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Abstraet ：Lateral　 cephaIograms 　of 　62　female　chil．

dren　（age ：6−14years）　“
・ith　mild 　Allgle　Class　III

malocclusion 　were 　examined 　in〔〕rder 　to　identify　coln ・

mon 　 characteristics 　 of　 soft 　tissue　 profile　 growth ．
Forty−six　female　childrell 　with 　Angie　Class　I　 maloc ・

clusion 　 were 　 used 　 as 　 a　 control 　 group ．　 Differences

according 　to　age 　and 　occlusal 　group 　were 　determined

us ［ng 　an 　unpaired 　t−test．　In　the　Class　III　 grouP ，　the
facial　convexity 　angle 　tends 　to　decrease　with 　increas−

ing　age ，　and 　the　maxillary 　 c （，lnplex 　shows 　retrusion ．
The 　thlckness 　of　the　soft 　tissue　covering 　the　maxillary

region 　increases，　the　mandible 　shows 　greater　protru．

sion ，　 and 　the　lower　face／throat 　angle 　decreases．　The

nasolabial 　angle 　remains 　constant ．　The 　increase　in　the

depth　 of 　 soft 　tissue　 over 　 poillt　 A 　 is　 proportionally

greater 　than 　that　over 　the　po9（冫nion 　 with 　increasing

age ．　Our　findings　indicate　that　the　facial　profile　〔）f

sublects 　with 　mild 　Angle　Class　III　malocclusion

becomes 　more 　concave 　with 　age ，　The 　primary　charac −

teristics　of 　the　soft 　tissue　in　such 　cases 　could 　be

observed 　in　 chHdhood ．

　　　（J．Jpn，　Orthod．　Soc，55（6）：493 〜500，1996 ）

軽度なア ン グ ル 皿 級不正咬合 を呈す る 日本人

　　女子 の 軟組織側貌 に おける成長変化

抄録 ：軽 度 な ア ン グル III級 不 正 咬 合を呈 す る 日本人 女 子

（6〜14歳 ＞62名 の 側 面頭 部 X 線規 格写真 を用 い て ，そ の

軟組 織 側 貌 の 成 長 の 特徴 に っ い て 検討 し た．対 照 群 に は，

ア ン グル 1 級 不 正 咬 合 を呈 す る 女 子 46名 を 用 い た．
unpaired 　t　testを行 い ，年 齢 群 お よ び不 ：IF．咬 合群 問 の 差

異 を求 め た．ア ン グル III級 不
’
IE咬 合 で は，増齢 と と も に

フ ェ イ シ ャ ル コ ン ベ キ シ テ ィ
ー

ア ン グ ル が 減 少 し，上 顎

の 後 退 を 示
．
し て い た ．ま た ，上顎 部 を被 う軟組 織 の 厚 さ

は 増 加 し，下 顎 の 前突 や オ トガ イ部 の 形 態 が よ り前 突 形

態 と な っ た．鼻 柱 口 唇 角 に は，変 化 は み られ な か っ た ，

硬 組 織 A 点上 の 軟組 織 の 厚 さ は，ポ ゴ ニ オ ン 上 の 厚 さ と

比．較 し て ，加齢 と と もに 増加 した ，以 上 の 結果 か ら，軽

度 な ア ン グ ル III級 不正 咬 合 者の 側 貌 は，加 齢 と と もに 陥

凹 形態 と な っ た ．こ の よ うな 軟組織側貌の 特徴 は，小 児

期 に 観察す る こ と が で き よ う．

　　　　　　　 （日矯歯誌　55 （6＞：493 〜500 ，1996 ）

Introduction

　The 　importance 　of 　soft　tissue　in　the　planning　of

orthodontic 　treatment 　 is　 widely 　 recognized ，　 The

soft 　tissue　 that　covers 　the　facial　 skeleton 　 varies 　 in
thickness ．　Consequently ，　the 　 outline 　 of 亡he　 soft 　tis−

sue 　 profile 　 does　 not 　 exactly 　correspond 　 with 　 the

underlying 　 skeletal 　 framework．　 Thus，　 soft 　 tissue

can 　camouflage 　skeletal 　deformit三es．

　The 　 normal 　 course 　 of 　 soft 　tissue　development ト 5）

and 　the　typical　characteristics 　of 　soft 　tissue　in
adults 　with 　normal 　occlusienG

− iの have 　been　reported

previously．　However ，　the 　typical 　 characteristics 　 of

soft　 tissue　 in　 patients　 who 　 exhibit 　 maxillofacial

abnormallties 　have 　yet　to　be　 reported 　in　detail．

　The 　relationship 　between　soft 　tissue　development
and 　hard　tissue　development　is　an 　important　consld −

eration 　for　treating　patients　with 　skeletal 　abnormal −

ities．　Battagel（1993）IDevaluated
　hard　 and 　 soft 　tis−

sue 　characteristics 　in　Caucasian　chlldren 　 with 　Class

［II　malocclusion ．　However
，
　previous　studies6 ・且2

噌1410f

adults 　have　 identlfied　 skeletal 　 differences　between
Asians 　 and 　 Caucasians．　 Such　 differences　 in　 hard
tissue　may 　influence　soft 　tissue　growth ．　The 　present

study 　was 　cQnducted 　in　order 　to　elucidate 　the　typi一

N 工工
一Eleotronio 　Library 　
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Table  1Distributien  ef  samples  according  to deyelopmental  ages

Malocclusion C!assI ClassIII

Group 6-10year11-14year6･･10vear' 11･14year

Numberofsubjects
Chronologicalage(X=9..D,)

Developmentalage(X ± S.D.)

259.2

± 1.2

9.6± O.91111

21,

.s± o.9l1

.9±,O.8

298.7

± 1.2
l9.9 ± O.911.12.

332

± 1,52

± 1.0

cal  course  of  development  in the soft  tissue profile

of Japanese female  children  with  mild  Angle  Class
III malocclusien.

Materials and  Methods

  Subjects were  62 female patients ranging  in age
from  6 to 14 with  miId  Angle  Class III maloc-

clusion.  Forty-six  patients with  Angle Class I

malocclusion  and  well-balanced  profiles  with  nor-

mal  lip posture were  used  as  controls.  Lateral ce-

phalograms  were  obtained  from all  patients at  the

Department of  Orthodontics, Ohu  University School

of Dentistry. Al] cephalograms  were  obtained  from

the area  of  centric  occlusion.  The  patients were

instructed to keep their lips in Light contact,  and  to

tilt their heads  horizontally.

  Several aspects  of  hand-wrist roentgenograms

were  examined  in order  to determine the develop-

mental  stage  of  each  subject.  Details of  the subjects

are  shown  in Table 1.

  Nene  of the subjects  had undergone  orthodontic

treatment. Subjects suspected  to have  pathosis and

severe  skeletal  disharmony  were  excruded  from the

study.

  A  maxillofacial  criterion  of  -3<ANB<  +1  was

takeh  to indicate Class III malocclusion.  Class I

malocclusion  patients showed  +1<ANB<+4,

  The  soft  and  hard  tissue  landmarks  used  in the

present study  are  shown  in Fig. 1.

  The  soft  tissue of each  patient was  analyzed

according  to the  methods  described by Legan and

Burstone (l980)i5'(Figs. 2 and  3), and  by Subtelny

(1959)i6)(Fig. 4). The  data were  cross-sectiona].

Statistica] analysis

  Data  were  evaluated  using  the StatView statisti-

cal  analysis  software  package  (Abacus Concepts
Inc.). Means  ancl  standard  deviations were  calcu-

lated for each  group,  and  differences according  to

age  and  occlusal  groups  were  evaluated  using  an

unpaired  t-test.

Pa5

f1tO

Nom

m

           n'

                '

Fig. 1 Soft and  hard  tissue landmarks

  Hard tissue:A,  point A;ANS,  anterior

nasal  spine;B,  point B;Go,  genion;Me,
menton;N,  nasion;Or,  orbitale;Pg,

pogonion  : PNS,  posterior nasal  spine  i Po,

porion;S,  sella;Ul,  Upper  incisor

 Soft tissue : C, cervical  point, (innermost
point  between submental  area  and  neck

located at  intersection of  lines drawn  tan-

gent  to neck  and  submental  area);Cm,

columella  point, (mest anterior  point on

columella  of  nose)  ; G, glabella,  (most pro-
minent  point in midsagittal  plane of  fore-

head);Gn',  soft  tissue gnathion,  (rnid
-point

 between  soft  tissue pogonion  and

soft  tissue menton,  located at intersection

of  subnasale  to soft  tissue pogonion  line and

line from  C to Me') ; li, labrale inferious,

(point indicating mucocutaneous  border of

lower lip) ;Ls, labrale superius,  (point in-

dicating mueocutaneous  border of  upper

lip) : Me', soft  tissue me"ton,  (lowest point

on  contour  of  soft  tissue chin,  perpendicular

to horizontal plane through  menton)  ; No,

nose,  (tip of  the  nose);Pg',  soft  tissue

pogonion,  (most a"terior  point on  soft  tis-

sue  chin);Si,  mentolabial  sulcus,  (point of

greatest  eoneayity  in midline  between  lewer

lip (Li) and  chin  (Pg'))1Sn, subnasale,

(point at  which  nasal  septum  merges  with

upper  cutaneous  lip in midsagittal  plane) ;

Stm, stomion,  (intersection of  upper  and

lower lips)
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Eg.  2 Legan  and  Burstone  soft  tissue analysis  of  facial form

 1. Facialconvexity angle  (G-Sn-Pg') ; 2. Maxillaryprognathism  (G
-Sn <HP) .);3.  Mandibular prog]athism  (G-Pg'{HP));4. Vertical

height ratio  (G-SnlSn-Me'<HP)t) ; 5. Lo-Fer face-throat angle  (Sn
-Gn'-C) ; 6. Lower  vertical  height-depth ratie  (Sn-Gn'IC-Gn')
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Fig. 3 Legan  and  Burstone  soft

     tissue analysis  of  lip posi-
     tion

 7. Nasolabial angle  (Cm-Sn
-Ls) ;8. Upper  lip protrusion  (Ls
to <Sn-Pg'));9. Lower  lip pro-
trusion (Li to (Sn-Pg'));10.
Mentolabial sulcus  (Si to (Li
-Pg'));11.

 Vertical  lip-chin

ratio  (Sn-StmlStm-Me'(HP>) ;
12. Maxillary incisor exposure

(Stm-Ul)

         t
Fig. 4 Subtelny's soft  tissue

     analysis  of  nose  and

     thickness of  soft  tis-

     sue  profile

 13. Upper  lip thickness

overlying  point A  ; 14. Chin

thickness oyerlying  pogo-
nion;15.  Nose  length;16.
Vertical height ef  Nose  ; 17.

Anterior-posterior length of

nose

Results

 The  means  and  standard  deviations of  each  hard
tissue measurement  cluring pubertal growth  in the

Class I and  CIass III malocclusion  groups  are  shown

in Table 2. The  statistical  significance  of  these

values  is shown  in Table 3.

 The  disproportionate growth  of  the mandible  in

Classlll malocclusion  groups  is reflected  by the
significantly  greater SNB  angle  observed  in adoles-

cence  (mean : 82,O± 3.2) compared  with  that obser-

ved  during chilclhood  (79.3± 4.0).

 The  SNA  angle,  however, shows  no  significant

difference between chi]dheod  (79.3± 3.6) and  ado-

lescence in Class III malocclusion  patients (80.6±
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Table  2Hard  tissue  measurements

Malocc]usiun ClassI ClassIII

Age 6-IO'vear 11-14year 610year 11-14vear'

Variables MeaniS.D.11MeanS.D.MeanSD,MeanS.D.

SNA 80.82.682.32.679.33.680.62.7

SNB 77,92.479.72.879.34.o82.o3.2
ANB 3,11.12.7O.9o.o1.3-1.41.5
FacialAngle85,41.287.52.088.73.189.63.o

MandPAngle29,23.o28.73.628,64.428.25.1

RamusAngle81,83.782.03.180,64.580.94.3

UltoFH II4,64.6114.93.8ll3,o6.7116.16.4
LltoMandP//92.05.290.16.7'I88.55.586.26.o

Overbite(mm)L5o.7I.9
/1.02.61.32.11.6

Overjet(mm) 22o.83.0LlF-2.11.o-1.8o.8

FHtoSN ,'8.02.68.11.68.83.18.l3.l

Table 3Statistical  significance  of  hard  tissue variables

CI(610)fCI(11-14)CIll(6-10)!CIII(11-14)CI(6-10)!CIII(6-10)CI(IH4)fCIIIQI-14)

SNA * NS * *

SNB * ** NS **

ANB NS *** *** ***

FacialAngle *** NS *** **

ManclPAngle NS NS NS NS

RamusAngle NS NS NS NS
UltoFII NS * NS NS

LItoMandP NS NS * *

Overbite(mrn) NS NS *** NS

Overjet(rnrn) ** NS *** ***

FHtoSN NS NS NS NS

NS  : Not  Significant, 
'p

 : <O.05, "p
 : <O.Ol, "*p

 :<O.OOI

2.7).

  The  most  significant  difference between  the  Class

III and  CIass I rnalocclusion  groups  was  observed

in the ANB  angle  (P<O.OOI), This  significant  dif-
ference reflects  protrusion of  the Class III mandible

relative  to the  anterior  cranial  base in the ll-14

year-old  group, and  retrusion  of the  maxilla  in the

6-10year-old group. The  facial angle  showed  no

significant  difference between childhood  and  adoles-

cence  in the  CIassIII malocclusion  group  (Table
3).

  With  regard  to the facial convexity  angle,  both
the maxillary  and  mandibular  prognathisms  tended

to increase with  age  in the Class I malocclusion

group. However, in the Class III malocclusion  group,

the prognathisms  tended  to remain  constant

(Tables 4 and  5). In addition,  the facial convexity

angle  was  significantly  smaller  (P<O.OOI) and  the

mandibular  prognathism  was  significantly  larger in
the  C}ass III occlusion  group  (P<O.05).
  The  ]ower face/throat angle  was  significantly

smaller  in the Class III malocclusion  groups  than  in
the  Class I malocclusion  groups  (p<O.05).
  During childhood  and  adolescence,  a  significantly

greater increase was  observed  in the thickness of

the  soft  tissue  covering  the  maxillary  region  (p<O.
OOI) than  in that of  the soft  tissue covering

pogonion  area.  AII nasal  measurements  varied  sig-

nificantly  with  age  (p<O.OOI), although  no  signifi-

cant  difference in these measurements  was  observed

between the Class I and  Classlll malocclusion

groups  (Tables 4 and  5).



Japanese Orthodontic Society

NII-Electronic Library Service

JapaneseOrthodonticSociety

Soft tissue growth  in mild  Class III497

Table 4Soft  tissue measurements

Malocclusion ClassI CIassIII

Age 6-10year 11-14year 6-10year 11-14year

Variables MeanS.D.MeanS.D.MeanS.D.MeanS.D.

Facialconvexityangle 10.03.911.82.64.64.03.55.8

Maxillaryprognathism(mm) 2.63.44.92.12.32,92.84.0

Mandibularprognathism(mm) -3.94.1-1.04.51.26.32,46.1

Verticalheightratio LOe.11.0O,1O.8O,3O,9O.1
Lowerface-throatangle 102.17.7101.16.596.59.495,98.6

Lowerverticalheight-depthratioL3O.11.3O.11L3O,2L3O.2

Nasolabialangle 92.710.092.0s.oI89.112,590.812.0

Upperlipprotrusion(mm) 7.31.67.22.3i7.11.76.52.5

Lowerlipprotrusion(rnm) 6.32.29.1l4.08.32.07.62.9

Mentolabialsulcus(rnm) 4.21.11[4.3O.93.71.14.32.3

Verticallip-chinratio O.5o.olO.5O.1O.5O.1O.5O.1
Maxillaryincisorexposure(mm)1.11.5iL5L21.81.3L62.2

Upperlipthickness(mm) 12.21.614.41.212.61.71114.2L9

Chinthickness(mm) 11.71.612.62.012.3
/2.113.12.1

Noselength(mm) 48.72.252.73.048.62.5i52.4i 4.1

Verticalheightofnose(mm) 41.51.845.13.142.62.8i45.93.9

Ant-postlengthofnose(mm) 23.7l.626.32.623.41.426.32.7

Table5  Statistical significance  of  soft  tissue variables

CI{6-10)fCI(11-14}CIII(6-10)fCIII(11-14)CI(6-10)!CIII(6-10)CI(11-14)/'CIII(11-14)

Facialconvexityangle * NS *** ***

Maxillaryprognathism(mm) ** NS NS *

Mandibularprognathisrn(mm) * NS *** *

Verticalheightratio NS * * NS

Lowerface-throatangle NS NS * *

Lowerverticalheight-depth NS * NS NS
'ratloNasolabialangle

NS NS NS NS

Upperlipprotrusion(mm) NS NS NS NS

Lowerlipprotrusion(mm) NS *** *** NS

Mentolabialsulcus(mm) NS NS * NS

Verticallip-chinratio NS NS * *

Maxillaryincisorexpesure NS NS * NS

{mm)UpperIipthickness(mm)
*** *** NS NS

Chinthickness(mm) NS NS NS NS

NoseIength(mm) *** *** NS NS

Verticalheightofnose(mm) *** *** NS NS'

Ant-postlengthofnose(rnm) *** *** NS NS

NS:Not  Significant,.p:<O.05,..p

                Discussion

Horizontal growth
  In the Class III malocclusion  group,

showed  significant  retrusion  during

: <O.Ol,*"p.

 the maxilla

childhood  in

<O.OOI

comparison  with  the  control  group. This finding

agrees  with  the reports  of  Susami (1967)i7} and

Mitani, et al. (1993)i8) on  Japanese subjects,  and  oi

Battagelii) on  Caucasian  subjects.  Nonetheless,

Jacobson, et al. (1974) 
iY'

 reported  that the maxillary

cornplex  shows  little growth  in patients with  Class
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III malocclusion.  Some  degree of  maxillary  defi-
ciency  has been reported  to persist through

adolescenceZe)  and  adulthoodi")  in these  patients.
However,  Mitani, et al.iS) reported  that the propor-
tions of  the maxMofacial  structure  in cases  of  Class
III malocc]usion  are  fairly similar  to  those  of nor-

mal  subjects  after  pubertal  growth  peak.

  Subtelny'6) stated  that  the  alveolar  processes at

point B exhibit  antereposterior  stability  after  9

years of  age,  while  the supporting  skeletal  bases
continue  to grow  and  change  with  regard  to their

anteroposterior  relationship.  Our  findings indicate

similar  growth  rates  in relation  to the SNB  and

facial angles.

  However,  considerable  potential for mandibular

growth  was  observed  in the 6-10 year-old  group.
Corresponding to an  acceleration  in mandibular

growth,  point B  moved  forward, and  the lower  face

became  more  prognathic  in this  age  group. As in

previous  studiesii･i'･i9), the CLasslll malocclusion

group  showed  a  smaller  ANB  angle.

  In agreement  with  the majority  of  previous

studies'i･'7･i") the mandibular  prognathism  was  ob-

served  to progressivery increase until  the end  of

growth.  Thus,  Ctass III malocclusion  differs from
Class I malocclusion  not  only  with  regard  to man-

dibular protrusion. but also  in its distally-positioned
maxilla,  which  accentuates  the typical skeletal

profile of  Class III malocclusion  subjectsi7}.

  Subtelny],i6}, Wisth2), and  Chaconas and  Bartroff

(1975)2') affirm  that the soft  tissue profile, exclud-

ing the nose,  tends to maintain  its degree of convex-

lty  over  tlme.

  The  present study  reveals  that in Class I maloc-

clusion  group,  facial convexity  significantly

increases with  age,  but that in Class III malocclusion

group,  convexity  of  the  soft  tissue profile tends to

remain  stable.IIowever,  as  expected,  the  convexity

of  the  soft  tissue is smarler  in the Class III maloc-

clusion  group.This  finding indicates that  the facial

profile of  patients with  mild  Angle Class III maloc-
clusion  becomes  more  concave  with  age.

  The  skeletal  structure  in cases  of  Class III maloc-

clusion  is reflected  by the facial soft  tissue profile22).
In the present study,  the  Classlll malocclusion

group showed  an  acute  face/throat angle.  This

observation  probably  reflects  protrusion of  the

mandib]e  relative  to the  maxilla.

  In both malocclusion  groups, the thickness of  the

soft  tissue overlying  point A  in the middle  third of

the face was  found to increase at  a  greater rate  with

increasing age  than  that of the soft  tissue overlying

the pogonion  in the lower third  of  the face. These

findings are  in agreement  with  those of  Wisth2) and

Subtelnyi6). Based  on  these results, it appears  that

soft  tissue could  be  used  to camouflage  maxillo-

mandibular  disharmony, thus, reducing  the  apparent

prognathism  of the mandible.

Nose

  In both  malocclusion  groups, incremental  growth

of the nose  was  observed  with  increasing age23-25).

In contrast  to the findings of  Chaconas (1969)2`),
who  reported  that  Class III malocclusion  patients

tencl to have longer noses  with  greater  anterior-

posterior depth, the results  of the present study

indicate that the  nose  shows  normal  development in
CIass III malocclusien  patients.

  However,  a  small  number  of  Class III subjects  in
Chaconas's study2`)  could  not  be evaluated.  Aigase,
et  al.26)  reported  that the anterior-posterior  nose

length was  similar  between Class III subjects  and

normar  subjects.

Lips and  dentition

  The  Class III malocclusion  subjects  in Kajikawa's
study  (1979)!2) showed  a  sma]ler  nasolabial  angle

after  anterior  crossbite  treatment, whereas  Naka-
shima,  et al.(1980)2')  reported  no  change  in this
angle,  In accordance  with  the Nakashima  report,

the present study  revealed  no  significant  difference
in the nasolabial  angle  between patients who  had
undergone  surgery  and  patients  who  had  not  under-

gone  surgery.  These  conflicting  results  can  be ex-

plained  by  differences in the  subjects  observed.  In

Kajikawa's  study22), the subjects  required  surgica]

correction,  and  dental compensation  was  clearly

observed.  In Nakashima's study,  as  well  as  in the

present study,  the subjects  only  showed  mild  ante-

rior  crossbite  malocclusion.

  As is typical in cases  of  CIass III malocclusionii･'9),
the  lower  incisors were  found  to be more  retroin-

crined  than  those in the  control  subjects.  However,

the upper  incisors did not  show  consistent  proc]ina-
tion. This  disparity can  be  attributed  to the fact that

in the present study,  several  of  the Class III maloc-

clusion  cases  were  not  severe,  sharing  a number  of

physical characteristics  with  the Class I maloc-

clusion  group.

  Most  authors  concur  that the soft  tissue overlying

the dentition tends to maintain  a close  positional
relationship  with  the dentoalveolar complex'･''･2S).  In
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the present study,  the angularity  of  the upper  and

lower incisors did not  appear  to influence the
rnorphology  of  the  overlying  soft  tissue.

  As stated  above,  the soft  tissue profile of patients

with  mild  Angle Class III malocclusion  has  been

characterized  by maxillary  retrusion,  mandibular

protrusion,  and  an  acute  chin  angle,  which  conceal

the maxillo-mandibular  disharmony due to in-

creased  upper  lip thickness  with  age.The  primary

features of  the soft  tissue profile  in such  cases  can

be clearly  observed  during childhood.  Because  ante-

rior  growth  of  the  maxilla  affects  the formation of

the skeletal  ClassIII structure,  efforts  should  be

made  to  ensure  anterior  development  of  the maxil-

la.
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