS] WIHE



19 Az, A= 247 8.07°, 8.09°4 WA A
AdERes T WAL 1.248 FRY] H|3d
dzx39 st aA dehgoh

daYee] 4719 FHE I AMME &
Aol ZZA W3R ohe} A WHE
A A& Rl F430 oY F A4
WagE v dda AP AeAYL 43
Ho] Frh.

azt A=A oy AxFe] wuske 323 =
A9 olFHI HATAE HAY dE¥ 111 &
A7} ope rldle FF R Aoty W=
Az 2%, FA, 27153 ¥, €4 231,
Wz, fye @d4d, F FPNAAY A%
A3, o]5E 239 F5F I ¥ ¢2
g o#{¥ Qg asrE RY AVIY wss
Zzte] UAWF 7199 ¢F AxF ¥ iy
no ze 477 983

V.4 E

A 4y FeF AxH Wl gE dx3
HEE A7) Side AUt A B
W FergtAs I g AtHES 8T
qA ALHez FAFEAE @A 139, A
129, EF 2538 tido= €3 R €F 650A
1871971 AAE Az3 9 d=3e F2 & AX
¥43e og3 e 23E IR
1. 3t EFY daW FeF B2AYY g

dAz3 9 $3¥3-&E Pogs/Pog 1.02, Bs/B 1.

16131},

. Pogoll i@ Lit 0.869] ¥3}-&& B3, Lst
0.092 4 €% Wsl-§9 27 Pogs, Bs, Li, Ls9]
ol

€% Lo 9@ Lie 0.8124 dAS dsE
2o, Lid d§ Ls 0.178 <Fte] Walg
B

H|¢ZH(ULA, Cm-Sn-Le) & &F B 6.77° &
e At M AEREE 42 0.68, —2.
572 ¢ Av| AL 4 E&HUL e
%7t 2AHNU

Pog®] F'golFo di¥ Aste A9 ¥k
€ Z+z} 0.57, 0.200]1t}.
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6. €F B3 dv] A=Y IR ¥
& 0.78°19219 Pogd] FolFol tie 4z
9] HagL 0.18, 0.19% ).

7. €F 323 A9 AR ERT L 47
8.07°, 8.09°A WASA AH=ULH 1 ¥
€& 1. 249
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