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APPENDIX 1

RATIOS REPORTED IN THE LITERATURE FOR HARD TISSUE : SOFT TI
RETRACTIONS

AUTHOR Ul:UL Ul : LL Ll:LL OTHER

KINC
I 960

l: 0.5

RUDEE
r 964

2.93 : I ì: I

GARNER
t974

2;l
( females)

3.6 : I
( males )

l:l
(females )

WISTH
I 974

2tl
(small OJ group)

3: I
(large OJ group)

ROOS
t97?

Z.5zl I : 0.9

A:SLS=
I : 1.4

B:ILS
1.2: I

LA MASTRA
198 r

A:SLS--
I.4 : I

B:ILS=
1.09: I

LO and HUNTER
I 982

2.5:l

WALDMAN
t 982

3.8 : I

( Most values represent approximate mean ratios )

UL = upper lip

LL = ìower lip

Ul = upper incisor

Ll = lower incisor

OJ = overjet

A = A point

B = B point

SLS = supcrior labial sulcus

ILS = infcrior labial sulcus



APPENDIX 2

CORRELATION COEFFICIENTS (T VLAUES) REPORTED IN THE LITERATURE

3

AUTHOR CHANGES RELATEO TO UI CHANGES RELATED TO L1 OTHER

I.¡YL I E

1955

ST convexity - Ul = 0.44 ST convexity - ANG Ll = 0.01

ST convexity - Ll = 0,17

STONER et al

1 956 ANG Ll - LL = -0.375

ELOOM

196 1

Ul-SLS= 0.89

Ul -UL = 0.87

Ul-LL = 0.82

Ul -SLS to Ul =

Ul - IJL to LL

0 .89

0.73

LI-lLS= 0.87

Ll-LL = 0.93

Ll - ILS to LL = 0.87

Change of overbite -
UL to LL = 0.82

Change of overjet -
UL to LL = 0.91

RUDEE

1964

UI-UL=
UI-LL=

0. 73

0 .49

Ll-LL= 0.70

HASSTEDT

I 956

Cited by

Rudee 1964

Ul-UL= 0.5s Ll-LL= 0.52

O' RT I LLY

1957

Cìted by

Rudee 1964

Ul-UL=
Ul-LL=

0.61

0. 48

Ll-LL= 0.56

HERSH EY

1972

Ul-UL= 0.79

Ul-SLS=0.66
Ul-LL= 0.48

Ul-lLS=0.33
Al I values relating to A point
are very smalì

Ll-UL= 0.62

Ll-LL= 0.52

Ll-lLS=0.19
L1-SLS=0.48
B-lLS =0.78
B - SLS =0.47
B-UL =0.45
B-LL =0.38

Multjple'r' values reìating
movement of the 4 hard tìssue
points to the 4 ST points ;

SLS 0.71

uL 0.82
LL 0.58

ILS 0.78

ANDERS0N et al
1973

Ul-UL= 0.68 Lt-LL= 0.33

DE LAAT

t97 4

( Combined

data for all
groups )

Ut-UL= 0.59

UI-LL= 0.39
Rs-A = 0.69

Rs-SLS=0.44
A-SLS= 0.53
( Al I significant at 0.001

leveì )

Ll-LL= 0.59
Ri-B = 0.47

Ri-lLS=0.44
B-lLS= 0.53

( All si
I evel

gn'ificant at 0.001
)

UL = upper ìip
LL = lower lip
Ul = upper incjsor
Ll = lower incisor

SLS = suPerior labial sulcus

ILS = inferior labial sulcus

ANG = anguìar change

Alì changes otherwise
Rs = root apex -!
Ri = root apex T
M = male

F = fenrale

ST = soft tissue
A = A point

B = B point
ì i nean



UL = upper lip
LL = lower lip
Ul = upper lncisor
Ll = lower incisor

5Ls = superior labial
ILS = inferior labial

APPENDIX 2 (continued)

ANG = angular change

Aì ì changes otherwi se

Rs = root apex I
Ri = root apex I
M = male

F = female

4

ST = soft tissue
A = A point
B = B point

suìcus

sul cus

AUIHOR CHANGES RELATEO TO UI CHANGES RELATED TO L1 OTHER

HUGGINS and

ÈK8R I DE

197 5

UL -lnterincjsaì angle =

-0.36 ( M, class I base

-0.22 ( I',l, class 2 base

-0.67 ( F, class I base

-0.02 ( F, class 2 base

LL -lnterincisôl angle =

-0.12 ( l',1, cl¿ss 1 base

-0.00 ( M, cìass 2 base

-0.90 ( F, cìass 1 base

-0.63 ( F, cìass 2 base

ROOS

1977

Ul-UL=
U1-LL=
A-SLS=

0.42

0. 33

0. 58

Ll - LL =

B - ILS =

0.82

0. 69

JACOB S

1978

H and V change of Ul to
closure of interlabial 9ap

94

70

82

V movement of UL

V movement of LL

=0
=0

CANG I ALOS I

and MEISTRELL

1982

( Begg stage 3
only )

U1 - UL = 0.17

Ul-SLS=0.07
A-SLS =0.27

L0 and

HUNTER r982

Nasoìabiaì angle - Ul = 0.77

ul-uL=0.77
Ut-SLS=0.44
Ul - LL thickness = 0.77

Ul-LL=-0.12
UI-ILS=0.48

OLI VER

1982

Totaì :

Ul-UL= 0.61(M)
Ul - UL = 0.51 ( F )( Both significant )

High lip strain :

ur-uL= 0.92(M)
ul-uL= 0.85(F)
( Eoth significant )

Low I ip strain :

ul-uL= 0.48(M)
ul-uL= 0.67(F)
( Both insignificant )

Total hard tissue - ST values

in relation to U1 retraction
Total :

0.83(M)
0.85 ( F )

Thin ì ìps :

0.e3 ( M )

0.e8 ( F )

Thick ì ips :

0.73(M)
0.28 ( F )

ìinear
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ERRORS

N

N

N

N

N

Y

TYPE OF
MEASUREMENTS

A orofile changes
/ L incsor changes

L

L

L

L

L

METIIOD OF
MEASUREMENT

H

H

H

H

H

H

SUPERIMPOSIT-
ION

N

l. on S-Na at Na

2. mandible

N

palatal plane and
structures

on S-Na at Na

on S-Na at Na

REFERENCE
PLANE

nil

pretreatment
N-P plane

perpendicular
to FH, through
N

palatal

tment
-P plane

pretreatment
N-P plane

APPLIANCE

F

E

HG

E

Eor
HG

F

LIP POSITION

x

rrnatural
position "

rrin reposerl

fi relaxed
habitual poserl

ACE AT START

X

X

treatment
time = 13 m

vartous

early A

varlous

treatment
time = 32 m

post - A

treatment
time = 26.6 m

.SAMPLE .5I ZE

29

57

39 extraction
18 non-ext.

103

c2

60

30=M
30=F

extraction
+ non-ext.

85

35M
55F

36F

20 ct
t5 c2

32 extraction

AUTHOR /

SUBJECT

WYLIE
r 955

ST

STONER et al.
r956

ST

KINC
r 960

UL

BLOOM
196 r

ST

RUDEE
t964

ST

HERSHEY
1972

Lips

ST = soft tissue
response

UL = upper lip
resPonse

M = male
F = female
Cl = class I
CZ = class ll,

division I

X = not specified
A = adolescence
m = months
y = years

N = nasion
P = pogonion
FH = Frankfort

horizon tal
S = sella

S = sella
Na = nasion
N = no

H = hand L = linear
D=digitizer A=angular

I
N

!
!mz.
I
x
(,

l- at1

-O-{ Tl
m-{Ð
-t -tCHÐ (/,
ITI U1

L
rfl

c)
I

=c)m
<./,

Icm
-lO
o
æ
-.{fooo
=-J
C)

-JÐ
rr1

-{
=mz.

:

v,c
==
F

oTI

-{-m
yes
no

X=notspecified B=BeCg
E = edgewise
F = function-

al
X=not

sPecified
HG = head-

g ear

(tr



STUDY OF
ERRORS

Y

N

I

N

N

N

TYPE OF
MEASUREMENTS

L

L

A

L

A

L

L

A

L

A

ME IIOD OF
MDASUREMENT

D

H

D

H

H

H

SUPI]R TMPOSIT-
ION

palatal structures

Na

N

at S-Na
on Na

maxiìlary
structures

on Bolton plane
and
perpendicular to
S

REFER ENCD
PLAN E

N.P

palatal

N-P

pretreatment
N-P plane

palatal

N-P

APPI,IANCE

E

E

B

E
(Tweed)

(Riedel)

E

X

LIP PO.SI1'ION

X

X

varlous -
not standardized

x

X

ACE AT START

Ã

+ I0 y post-
retention

early - A

X

early - A

( Negroe )

early - A

early - A

SAMPLE SIZE

70

27M
43F

36

2lM
t5F

ì3 extraction

150

50 in each
treatment group

20Cr(9M+nF)
30 C2 (llM + 19 Fj

16

6M
l0F

60M

small and large
overjet groups

33 C2

14M
19 F

AU'fIJOR /

S U IJ.IDCT

ANDERSON et al
t97 3

ST

ANCELLE
t9?3

ST

DE LAAT
I 9?4

ST

CARNER
t97 4

Lips

WISTH
t9? 4

Lips

HUCGINS and
McB RIDE
I 975

ST

'o
!
rrl
=I
x
(,
c)o
c+

5
o
o-

ST = soft tissue
resPonsc

UL = upper lip
resPonse

M = male
F = fcmale
Cl = class I
CZ -- class ll,

division I

X = not specified
A = adolescence
m = months
y = years

N = nasion
P = pogonion
FH = Frankfort

horizontal
S = sella

S = sella
Na = nasion
N=no

H = hand
D = digitizer

X=notspecified B=Begg
E = edgewise
F = function-

al
X=not

s peci fied

Y
N

yes
no

L = linear
A = angular

Or



STUDY OT
ERRORS

N

N

N

N

N

N

TYPE OF
MEASUREMENTS

L

L
( vertical )

L

A

L

A

L

A

L

A

METHOD OF
MEASUREMEN'T

H

H

H

H

H

H

SUPERIMPOSIT-
ION

N

cranlal base
planes

N

N

N

N

REFERENCE
PLANE

perpendlcular to
S-N at S

palatal

ST glabella -
ST pogonion
planc

A point - P

FH

N-P

APPLIANCE

E

X

EiF

F

x

B
( stage 3

only )

LIP POSITION

varlous

closed, without
strain

x

X

X

x

ACE AT START

early - A

early - A

varlous

X

earìy - A

varrous

SAMPLE SIZE

30

l0M
20F

20 c2

llM
9F

extraction of
4 first premolars

ll3

5 groups

33 C2

extract¡on
non-cxt.

40 cz

rEM
22F

l8

5M
13F

^uTrJolì 
/

SU I.JJ ECT

ROOS
t97?

ST

JACOBS
I 978

Lips

KOCH et al
t9?9

ST

STROMBONI
I 979

ST

LA MASTRA
l98t

Lip sulci

CANCIALOSI
and MEISTRELL
198 2

UL

E
!
rnz.g

x
(¡)

o
o
5
(+

L
o
o-

ST = soft tissue
resPonse

UL = upper lip
resPonsc

M = male
F = female
Cl = class I
C2 = class ll,

division I

X = not specified
A = adolescence
m = months
y = years

N = nasion
P = pogonion
FH = Frankfort

horizontal
S = sella

S = sella
Na = nasion
N=no

X=notspccified B=Begg
E = edgewise
F = function-

al
X=not

sPeci ficd

H = hand L = linear Y=yes
D=digitizer A=angular N=no

\¡
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ERRORS

N

Y

Y

N

N

TYPE OF
MEASUREMENTS

L

A

L

A

L

L

L

METHOD OF
MEASUREMENT

D

H

H

H

SUPERIMPOSIT-
ION

N

palate, anterior
wall of sella
turcica

N

N

s-N

REFERENCE
PLANE

FH(anatomicP)
+ perpendicular
through S

palatal

-7o from S-N
+ perpendicular
through S

PM plane
( posterior
margin of maxilla)

.pre - treatment
N - P plane

APPLIANCE

X

E

E

X

LIP POSITION

relaxed lip
posture

lightly closed

relaxed

x

X

AGE AT START

early - A

early - A

post - A

early - A

post - A

SAMPLE SIZE

50 cz

25M
25F

extraction +
non - ext.

40 cz

z0M
20F

30F

2t cz
9 Ct

extlaction +
non - ext.

4t

IIM
30F

22M

AUTHOR /
SUBJECT

LO and HUNTER
t982

UL

OLIVER
1982

UL

RAINS and
NANDA
r982

ST

WALDMAN
t982

UL

ABDEL KADER
1983

!
!
m
z.
I
x
(,
o
o
=cf

fc
o
o-

ST = soft tissue
resPonse

UL = upper lip
resPonse

M = male
F = female
Cl = class I
CZ = class ll,

division I

X = not specified
A = adolescence
m = months
y = years

N = nasion
P = pogonion
FH = Frankfort

horizontal
S = sella

S = sella
Na = nasion
N =no

H = hand L = linear
A = angular

X=notspecified B=Begg
E = edgewise
F = function-

al
X=not

specified

Y
N

yes
noD = digitizer æ
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APPENDIX 4

LANDMARKS AND ORDER OF DIGITIZING

(Legend to Figure a)

Order of di g'it,i zi ng Name of poì nt Abbrevi ati on

0

1

2

3

4

5

6

7

8

9.

10

(9,1o)

11

12

13

14

15

16

17

18

19

20

21

sella turcia (axis, (0,0))

x a'lign

y af ign

nas i on

soft tissue nasion

pronasal e

subnasal e

superior labial sulcus

labrale superius

infenior aspect upper 1ìp

superior aspect ìower f ip

( stomi on )

labrale inferius

inferior labial sulcus

soft tissue pogonion

soft t'issue gnathion

gnathi on

pogon'i on

B point

Iowerincisor apex

i nfradental e

lower incisor incisal edge

upper incisor incisal edge

S

X

Y

N

NAS

PN

SN

SLS

LS

IUL

SLL

( sro)x

LI

ILS

POS

GNS

GN

P

B

RI

PRI

IEI

IES
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22

23

24

25

26

27

28

29

prosthi on

upper incisor apex

A point

anterior nasal spine

posterior nasal spine

upper molar mesjal contact

lower molar mesial contact

goni on

PR

RS

A

ANS

PNS

tvlS

MI

GO

l3 In cases in which the lips were closed the poìnt stomion was

digitized twice instead of record'ing a missing point.

l

¡,
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x
1 4 3

5 26

25
24

6

7

23

8

2

9 10

(4,,
(.(zs 29

19
1l

2 17 2

13 16

15

14

Y

FIGURE a. Landmarks and Order of Digit'izìng.
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APPENDIX 5

LANDMARK DEFINITIONS

A. Hard Tissue Points

The standard definitions of Riolo, Moyers et al. (1974) are

provided. l¡Jhere these differ s'ignificantly from those of Graber (1972),

Krogman and Sassouni (1957) or B¡örk (1960) mention has been made; these

authors have also been used to further clarìfy definitions.

Further clarifications are bracketed.

The points are defined in the order in which they were digitized.

The name of the point'is followed by'its symboì used in this study.

Alternative names are gìven in brackets.

1 Sella, s: The centre of the p'ituitary fossa of the sphenoid bone.

Determined by inspection. Björk (1960)defined the upper limit of

the fossa as a line between tuberculum sellae and dorsum sellae.

2. Nasion, N : The junct'ion of the frontonasal suture at the most

posterior poìnt on the curve at the bridge of the nose. Krogman and

Sassouni (1957) discussed t,he variation in definition of nasion and

(as did Björk 1960) provided a more prec'ise definition: "the point

nasion is really the most anterior po'int of the naso-frontal suture

seen from norma lateralis". The definìtion given by Graber (1972)

"the intersection of the 'internasal suture and the nasofrontal

sutune" was a craniometric defin'it'ion and is'indistinguìshable on

the head film according to Krogman and Sassouni (1957),



3

13

Gnath'ion, G N: The most, anterior-inferior point on the contour of

the bony chin symphysis. Determined by b'isecting the angle formed

by the mandibular p'lane and a line through pogon'ion and nas'ion.

Krogman and Sassouni (1957) discussed the variation and sim'ilarity

of the defi ntìons of gnathion and menton. Thei r concl usion

concurred w'ith the above. Graber (1972) and Björk (1960) however

defined'it as the lowest po'int on the outline of the symphysis. The

former defintion was used in this study.

Pogonion, P : The most anterior point on the cont,our of the bony

chìn. Determined by a tangent through nasion.

5. B poìnt (supramentale), B: The point most posterior to a line from

infradentale to pogonion on the anterior surface of the symphseal

outline of the mandible.

6. Lowerinc'isor apex, R I : The root ti p of the mand'ibul ar central

inc'isor. When the root, is not yet completed, the m'idpoint of the

growing root tip ìs marked. (This point is related to the central

incisor with the most anterior crown positìon).

7. Infradenta'le, P R I : The ant,erior superior po'int on the mandible

(alveolar process) at its labial contact with the mandibular

central incisor.

8. Lower incisor edge ('incision inferius), I E I : The incisal tip of

the mandibular central inisor. Krogman and Sassouni (1957) defjned

it more specificalìy as relat'ing to the most anterior central

4
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incisor. Björk (1960) specìfied it as the midpoint of the 'incisal

edge.

9. Upper incisor inc'isal edge ('incision inferìus), I E S: The incisal

tip of the maxillary central incisor. Krogman and Sassoun'i (1957)

defined it more specifically as relat,ìng to the most anterior

central incisor. Björk (1960) specified it as the midpoìnt of the

inc'isal edge.

10. Prosthion (supradentale), P R: The most anterior inferior point on

the maxilla (alveolar process) at its labial contact with the

maxi I 1 ary central i nci sor.

11. Uppelincisor apex, R S: The root tip of the max'illary central

incisor. In cases where the root, is not yet completed, the midpoint

of the growing root tip is marked. (In reìation to the central

incisor with the most anterior crown position).

12. A Point (Subsp'inale), A: The most posterior point on the max'illa

between the anterior nasal spine and supradentale. Graber (1972)

and Krogman and Sassouni (1957) related this to a line between

prosthion and anterior nasal spine.

13. Anterior nasal spine, A N S : The tìp of the median, sharp bony

process of the maxilla at the lower margin of the anterior nasal

openi ng.

14. Post,erior nasal spine, P N S : The most posterior po'int at the

sagìttal plane on the bony hard palate.
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15. Upper molar mesial contact, M S : The mesial contact (height of

contour) of the maxillary first molar relative to the functional

occlusal plane.

16. Lower molar mesial contact, M I : The mesial contact (height of

contour) of the mandibular first molar relative to the functional

occl usal p'lane.

17. Gonion, G 0: The midpoint of the angle of the mandible. Found by

intersecting the angle formed by the mandibular pìane and a pìane

through articulate posterior and a'long the portion of the

mand'ibular ramus inferior to it.

B Soft T'issue Points

l,rlhere poss'ible definitions are derived from Burstone (1959).

Other sources are indicated.

Further clarifications are bracketed.

The points are defined in the order in which they were digitized.

The name of the point'is followed by the symbol used in this study.

1 Soft tissue nasion,

and the forehead

Sassouni,1957).

N A S : The deepest concavity between the nose

(the depth of the nasal root). (Krogman and

2. Pronasale, P N : The most prominent po'int on the contour of the

nose (De Laat 1974).

3. Subnasale, S N: The point where the maxillary lip and nasal septum

form a defìnite ang'le. If the depression is a genta'l curve,
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subnasale was'interpreted as the most concave point in this area as

measured by a ìine angled 45 degrees from the nasal floor.

Superior labial sulcus, S L S: The deepest point on the upper ìip

as determined by a line drawn from subnasale inclined so that it

forms a tangent with labrale superius.

5. Labrale superius, L S: The most prominent point on the upper fip

as measured from a perpendicular to the nasal floor.

6. Inferior aspect upper lip, I U L: A defìn'ition of this point could

not be found in the literature, although it was common'ly used. It
could be defined as the most'inferior po'int on the upper l'ip

contour wi th rel at'i on to a hori zontal p'lane of reference, for

example S-N.

7. Superior aspect lower'lip, S L L: A defìnition of this point could

not be found in the literature, a'lthough it was commonly used. It
could be defined as the most superior point on the lower lip

contour with relat'ion to a horizontal plane of reference, for

examp'le S-N.

8. Stomion, S T 0: The junction in the midline of the upper and lower

ìips.

9. Labrale inferius, L I : The most prominent point on the lower lip

as determ'ined by a perpendicular from nasal floor.
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10. Inferior labial sulcus, I L S: The most concave point as measured

by a line tangent to menton po'int (soft tissue) and labrale

i nferi us.

11. Soft tissue pogonion, P 0 S : The most anterior point on the chin

as determined from a perpendÍcular to nasal floor.

12. Soft tissue gnathion, G N s: A defjntion of this po'int could not

be found in the literature. De Laat (1974) used a point 2 cn.

inferiorly from POS on the contour of the chin. It could be defined

from the construction used in this study as the point on the chin

contour at the intersection of a line through sella and gnathion.

C. Points Used For Plottinq Purposes Onlv

These po'ints, together with Sel'la (which defines the origin

(0,0)) define the x and y axes of the cartesian coord'inate system.

or

The name is followed by the symbol used in this study,

X align, X: any point on the X axis (the pre-treatment S-N line)

used to define the X axis in conjunction with Sella.

Y align, Y : any poìnt on the Y axis (the pre-treatment S-N

perpendicular through S) used to define the Y axis.
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APPENDIX 6

LANDMARK LOCATION

Extremal landmarks (tnat is those points defined using terms as

for example, most anterior, ìnferior) have been located in relat,ion to

the reference p'lane sella-nasion us'ing tangents to the area of interest

para'11el to sella-nasion or sella-nasion perpendicular us'ing a plastic

protractor.

In those cases in which a paraì'le'l line failed to produce a

tangent to the area of interest (due to the shape of the surface) a

t,angent was taken from another point. This method of location was used

for both rad'iographs of the same subject. The po'ints 'involved were:

Pogonion, A po'int and B point (tangents to a Iine through nasion) and

soft tissue pogon'ion, superior labial sulcus and jnferior labial sulcus

(tangents to a l'ine through soft tissue nasion).

A. Hard Tissue Points

i sella, S : Selected as the geometric centre after tracing t,he

internal anatomy of the pituitary fossa and extending the tracing

superiorly to form a symmetrica'l e'll ip'ical shape. The def inition

allowed for some interpretation as the extent of the fossa was not

strictly defined,

2 Nasion, N : As per the definition. The frontonasal suture

usually located in the most concave aspect of the curve of

nasal and frontal bones.

u/as

the
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3. Gnathion, G N : Located in relat'ion to the mandibular plane (for

construction purposes taken as a tangent to the lower border of

the mandible) and a tangent to pogon'ion through nasion. To bisect

the angle between these two lines a line from sella to the

junction of the lines was drawn. The point of intersection w'ith

the outer surface of the mand'ible was identified as gnathion.

4. Pogonion, P: The most anterior point on the bony chin in relat'ion

to a sella-nasion perpendicular.

5. B point (supramentale), B : The most postenìor po'int located in

relation to a sella-nas'ion perpendicular.

6. Lower incisor apexr R I : As per the definition.

7. Infradentale, P R I : As per the definit'ion.

Lower incisor inc'isal edge (incision inferius) I E I : As per the

definition.

Upper incisor edge (incision superius) I E S : As per the

defi nì ti on.

10. Prosthion (supradentale), P R : As per the definition.

11. Upper incisor apex, R S : As per the definition.

A point (Subspinale), A: The most posterior po'int in relation to

a sel la-nasion perpend'icular.

8

9

12.
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13. Anterior nasal spine, A N S: As per the definition.

14. Posterior nasal sp'ine, P N S: As per the definit'ion.

15. Upper molar mesial contact, M S : The most convex aspect of the

mesial crown surface of the first molars (second molars where the

first molars were absent) was located; rìght and left images v/ere

averaged.

16. Lower molar mesial contact, M I : The most convex aspect of the

mes'ial crown surface of the first molars (second molars where the

first molars were absent) was located; the right and 'left images

were averaged.

17. Gonion, G0: Located in relation to the mandibular plane (for

construction purposes taken as a tangent to the lower border of

the mandible) and a tangent to the posterior aspect of the ramus

through articulare posterior. The angle between these lines was

bisected and the ìntersection of the bisector with the inferior

aspect of the mandible was identifìed as gonion. At alì stages

right and left sides were averaged.

B. Soft Tissue Points

1. Soft t'issue nasion, N A S : The deepest concavity was located in

relation to a sella-nasion perpendicular.

Pronasale, P N: The most prominent poìnt was located'in relation

to a sella-nasion perpendicular.

2.
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Subnasale, S N: The deepest poìnt in the curve between the upper

Iip and nose was found 'in relat'ion to a line from pronasale to

upper f ip sulcus.

Superior labial su'lcus, S L S: The deepest point on the upper ìip

was located in relation to a sel la-nas'ion perpend'icular.

Labrale superius, L S : The most prominent point on the lip was

located in relation to a sella-nas'ion perpendicular.

Inferior aspect upper 'lip, I U L : The most inferior poÍnt, was

located in relation to sella-nasion.

SuperÍor aspect lower 'lip, S L L : The most super.ior point was

located in relation to sella-nasion.

8. Stomion, S T 0 : As per the definition.

9 Labrale inferius, L I : The most prominent point on the 'lip 
was

located in relation to a sella-nasion perpendicular.

10. Inferior labial sulcus, I L s: The deepest point on the ìower'lip

was located in relation to a sella-nasion perpendicular.

11. Soft tissue pogonion, P 0 s: The most prominent point on the chin

was located in relation to a sella-nasion perpendicular.

Soft tissue gnathion, G N s: As per the definition (refer also to

location of gnathion).

5

6

7

12.
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c. Poi nts Used For Plottine Pu 0nlv

x align, x: Any point on the pre-treatment sella-nasion rine was

located. In the case of the pre-treatment radiograph nasion itself
was usualìy used, in the post-treatment radiograph a po'int near

nasion was used.

Y a'lign, Y : Any point on the pre-treatment sella-nasion

perpendicular line was located. The point was usualìy selected in

the region of the lower border of the mandible.



APPENDIX 7

SUPERIMPOSITION TECHNIQUE

The technique used was that of Björk (1968) and Bj

(1e83).

Ïhe procedure followed can be listed in st,ages:

3.

5.

6.

23

örk and Skiel ler

1 A Bjärk transparent plastic sheet on which a thin black cross ì/as

marked was mounted on the view'ing screen with tape.

The pre-treatment rad'iograph was examined and sella and nasion

were identified and the points marked lightly on the film.

The pre-treatment radiograph was then secured with tape to the

screen with sella at the centre of the cross and nasion'lying on

the X-ax'is.

Tracìng paper was then secured to the screen with tape. Nasion,

sella and Y aìign were transferred to the trac'ing paper.

The other points listed in figure a were then identified and

marked according to the definitions and location specifications in

appendicies 5 and 6.

Relevant information was,marked on the tracing paper, that is, the

subjects name, age and ident'ity number.

2

4

7. The tracing paper was removed.
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The post-treatment radiograph was then superimposed on the pre-

treatment radiograph, (For details see chapter 2.4).

The pre-treatment sella (intersect'ion of the cross), a point on

the x-axis near nasion (x-align) and a point on the Y-axìs near

the lower border of the mandible (Y-align) were then marked

lightly on the post-treatment film.

10. Both films were then removed from the screen.

11. The post-treatment film was then replaced with the origin (pre-

treatment selìa) pìaced on the axis of the cross, and x-align and

Y-a'lign pìaced on the x and Y axes respective'ly and secured with

tape.

12. Tracing paper was then secured with tape.

13. The points for the reference axes and landmarks were then traced.

The I andmarks were identified and traced accordi ng to the

definitions and specifications listed'in appendicies 5 and 6.

14. The subjects identificat'ion was marked.

15. The radiograph was removed and the marks on both films were

erased.

8.

9
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APPENDIX 8

VARIABLE DESCRIPTIONS

A. Li ear Variables

(i) Hori zontal

All measurements are perpendicular to the y-axis (sella-nasion

perpendicular through nasion) defined by po.ints 0 and Z, to the

landmark. The name of the variable is followed by the abbreviation used

for computing purposes.

VARIABLE
NUMBER

VARIABLE
NAME

hori zontal
distance to:

VARIABLE
ABBREV IAT ION

IDENTITY of
LANDMARK

measured to
0, 2|

1

2

3

4

Soft tissue nasion

Pronasal e

Subnasal e

4

5

6

7

H

H

H

H

ST

ST

ST

ST

NAS

PN

SN

SLSS

S

u
u

erior labial
cus

p
1

5

6

Labrale superius

Inferior aspect
upper lip

Superior aspect
ìower lip
Labrale inferius

Inferior labial
sul cus

Soft, tissue
pogon i on

Soft tissue
gnathi on

I
9

H

H

H

H

ST LS

IUL

SLL

LI

ILS

H7 10

POS

ST

ST

ST

ST

ST

ST

I
9

11

12

13H10

11 H GNS 14
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12

13

14

15

16

17

l8

19

20

21

22

23

24

25

Nasi on

A point

Upper incisor
apex

Prosthi on

Upper incisor
incJsal edge

Lowelinci sor
incisal edge

I nfradental e

Lower i nc'i sor
apex

B point

Pogon i on

Gnath i on

Upper molar
mesial contact

Lower molar
mesial contact

GonJ on

H

H

H

3

24

23

22

21

20

19

18

28

29

NHT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

HT

A

RS

PR

IES

IEI

PRI

RI

B

H

H

H

H

H

H

H

H

H

H

17

16

15

27

P

H

GN

MS

MI

GO

H = horizontal

HT = hard tissue

ST = soft t,issue
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('ii) Vertical

All measurements are perpendicular to the x-axis (se'l1a-nasion)

defined by points 0 and 1, to the landmark. The name of the variable.is

followed by the abbreviation used for computing purposes.

VARIABLE
NUMBER

VARIABLE
NAME

hori zontal
distance to:

VARIABLE
ABBREV IATION

IDENTITY of
LANDMARK

measured to
0, l:

26

27

28

29

30

31

32

33

34

Soft tissue nasion

Pronasal e

Subnasal e

Superior labial
sul cus

Labrale superius

Inferior aspect
upper f ip

Superior aspect'lower 
I 'ip

Labrale inferius

Inferior labial
sulcus

Soft t'issue pogon'ion V

Soft tissue gnathìon V

Nasion V

Anterior nasal spine V

A point V

Prosthion V

Upper incisor V

incisal edge

Lower incisor V

i ncisal edge

V ST NAS

VSTPN

VSTSN
V ST SLS

ST LS

ST IUL

V ST SLL

ST LI

ST ILS

4

5

6

7

8

9

V

V

V

V

POS

GNS

N

ANS

A

PR

IES

10

11

12

13

14

3

25

24

22

21

35

36

37

38

39

40

41

ST

ST

HT

HT

HT

HT

HT

HT42 IEI 20
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43

44

45

46

47

48

I nfradental e

B poi nt

Pogoni on

Gnath i on

Upper mol ar
mesial contact

Gon'ion VHTGO 29

V

V

V

V

V

HT

HT

HT

HT

HT

PRI

B

P

GN

MS

19

17

16

15

27

V = vertical

HT -- hard tissue

ST = soft tissue



B. Ansular Variabl es

The name of the variable is followed by the abbreviation used

computing purposes. Anguìar values are defined by 3 or 4 po'ints.

literature source is provided.

29

for

The

VARIABLE
NUMBER

VARIABLE
NAME

VARIABLE
ABBREVIATION

IDENTITY OF AUTHOR
LANDMARK

49

51

Mandi bul ar p'lane A DS MD-SN 3 0
to S-N

15 29 Riedel
(1e52)

50 Pal al atal p'lane
to S-N

Upper incisor to A DS UI-SN 3 0
to S-N

A DS PA-SN 3 0 25 26 Krogman &
Sas souni
(1e57)

21 23 Steiner
( 1 e53)

52

53

54

55

56

57

58

Lower incisor to
mandibular plane

A DS LI-MD 15 29 20 18 St,einer
( 1 e53)

Interincisal
angle

ANB

A DS UI-LI 21 23 20 18 Downs
( 1 e48)

0cclusal pìane A DS OC-SN 3 0 21 27 Steiner
( 1 e53)

SNA ADSSNA O3 24 Ri ede I
(1e52)

A DS SNB 03 17SNB

A DS ANB 243 17

Ri edel
( 1 e52)

Stei ner
(1e53)

Downs
( 1 e48)

Convexi ty ASINAP32416
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59 S-NAS-SLS

60 S-NAS-I LS

61 SLS-NAS.I LS

ASISNSAS O4 7

A SI SNSBS O 4 '12

A SC ASNBS 7 4 12

ASCCoN 4 6 13

ASCCoNN 45 13

ASCNASO 56 8

A SC ULIP 67 8

A SC LLIP 11 12 13

62

63

64

65

66

Soft, t,i ssue
convexi ty
excluding nose

Soft tissue
convexi ty
including nose

Nasol abi al
angì e

Concavity of
upper lip

Concavity of
lower 1ip

Based on
Rei del
( 1 e52)

Based on
Rei del
( 1 e52)

Subtel ny
( 1 e5e)

Subte'lny
(1ese)

Based on
Burstone
(1e67)

Burstone
( 1 e58)

Burstone
( 1 e58)

A = angular

DS = dentoskeletal variable

SI = soft tissue inclination

SC = soft tissue contour
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SECTION 2

TABLES OF STATISTICAL ANALYSIS

All statistics were calculat,ed from the total
sampìe s'ize of 30 males and 30 females.



xx

AGES AT PRE-TREATMENT
RADIOGRAPHY

S Range

13.7 1.4 11.4
to

16.8

(5.4)

13.8 1.4 12.0
to

17.8

(5.8)

AGES AT POST_TREATMENT
RADIOGRAPHY

S Range

15. 6 1.2 i 3.8
to

18. 9

(5.2)

15.8 1.5 13.7
to

19. 6

(s. g)

DI FFERENCES

X S Range

1.9 0.5 1.1
to

2.8

( 1 . 7)

2.0 0.9 1.1
to

5.5

(4.4

MALES

n=30

FEMALES

n=30

Appendix 9.

!
!
rr1
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Ages of the male and female samples calculated from the times of pre- and post-treatment
rad i ography.

All differences between mean values of males and females are non-significant.

f= ¡nêa[r S = standard deviation.

(,
l'\)
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APPENDIX 1O

ANALYSIS 0F ERRORS (oRIGTNAL VS. RETRACED) By 40 SETS 0F DoUBLE
DETERMINATIONS.

6 Tables, A to F

Legend

x

S

M diff
E(M diff)
t
S( error)

E(var)%

1Z level

52 level

It mean

å$åt me an

NS

NSP

Vari able

= Mean.

= Standard Deviation.

= Mean difference between first and second det,erminations.

= Standard error of M diff.

= Studentrs t Test

= Standard deviation of a s'ingìe determination
(Dahlbere 1940)

= Error variance per cent.

t = 2.708, for degrees of freedom = 39

t = 2.023, for degrees of freedom = 39

difference from zero at probability < 0.05 level.

difference from zero at probab'ility < 0.01 level.

= Nas'ion-sella reference line.

= Nasion-sella perpendicular reference line.

descripticlns are listed in appendix 8.



Vari abl e

Index Name

8

9

10

11

Soft tissue nasion

Pronasal e

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
lip

Superior aspect lower
I ip

Labrale inferius

Inferior labial sulcus

Soft tissue pogonion

Soft tissue gnathion

64.58 6.14 -0.12 0. 10

-0.20

-0.10

-0.14

-0.15

-0.08

Sampl e Double Determinat'ion - Total Error

E(M diff) t S(error) E(var)Z

73.09

88.16

72.19

69.90

71.80

61 .0i

65.60

54.88

55.71

42.65

S

3.88

6.39

5.96

6.15

6.72

7.88

7.29

7.67

9.01

9.88

M diff

-0.08

-0.15

-0.11

-0.05

-0.14

0.06

0.06

0.07

0.07

0.08

1 .44

2.53x

1. 58

0.73

1.55

1.20

0.25

0.28

0.31

0.33

0.36

0.45

0.41

0. 19

0.28

0.29

0.28

x

1

2

3

4

5

6

7

0.44

0.45

0.32

0.47

0.30

0.28

0.12

0.09

0.12

0. 11

0.12

0.53

0.41

0.52

0.49

0.52

1.74

1.12

1.19

1.40

0.70

(,
Þ

Table 104. Horìzontal location of soft tissue landmarks in relation to NSP (mm).



Vari able

Index Name

Sampl e Double Determination - Total Error

E(M diff) t S(error) E(var)Z

apex

i nci sal

'inci sal

apex

67.04

55.52

51.20

57.46

57.62

53.85

49.09

37.85

44.31

43.80

40.23

S

3.34

5.72

5.59

6.31

7.35

6.68

7.21

7.33

8. 14

8.73

9.23

M diff

-0.02

-0.02

-0.21

-0.09

-0.22

-0.24

0.08

-0.11

-0.20

-0.15

0.04

0. 16

0.10

0.07

0.08

0. 13

0.20

0. 10

0.11

0.12

0.57

0. 13

?.06

1.24

1.26

2.79x*

1.75

0.40

1.04

1.74

1.28

0.20

0.51

0.47

0.32

0.41

0.38

0.61

0.88

0.45

0.52

0.53

0.31

0.78

0.71

0.26

0.31

0.33

0.73

1.44

0.31

0.35

0.33

x

12

13

14

15

16

17

18

19

20

21

22

Nas i on

A point

Upperi nci sor

Prosth'i on

Upper incisor
edge

Lower incisor
edge

I nfradental e

Lower incìsor

B point

Pogoni on

Gnathi on

-0.1 1 0.09

(,
(Jr

Table 10B. Horizontal location of hard tissue landmarks in relation to NSP (mm).



Vari abl e

Index Name

23 Upper molar mesial
contact

24 Lower molar mesial
contact

Sampl e

s

33.17 5.31

32.33

16.26

5.60

M diff

-0.30 0. 19

x

Double Determination - Total Error

E(M diff) t S(error) E(var)Z

-0.43

-0.09

0.25

0.12

1 .60 0.85

1.15

0.51

2.56

4.20

2.09

1 72

7925 Gonion 3.55 0.

(,
ctl

Table 10B. (continued) Horizontal location of hard tissue landmarks in relation to the NSP (mm).



Vari abl e

Index Name

Sampì e Double Determìnation - Total Error

E(M diff) t S(emor) E(var)Z

6.35

43.43

55.11

62.89

68.28

76.00

82.23

90.77

99.45

114. 13

S

3.28

3.95

3.96

4.45

4.19

M diff

0.42

-0.06

0.11

-0.02

0. 13

0.03

-ci.oz

-0.01

0.07

0.02

0.05

0. 14

0.09

0.08

0.12

0.11

0.06

0.08

0.06

0. 11

0. 16

0.07

xtt
3.07

0.64
t&

0. 19

1.18

0.56

0.22

0.21

0.68

0.12

0.66

0.68

0.38

0.36

0.52

0.48

0.27

0.36

0.27

0.48

0.70

0.31

4.29

0.93

0.80

1.37

1.29

0.46

0.73

0.33

0.73

1.46

0.22

X

26

27

28

29

30

31

Soft tissue nas'ion

Pronasal e

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
I ip

Superior aspect lower
lip

Labrale 'inferi us

Inferior labial sulcus

Soft tissue pogonion

Soft tissue gnathion

74.10 3.99

252

32

33

34

35

36

4.17

4.66

5.67

5.73

6.53

(,
!

Table 10C. Vertical location of soft tissue landmarks in relation to NS (mm).



Vari able

Index Name

Sampì e Double Determination - Total Error

E(M diff) t S(error) E(var)ZX s

0.40

3.58

4. 13

3.67

4.05

5.06

5.08

5.49

6.49

6.21

3.53

4.93

M diff

37

38

39

40

41

Nas ì on

Anterior nasal spine

A point

Prosth i on

Upper ì nci sor i nc'isal
edge

Lower i nc'i sor ì nci sal
edge

I nfradental e

B point

Pogon i on

Gnathi on

Upper molar mesial
contact

Gon'i on

0.31

49.00

55.57

64.57

77.02

73.86

82.93

91.10

102.16

i 07.84

65.7 4

66.94

-0.01

-0.04

0.50

0.00

0.02

0. 13

0.17

0.21

-0.03

-0.53

0. 15

0.04

0. 17

0.27

0.08

0.09

0.09

0. 14

0.i1

0.05

0.18

0.21

1 .85

0.04

0.22

0.25

i.38

1.24

2.3ste

0.61

3.92rßår

0.97

0.17

0.76

1.25

0.36

0.22

0.37

0.42

0.61

0.53

0.23

0.70

0.69

17.71

4.56

9. 11

0.96

-0.01 0.05 0.30

0.55

0.69

1.25

0.72

0. 13

3.99

1.98

42

43

44

45

46

47

48

0. 14

0. 16

(¡)
æTable 10D. Vertical location of hard tissue landmarks in relat'ion to NS (mm).



Vari abl e

Index Name

49 Mandibular Plane to
S-N

50 Palatal pìane to
S-N

51 Upper incìsor to
S-N

52 Lower incisor to
mandibular plane

53 Interincisal angle

54 Occlusal plane to
S-N

Sampl e Double Determination - Total Error

E(M dìff) t S(error) E(var)Z

0.08 0.06 0.37 0.37

0. 19 1.13 9.28

X s M diff

6.08 -0.01

7.57 3.73

1 05.89 8. 18

0.05 0.26

0.25 0.24

0. 4

36.02

97.75

1 20. 35

25.09

78.39

76.10

2.29

2.32

7,23

8.51

0.22

0.30

0.29

0. 16

0.06

0. 16

0.34

1.79

2.60-0.39

0.82

0. 10

-0.05

0. 15

0.41

1

i .07

0.65

1.28

2.91x*

0.62

0.81

0.94

1.21

1 .06

0.97

1.37

1.42

0.71

0.28

0.71

1.15

1.68

55

56

57

58

SNA

SNB

ANB

Convex'i ty

6. 16

3.94

3.50

2.75

6.61

5.31

3.27

0.62

6.76

5.23

(¡)
(.c)

Table 10E. Dentoskeletal angles (degrees).



Vari abl e

Index Name

59

60

61

62

S-NAS-SLS

S-NAS-I LS

SLS-NAS-I LS

Convexi ty excì ud'ing
nose

Sampl e Double Determ'ination - Total Error

E(M diff) t S(error) E(var)Z

91.66

82.69

8.96

1 60.87

128.04

127.19

S

3.64

3.07

1.77

4.49

4.08

10. 14

M diff

0.26

0. 18

0.07

-0.07

0.70

0.08

0.07

0.04

0.12

0.34

3.45**

2.67x

1.97

0.33

0.62

2.03

1.07

1.91

0.38

0.33

0.11

1.09

1.17

0.97

1.42

1.69

2.47

;

-0.04 0.12 0.53

0.53

1.60

63 Convexity including
nose

64 Nasol ab'i al angì e

65 Concavity of upper
I ip

66 Concav'ity f lower
lip

144.27 12.16

123.10 i6.39

0.95 0.88

0.65 0.34

3.95 10.55

1.56 0.90

È
O

Table 10F. Soft tissue inclinations and contours (degrees).
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APPENDIX 1 1

ANALYSIS OF DIGITIZING ERRORS (ORIGINAL VS. RETRACED) BY 20 SETS OF

DOUBLE DETERMINATIONS.

6 Tables, A to F

Legend

x

S

M diff
r(M diff)
t
S( error)

E ( var)Z

1Z level

5Z level

It mean

åH$ mean

NS

NSP

Vari abl e

= Mean.

= Standard Deviation.

= Mean difference between second and third determinations.

= Standard error of M diff.

= Studentrs t Test

= Standard devi ati on of a si ngl e det,ermi nat'ion
(Dahlbere 1940)

= Error variance per cent.

t = 2.861, for degrees of freedom = 19

t = 2.093, for degrees of freedom = 19

difference from zero at probab'ility < 0.05 level.

d'ifference from zero at probab'i I i ty < 0. 01 I evel .

= Nasi on-sel I a reference I 'i ne.

= Nasion-sella perpendicular reference line.

descrlptions are listed in appendix 8.



Vari ab I e

Index Name

8

9

10

11

Soft tissue nasion

Pronasal e

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
lip

Superior aspect lower
I ip

Labra I e 'i nferì us

Inferior labial sulcus

Soft tissue pogonion

Soft tissue gnathìon

Sampl e Double Determination - Digìtizing Error

E(M diff) t S(error) E(var)Z

74.64

91 .48

75.16

72.70

74.81

67.32

64.93

69.16

58.67

59.87

46.26

S

4.52

6.63

6.30

6.77

7.76

7.56

8.86

8.06

8.18

9.30

10.60

M diff

0.04

0.05

-0.01

0.03

0.02

0.02

-0.01

-0.01

-0.01

-0.02

0.02

0.02

0.02

0.01

0.02

0.02

0.01

0.02

0.02

0.02

1.86

3.06*;+

0.35

2.07

1 .06

0.62

0.07

0.06

0.06

0.05

0.06

0.06

0.06

0.06

0.04

0.06

0.08

0.02

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.00

0.00

0.00

X

1

2

3

4

5

6
0.01 0.02

7
1.00

0.55

0.71

0.45

0.79

Þ
N)Table 114. Horizontal location of soft tissue landmarks in relatìon to NSP (mm).



Variable

Index Name

Samp'le Double Determination - Digitìzing Error

E(M diff) t S(error) E(var)Z

apex

i nci sal

i nci sal

apex

68.01

57.62

53.11

59.54

60.03

56.38

51 .89

40.53

47.69

47.22

43.10

S

3.95

6.79

6.89

7.25

8.07

7.83

8.24

8.21

8.89

9.14

9.88

M diff

0.02

0.02

0.00

0.02

0.04

0.03

0.00

0.01

0.00

-0.01

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

1.82

0.25

0.01

0.94

1.19

2.56lß

1.74

0.12

0.35

0.15

0.47

0.06

0.05

0.06

0.05

0.05

0.06

0.06

0.05

0.05

0.06

0.06

0.04

0.01

0.01

0.01

0.00

0.00

0.01

0.00

0.00

0.00

0.00

x

12

13

14

15

16

17

18

19

20

21

22

Nasi on

A poìnt

Upper incisor

Prosth i on

Upper incisor
edge

Lower incisor
edge

I nfradental e

Lower incisor

B point

Pogoni on

Gnathi on

0.02 0.02

Þ(,Table 118. Horizontal location of hard t'issue landmarks in relation to NSP (mm).



Vari abl e

Index Name

23 Upper molar mesial
contact

24 Lower molar mesial
contact

25 Gonion

Samp'le Double Determination - Dig'itizing Error

E(M diff) t S(error) E(var)Zx

35.44

35.2't

15.74

S

5.9s

6.66

3.54

M diff

-0.01

0.03

-0.02

0.02

0.02

0.02

0.44

0.44

1.63

0.05

0.

0.01

0.01

0.03

06

060.

ÞÞ
Table 118. (continued) Horizontal location of hard tissue landmarks in relation to NSP (mm).



Vari abl e

Index Name

Sampl e Doubl e Determ'inati on - Di gi ti zì ng Error

E(M diff) t S(error) E(var)Z

4.80

43,67

55.77

63.53

69.59

75.94

81.79

90.49

99.67

115.34

S

2.49

4.82

4.52

5.i9

4.54

4.21

4.69

6.06

5.88

7.09

M diff

0.03

0.03

0.03

0.0i

0.02

0.05

0.04

0.03

0.03

0.00

0.02

0.03

0.02

0.02

0.02

1.27

0.90

1.41

0.63

1.05

1 .85

2.72x

1. 54

1.30

1.72

0.22

0.07

0.09

0.07

0.06

0.07

0.07

0.07

0.08

0.08

0.06

0.06

0.08

0.04

0.02

0.0i

0.02

0.02

0.02

0.03

0.02

0.01

0.01

X

26

27

28

29

30

31

32

Soft tissue nasion

Pronasal e

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
I ip

Superior aspect lower
lip

Labrale inferius

Inferior labial sulcus

Soft tissue pogonion

Soft tissue gnathìon

75.23 4.21 0.04 0.02

33

34

35

36

0.

0.

0.

0.

0.

02

02

02

02

02

Þ(tl
Table 1lC. Vertical location of soft tissue landmarks in relation to NS (mm).



Vari able

Index Name

Sampl e Doubl e Determi nati on - D'ig'iti z'i ng Error

E(M diff) t S(error) E(var)ZX S

0.45

4.04

4.21

4.22

5.69

5.76

6. s6

4.50

6.94

4.08

4.57

M diff

37

38

39

40

41

42

Nasi on

Anterior nasal spine

A point

Prosthi on

Upper incisor incisal
edge

Lower incisor incisal
edge

I nfradental e

B point

Pogoni on

Gnath'ion

Upper molar mesial
contact

Gon'ion

77.70 4.57

0.38

s0.08

56.10

64.75

74.?7

83.46

90,82

103.27

i 09.03

67.12

69.01

-0.00

0.01

0.0,|

0.01

0.01

0.04

0.03

0.04

0.04

0.01

0.02

0.04

0.02

0.02

0.02

0.02

0.02

0.02

0.0?

0.02

0.02

0.02

0.03

0.18

0.05

0.48

0.81

0.43

0.07

0.07

0.07

0.05

0.06

0.06

0.06

0.06

0.06

0.06

0.06

0.09

2.28

0.03

0.02

0.01

0.02

0.01

0.01

0.01

0.01

0.01

0.02

0.04

0.02

43

44

45

46

47

2.06

2.13x

2.05

2.67x

0.50

1.15

1.4848

Þ
OrTable 11D, Vertìcal location of hard tissue landmarks in relation to NS (mm).



Vari abl e

Index Name

49 Mandibular Plane to
S-N

50 Palatal plane to
S-N

51 Upper incisor to
S-N

52 Lower incìsor to
mandi bul ar p'lane

53 Interincisal angle

54 Occlusal plane to
S-N

Sampl e

S

34.07 6.70

7.33 3.

107.07 7.

M diff

-0.02 0.03

0.01 0.64

0.07 0.06

0.07

-0.12

0.

0.

X

Double Determination - Dìgit'izing Error

E(M diff) t S(error) E(var)Z

45

29

0.61

0. 13

1.15

1.69

1.67

0.85

0.64

0.79

0.24

0.23

0.09

0.12

0.19

0.02

0.01

0.01

0.02

0.06

0.11

0.06

0.06

0.03

0.05

97.70

121.16

23.53

79.77

77.60

2.18

2.01

8.90

9.35

5.53

4.33

3.76

2.85

3.70

0. 13

0.23

04

07

55

56

57

58

SNA

SNB

ANB

Convex'ity

-0.05

0.02

0.02

0.00

0.01

0.07

0.03

0.03

0.02

0.05

0. 19

0. 10

0.09

0.05

0. 15

Þ\¡Table 11E. Dentoskeletal ang'les (degrees).



Vari abl e

Index Name

59

60

61

62

64

S-NAS-SLS

S-NAS-ILS

SLS-NAS-I LS

Convexi ty exc I ud'i ng
nose

Convexi ty i nc'l udi ng
nose

Nasolabial angle

Sampl e Doubl e Determi nati on - Di g'iti zì ng Error

E(M diff) t S(error) E(var)Z

91 .85

83.07

8.78

160.25

127.28

127.66

S

2.90

1.96

1.96

4.47

4.08

10.90

M diff

0.03

0.01

0.02

0.07

-0.05

-0.22

0.02

0.02

0.0?

0.04

0.03

0. 14

0.32

0. 16

1.17

0.39

1.29

1 .87

0.07

0.06

0.06

0. 13

0. 11

0.50

1.01

0.50

0.04

0.04

0.08

0.08

0.07

0.00

0.01

0.00

X

63
1.35

1.6i

65 Concavity of upper
lip

66 Concavity of lower
I ip

144.32 9.80 0.32

122.07 13.24 -0.16

0.98

1.01

Þ
æ

Table 11F. Soft t'issue inclinations and contours (degrees).
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APPENDIX 12

COMPARISON OF MALES AND FEMALES BASED ON THE DIFFERENCE BETWEEN PRE- AND

POST-TREATMENT VARIABLES

6 Tables, A to F.

Legend

x

E(M)

F

t
IT

*+

mean

standard error of the mean

F ratio test

t-test

male/female difference signjficant at, p < 0.05

male/female dffference s'ignificant at, p < 0.01



Vari able

Index Name

Mal es Femal es Si gn i fi cance

FtxX tE(M)

0. 16

0.34

0.29

0.41

0.58

0.67

0.77

0.60

0.43

0.43

0.43

rE(M)

1

2

3

4

5

6

Soft tissue nasion

Pronasal e

Subnasale

Superior labial sulcus

Labrale superius

Inferior aspect upper
I ip

Superior aspect lower
lip

Labrale inferius

Inferior labial sulcus

Soft tissue pogonion

Soft tissue gnathion

1.58

2.75

0.36

-1.12

-1 .60

-2.74

0.54

-0.63

-0.66

-0.74

-1.68

0.69

1.28

-0.23

-1.49

-i.93

-3.30

-0.54

-1.15

-0.24

-0.05

-0.69

0.17

0.23

0.20

0.24

0.31

0.36

0.61

0.41

0.34

0.43

0.45

*Jt

x-l+*Jt

*+

x+t

*ti

*l+

7

I
9

10

11

*lt

(.rr
OTable 124. Horizontal location of soft tissue landmarks in relation to NSP (mm).



Vari abl e

Index Name

Mal es Femal es Si gni fi cance

Ft

apex

i nci sal

i nci sal

apex

1.23

-2.77

-2.62

-4.47

-6.14

-1.57

-2.33

-3.28

-1.62

-1.39

-1.64

0.11

0.48

0.43

0.48

0.65

0.49

0.42

0.43

0.35

0.37

0.40

0.61

-2.13

-1.46

-3.64

-5.83

-0.94

-1.58

-1.95

-0.74

-0.43

-0.61

tE(M)

0. 11

0.31

0.35

0.23

0.39

0.36

0.33

0.46

0.32

0.38

0.41

xx rE(M)

12

13

14

15

16

17

18

19

20

?1

22

Nas i on

A point

Upper incisor

Prosth i on

Upper i nc'isor
edge

Lower incisor
edge

I nfradental e

Lower incisor

B po'int

Pogoni on

Gnathi on

*l+

åtx

åT

*++

*+3

.¡+

åt

(tr
JTable 128. Horizontal location of hard tissue landmarks in relation to NSP (mm).



Vari abl e

Index Name

23 Upper mo'lar mesial
contact

Lower molar mesial
contact

25 Gonion

Mal es Femal es

tE(M)

Si gni fi cance

FtXx fE(M)

24

0.92

2.89

2.67

0.44

0.51

0.38

0.77

2.31

1.24

0.40

0.47

0.28 l{-**

Table 128. (continued) Horizontal location of hard tissue landmarks in relation to the NSP (mm).
(tl
N)



Vari abl e

Index Name

Mal es Femal es Significance

Ft

-0.37

2.77

3.90

5.27

4. 13

4.22

3.64

3.58

5.71

6.34

7. 15

rE(M)

0.38

0.33

0.38

0.58

0.43

0.39

0.40

0.40

0.49

0.54

0.43

-0.12

1.91

2.00

2.37

2.18

1.78

0.98

1.49

3.22

3.23

3.73

rE(M)

0.32

0.27

0.25

0.31

0.31

0.35

0.43

0.46

0.52

0.61

0.40

xX

26

27

28

29

30

31

32

33

34

35

36

Soft tissue nas'ion

Pronasa.l e

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
lip

Superior aspect lower
lip

Labrale inferius

Inferior Iabial sulcus

Soft tissue pogonion

Soft tissue gnathion

*tt

**

It

xlt

åF*

åt*

*Jt

*++

x++

*lt

*+Ê

',ilt

å&

(tr
(¡,

Table l2C. Vertical location of soft tissue landmarks in relation to NS (mm).



Vari abl e

Index Name

Mal es Femal es Sì gni fi cance

FtXX rE(M)

0. 10

0.31

0.43

0.30

0.32

0.49

0.40

0.43

0.37

0.40

0.36

0.36

rE(M)

37

38

39

40

41

Nas i on

Anterior nasal spine

A point

Prosthì on

Upper incisor incisal
edge

Lower incisor incisal
edge

I nfradental e

B point

Pogoni on

Gnathi on

Upper molar mesial
contact

Goni on

0.69

2.10

3.17

3.23

3.53

7.57

6.82

5.28

6.31

6.77

3.62

3.81

0.49

0.91

1. 58

1.76

2.01

5.44

4.40

2.66

3.21

3.65

1.64

2.34

0. 11

0.21

0.45

0.3?

0.35

0.40

0.36

0.48

0.39

0.37

0.28

0.40

*+T

T

*J$

It*Je

42

43

44

45

46

47

48

l+

*J+

xt+

*tt

**

*+t

*+

t*tt

ql
ÞTable 12D. Vertical location of hard t'issue landmarks 'in relation to NS (mm).



Vari able

Index Name

49 Mandibular Plane to
S-N

Palatal plane to
S-N

51 Upper incisor to
S-N

Lower incisor to
mandibular plane

53 Interincisal angle

54 Occlusal plane to
S-N

Mal es Femal es S'i gni f icance

Ft

1.20

0.63

-8.07

5.04

1.84

6.38

-3.19

-0.71

-2.47

-5.98

rE(M)

0.27

0.30

1 .45

1.44

2.07

1.14

0.49

0.21

0.40

0.87

0.44

0.23

-9.98

5.29

4.09

6.28

-2.28

-0.24

-2.05

-5.19

rE(M)

0.37

0.20

1.54

1.31

1.98

0.89

0.33

0.20

0.36

0.93

xX

50

52

t3åt

55

56

57

58

SNA

SNB

ANB

Convexi ty

*lt

(Jr
(tr

Table 12E. Dentoskeletal angles (degrees).



Vari abl e

Index Name

Mal es Femal es Si gni fi cance

Ft

-2.49

-0.84

-1.88

1.20

-0.95

6.65

-5.33

7.76

rE(M)

0.34

0.22

0.31

0.33

0.35

1 .65

1.80

2.05

-2.24

-0.34

-1.90

1.71

-0.09

5. 15

-1.97

7.26

tE(M)

0.32

0.25

0.32

0.63

0.36

0.87

2.14

2.01

xx

59

60

61

62

64

S-NAS-SLS

S-NAS-I LS

SLS.NAS.ILS

Convexity excluding
nose

Convex'ity i ncl udi ng
nose

Nasolabial angle *Jç

63

65 Concavity of upper
lip

66 Concavity of lower
lip

Table 12F. Soft tissue inclinations and contours (degrees).

(-'t
Or
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APPENDIX 13

DESCRIPTIVE STATISTICS

Each head'ing has 6 Tables, (i ) to (vi )

Males pre-treatment
Females pre-treatment
Males post-treatment
Females post-treatment
Males pre- and post-treatment differences
Females pre- and post-treatment d'lfferences

Legends

a

¡

A
B

c
D

E

F

X

E(M)

S

Min

Max

lbt
*

*,tt

mean

standard error of t,he mean

standard deviatlon

minimum value

maximum value

s kewnes s

skewness significant at p < 0.05

skewness significant at p < 0.01



Vari ab I e

Index Name

8

9

10

11

Soft t'issue nasion

Pronasal e

Subnasal e

Superior labial sulcus

Labrale superìus

Inferior aspect upper
lip

Superior aspect lower
lip

Labrale inferius

Inferior labial sulcus

Soft tissue pogonion

Soft tissue gnat,hion

Descrì pt'ive Stati sti cs

rE(M) MaxSX

Males pre-treatment

Min 61

tt

1

2

3

4

5

6

72.7

87.7

72.9

70.8

72.9

65.1

60.4

65.5

54.7

56. 1

43.5

0.69

0.98

0.96

1.08

1.19

1.21

1.42

1.34

1.32

1 .47

1.58

1.4

3.8

5.3

5.3

5.9

6.5

7.8

7.3

7.2

8.0

66.0

79.0

64.6

61.7

62.5

54.0

47.5

54.9

41.7

42.2

30.2

82.7

101.1

84.8

83.7

87.9

79.9

79.9

82.3

71.6

74.9

64.8

7

6.6 tç

It

(tr
@

Table 13A(i) Horizontal location of soft tissue landmarks in relat'ion to NSP (mm).



Varì abl e

Index Name

17

Nas i on

A poìnt

Upper incisor

Prosthi on

Upper incisor
edge

Lower incisor
edge

I nfradental e

Lower incisor

B po'i nt

Pogoni on

Gnathi on

18

19

20

21

22

Descriptive Statistics

rE(M)

66.3

56.8

52.0

59.4

Males pre-treatment

SX

1.15

1.18

1.26

1.29

1.34

1.44

1.49

6.3

Min

58.9

41.8

42.7

49.4

50.1

39.9

36.4

25.8

32.3

31 .0

28.6

Max 61

75.4

68.3

62.1

71.3

73.1

69.1

66.5

56.5

63.6

64.0

61.0

12

13

14

15

16

0.63

0.94

0.93

1.03

3.4

5.1

5.1

5.7

apex

i nci sal

i nci sal

apex

60.5

54.0

49.8

39.0

44.7

44.3

40.9

6.5

6.9

7.1

7.4

7.9

8.1

(tr
(.oTable i3A(ii) Horizontal location of hard tissue landmarks in relation to NSP (mm).



Vari abl e

Index Name

23 Upper molar mes'ial
contact

Lower molar mesial
contact

25 Gonion

Descriptive Statistics

rE(M)

32.3 0.93

30.1 02

15.9 0.65

qMaxSx

Males pre-treatment

Min

22.4 42.6

19. 3
24

5.1

5.6

3.6 9.0

42.5

22.9

Table 134(ii) (continued) Horizontal location of hard tissue landmarks in relation to NSP (rm).
Ol
O



Vari able

Index Name

26

27

28

29

30

31

Soft tissue nasion

Pronasa I e

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
I 'ip

Superior aspect lower
lip

Labrale inferius

Inferior labial sulcus

Soft t'issue pogonion

Soft tissue gnathion

Descri pt'ive Stati sti cs

rE(M) Sx

Males pre-treatment

Min Max q
6.3

42.8

53.8

60.7

61.1

72.1

74.2

80.3

87.7

96.4

111.1

0.47

0.58

0. s9

0.79

0.61

0.63

0.77

0.80

1.00

0.86

1.02

2.6

3.2

3.2

4.3

3.3

0.0

34.1

47.1

51 .4

61.9

65.8

65.2

72.7

77.5

85.7

99.4

10.2

49.2

59.7

69.2

75.2

80.1

81.5

87.9

98.9

105.2

123.3

32

33

34

35

36

3.5

4.2

4.4

5.5

4.7

5.6

Ol
JTable 134(iii) Vertical location of soft tissue landmarks in relation to NS (mm).



Vari able

Index Name

37 Nas'i on

38 Anterior nasal spine

39 A point

40 Prosthion

41 Upper incisor incisal
edge

42 Lower incisor incisal
edge

43 Infradentale

44 B point

45 Pogonion

46 Gnathion

47 Upper molar mesial
contact

48 Gonion

Descri ptÍ ve Stati st'ics

tE(M) MaxX

Males pre-treatment

Min q
0.1

48.6

54.3

62.8

15.4

69.7

79.2

88.4

98.5

105.5

63.6

66.0

0.01

0.56

0.53

0.56

0.62

0.77

0.78

0.99

1 .06

1 .05

0.64

0.86

0.1

3.1

2.9

3.1

0.0

43.0

49.1

57.8

69.9

61 .8

70.2

76.4

87.0

9?..6

56.2

56.8

0.2

56.1

61.9

70.5

84.4

78.1

88.3

98.7

111.3

116. 6

69.9

76.9

S

4.7

3.4

4.2

4.3

5.4

5.8

5.7

3.5

Or
l\)

Table 134(iv) Vertical locat'ion of hard tissue landmarks in relatìon to NS (rm).



Vari abl e

Index Name

49 Mandibular Plane to
S-N

50 Palatal pìane to
S-N

51 Upper inc'isor to
S-N

Lowerincisor to
mandibular pìane

53 Interincisal angle

54 Occlusal plane to
S-N

Descriptive Stati stics

rE(M) SX

Males pre-treatment

Min Max

22.8 46.3

-2.6 17.2

97.3 126.7

fn,

52

SNA

SNB

ANB

Convexi ty

34.4

1.8

110.7

95.9

119. 1

22.7

80.1

76.2

3.9

6.0

0.08

0.73

1.18

1.21

1.64

0.86

0.75

0.64

0.53

1.26

5.4

4.0

6.5

6.6

9.0

4.8

4.1

3.5

2.9

6.9

83.0

104.2

11.6

71.8

70.0

-1.3

-5.7

105.0

134.4

32.0

87.5

84.7

8.5

17.0

55

56

57

58

Oì(,Table 134(v) Dentoskeletal ang'les (degrees).



Variable

Index Name

S-NAS-SLS

S-NAS-I LS

SLS-NAS-I LS

Convexi ty exc'l udi ng
nose

Convexi ty i nc'l udi ng
nose

Nasol ab'ial angl e

Descri pt'ive Stati st j cs

rE(M)X S

Males pre-treatment

Min Max q
59

60

61

62

93.0

82.5

i0.5

158.3

127.3

126,0

145.0

115.9

0.52

0.42

0.40

0.98

0.86

1.88

2.01

2.71

2.9

2.3

2.2

87.3

76.1

6.2

146.6

118.4

110. 7

115.3

85.3

98.4

87.5

14.6

168.7

135.2

148.2

172.2

141.0

63

5.4

4.7

10. 3

11.0

14. I

64

65 Concavity of upper
I ip

66 Concavity of lower
lip

OrÞTable 13A(vi) Soft tissue inclinat'ions and contours (degrees).



Vari ab I e

Index Name

I
9

i0

11

Descriptive Statistics

x tE(M)

Females pre-treatment

M'i n Max qS

2

3

4

5

6

Soft tissue nasion

Pronasal e

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
lip

Superìor aspect lower
lip

Labral e 'i nferi us

Inferior lab'ial sulcus

Soft tissue pogonion

Soft tissue gnath'ion

71.1

85.5

70.2

68.2

70.1

63.4

59.3

63.4

53.2

54.1

42.0

0.26

0.76

0.83

0.95

1.00

0.99

1 .33

1.19

1.27

1.43

1.53

1.4

4.2

4.5

5.2

5.5

64.5

77.5

60.9

56.7

58.0

49.3

45.6

50. i

36.6

35.1

19,4

71.6

93.6

78.3

76.9

79.0

73.7

70.6

75.2

64.7

68.8

59.7

5.4

7

7.3

6.5

7.0

7.8

8.4

Oì
(JrTable 138('i) Horizontal location of soft tissue landmarks in relatjon to NSP (mm).



Vari abl e

Index Name

Descriptive Statistics

x rE(M)

Females pre-treatment

Min MaxS q
12

13

14

15

16

17

18

19

20

21

22

2.5

4.2

4.1

5.0

Nas'i on

A point

Upper incisor apex

Prosth i on

Upperinci sor i nci sal
edge

Lower incisor incisal
edge

I nfradental e

Lower incisor apex

B point

Pogoni on

Gnathì on

65.1

55.0

50.5

57.5

58.9

52.3

47.8

37.3

43.2

42.8

39.5

0.45

0.76

0.74

0.90

1.31

i.04

1 .07

1.10

1.20

1.36

1.44

6.2

5.7

5.8

6.0

6.6

7.5

7.9

59.6

46.5

42.3

46.8

45.4

39.3

33.8

24.3

27.6

23.1

18. 4

70.3

61 .8

58.2

65.3

71 .0

61.9

57.7

47.9

56.0

58.9

56.2

Or
OlTable 138(ii) Horizontal location of hard tissue landmarks'in relatjon to NSP (mm).



Vari abl e

Index Name

23 Upper molar mesial
contact

Lower molar mesial
contact

Descriptive Statistics

x tE(M)

31.5 0.72

Females pre-treatment

M'i n Max

23.4 39.7

s q

24

4.0

4.729.6

15. 5

0.85

0.82

20.6

6.4

40.4

23.125 Gon'ion 4.5

Or
-.t

Table 138(iì) (continued) Horizontal location of hard tissue landmarks in relation to NSP (mm),



Vari abl e

Index Name

26 Soft tissue nasion

27 Pronasale

28 Subnasale

29 Superior lab'ial sulcus

30 Labrale superius

31 Inferìor aspect upper
I ip

32 Superior aspect lower
lip

33 Labral e 'i nferi us

34 InferÍor labial sulcus

35 Soft tissue pogonion

36 Soft tissue gnathion

Descri pti ve Stati st'i cs

x tE(M)

Females pre-treatment

Mi n MaxS q
6.1

41.8

53.1

60.7

65.4

71.3

72.9

78.6

86.5

95.6

109.2

0.48

0.56

0.54

0.54

0.52

0.54

0.74

0.84

0.99

1.05

1 .03

2.6

3.1

3.0

2.9

2.8

2.9

0.1

36.7

47.3

54.7

60.8

66.5

66.4

71.6

76.1

83.3

98.2

12.7

51 .0

59.8

68.6

72.2

79.9

80.7

87.7

96.9

103.7

117.9

åE

ìt

4.1

4.6

5.4

5.7

5.6

Or
æ

Table 138('i'ii) Vert'ical location of soft tissue landmarks in relation to NS (mr).



Vari abl e

Index Name

37 Nasion

38 Anteri or nasal sp'ine

39 A point

40 Prosthion

41 Upper incìsor incìsal
edge

42 Lower incisor incisal
edge

43 Infradentale

44 B point

45 Pogonion

46 Gnathion

47 Upper mol ar mes'i al
contact

48 Gonion

Descript'ive Stati sti cs

x rE(M)

Females pre-treatment

Min MaxS q
0.1

47.5

53.6

62.2

73.9

69.1

78.4

86.8

97.?

102.6

63.4

64.9

0.01

0.44

0.63

0.63

0.62

0.6i

0.66

0.83

0.89

0.88

0.53

0.84

2.9

0.1

2.4

3.5

3.2

3.4

3.3

3.6

4.6

4.7

4.8

0.0

42.4

47.6

56.5

67.6

63.8

72,5

78.0

88.4

93.7

58.0

52.8

0.2

53.2

61.7

68.8

80.7

75.4

85.9

94.9

104.4

110.9

69.8

73.2

åç

4.6

Table 138(iv) Vertical locat'ion of har:d tissue landmarks in relation to NS (mm). Or
\O



Vari abl e

Index Name

49 Mandibular Plane to
S-N

Palatal piane to
S-N

51 er inc'isor to

Descriptive Stati stics

x rE(M)

34.6 1 .09

7.8 0.56

111.2

6.0

3.1

1.49 8.2

0.82

Females pre-treatment

M'in Max

23.4 50.8

0.7 13.2

97.3 1 35.0

S q

50

Up
S-

p
N

52 Lower incisor to
mandibular plane

53 I nteri nc'isal angl e

54 0ccl usal p'lane to
S-N

SNA

SNB

ANB

Convexi ty

97.5

117.5

21.4

79.5

75.9

3.5

5.0

1.24

0.99

0.52

0.59

0.34

0.92

4.5

6.8

5.4

2.9

90.1

103.4

11.5

74.9

67.7

-1.2

-8.2

107.2

132.1

31.8

85.0

82.9

7.1

15. 7

55

56

57

58

3.2

1.8

5.1

{
O

Table 138(v) Dentoskeletal angìes (degrees).



Vari abl e

Index Name

Descri pt'i ve Stati sti cs

x rE(M)

Females pre-treatment

Min MaxS 61

59

60

61

62

S-NAS-SLS

S-NAS-I LS

SLS-NAS-I LS

Convexity excluding
nose

Convex i ty i nc ì ud'i ng
nose

Nasol ab'i al ang'le

91.8

82.4

9.4

i60.5

127.9

127.6

141.9

122.21

0.72

0.62

0.33

0.79

0.75

1.56

2.50

2.66

3.9

3.4

1.8

4.3

4.1

8.5

13.7

14.56

84.7

76.0

5.0

153.5

119.8

105.2

110.3

86.2

101 .0

89.5

12.5

169.9

1 40.0

149.5

172.4

154.7

It

63

64

65 Concavity of upper
lip

66 Concavity of lower
lip

\¡
J

Table 138(vi) Soft tissue 'inclinations and contours (degrees).



Vari ab I e

Index Name

Descrìptive Statistics

x rE(M)

Males post-treatment

Min MaxS q
1

2

3

4

5

6

Soft tissue nasion

Pronasal e

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
I ip

Superìor aspect lower
lip

Labrale inferius

Inferi or I ab'ial sul cus

Soft tissue pogonìon

Soft tissue gnathion

74.2

90.4

73.3

69.6

71.3

63.3

0.69

0.93

0.91

1 .04

1.15

1.25

1 .35

1.30

1.37

1.49

1.70

3.8

5.1

5.0

5.7

6.3

6.9

7.4

7.1

7.5

8.2

9.3

67.3

80.3

64.8

58. I

59.2

46.8

46.8

49.0

36.4

38.5

24.6

84.0

103.1

86.0

84.3

88.7

83.0

83.0

85.2

75.7

78.0

68.5

7

8

9

10

11

61 .0

64.9

54.1

55.4

41.9

\¡
t\)

Table 13C(i) Horizontal location of soft tissue landmarks in relation to NSP (mm).



Vari abl e

Index Name

Descriptive Statistics

x rE(M)

Males post-treatment

Min MaxS q
12

13

14

15

16

17

Nasi on

A po'int

Upper incisor

Prosthi on

Upper incisor
edge

Loweri nci sor
edge

I nfradental e

Lower incisor

B point

Pogoni on

Gnathi on

apex

i nci sal

i nci sal

apex

67.6

54.1

49.3

54.9

54.4

52.5

47.4

35.7

43.1

43.0

39.3

0.65

1.02

1.00

1 .09

1.26

1.26

1.31

1.41

1.43

1.53

1.59

3.6

5.6

5.5

6.0

8.9

6.9

7.2

7.7

7.8

8.4

8.1

61.3

41.0

37.7

40.9

37.7

34.1

30.9

16.8

26.5

27.3

23.1

76.8

68.8

61.6

70.6

74.0

71.3

68.9

56.0

66.2

67.2

64.1

18

19

20

21

22

{(,Table 13C(ii) Horizontal location of hard tissue landmarks in relat'ion to NSP (mm).



Vari abl e

Index Name

23 Upper molar mesial
contact

24 Lower molar mesial
contact

25 Gonion

Descriptive Statistics

x tE(M)

33.2 1.02

S

5.6

5.9

4.0

lvlales post-treatment

Min Max

22.5 47.6

q

33.0

18.6

1 .08

0.73

21.1

'11.4

48.9

28.8

Table 13C(ii) (continued) Horizontal location of hard tissue landmarks in relation to NSP (rm).
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Vari abl e

Index Name

Descriptive Statistics

x rE(M)

Males post-treatment

]vli n MaxS q
26

27

28

29

30

31

Soft t'issue nasion

Pronasale

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
lip

Superior aspect lower
lip

Labrale inferius

Inferior labial sulcus

Soft tissue pogonion

Soft tissue gnath'ion

6.0

45.6

57.7

66.0

71.3

76.3

77.9

83.8

93.4

102.8

118.2

0.42

0.66

0.68

0.72

0.70

0.62

0.74

0.86

0.92

0.95

1.05

2.3

3.6

3.7

4.0

3.8

3.4

4.0

4.7

5.0

5.2

5.8

0.2

37.5

50.7

57.6

64.9

70.1

70.1

76.7

83.8

91 .3

106.5

11.3

52.7

64.4

74.9

81 .0

84.8

84.9

92.3

102.2

112.4

128.2

32

33

34

35

36

{('r
Table 13C(iii) Vertical location of soft tissue landmarks in relation to NS (rm).



Vari abl e

Index Name

37 Nasion

38 Anteri or nasal sp'ine

39 A point

40 Prosthion

41 Upper incisor incisal
edge

42 Lower incisor incisal
edge

43 Infradentale

44 B point

45 Pogonion

46 Gnathion

47 Upper molar mesial
contact

48 Gonion

Descriptive Statistics

x tE(M)

Males post-treatment

Min Max qS

0.8

50.7

57.5

66.1

78.9

77.3

86.0

93.7

104.8

111.3

67.3

49.8

0. 11

0.55

0.65

0.60

0.6s

0.67

0.74

1.04

1.12

1.14

0.66

0.94

0.6

3.0

3.6

3.3

3.5

3.6

4.1

5.7

6.2

6.3

3.6

5.12

0.0

45.9

50.2

61.7

73.5

70.6

78.2

82.9

92.3

98.5

59.8

60.70

2.5

55.5

66.5

74.8

88.1

85.8

95.5

104.3

116.6

122.3

75.4

77.8

*lt

!
Or

Table 13C(lv) Vertical location of hard tissue landmarks in relation to NS (mm).



Variable

Index Name

49 Mandibular Plane to
S-N

50 Palatal plane to
S-N

51 Upper incisor to
S-N

52 Lower incisor to
mandi bul ar p'lane

Descriptive Statistics

x rE(M)

35.6

Males post-treatment

Mi n Max

20.8 47.9

-3.5 16. 5

90.2 125.5

s

6.0

4.0

7.5

9.4

9.1

6.9

4.0

3.6

2.4

5.9

q

8.4

102.6

100.9

120.9

29.1

76.9

75.5

1.4

0.0

1.10

0.73

1.37

1.71

1.67

1.26

0.73

0.66

0.44

1.08

87.4

97.8

16.9

67.7

67.3

-3.2

-11.8

117.7

139.5

åT

53

54

Interincisal angle

0ccl usal p'lane to
S-N

SNA

SNB

ANB

Convexi ty

55

56

57

58

43.0

85.7

83.1

6.3

11.1

\¡
\J

Table 13C(v) Dentoskeletal angìes (degrees).



Vari abl e

Index Name

Descriptive Statistics

x rE(M)

Males post-treatment

lvlin MaxS q
59

60

61

62

S-NAS-SLS

S-NAS-I LS

SLS-NAS-I LS

Convexity excluding
nose

Convexity including
nose

Nasolabial angìe

115.7

112.1

i35.7

145.6

90.5

81.6

8.6

159.5

0.57

0.50

0.36

0.95

0.90

1.59

i.54

2.65

3.1

2.8

2.0

5.2

4.9

8.7

8.4

84.4

74.5

4.8

148.4

114. 9

92.7

96.8

87.7

12.9

170.3

154.5

151.1

63

64

126.3

132.7

65 Concav'ity of upper
I ip

66 Concavity of lower
lip

1 39.6

123.6

åT

14. 5

\¡
æ

Table i3C(vi) Soft tissue inclinations and contours (degrees).



Vari ab I e

Index Name

Descriptive Statistics

x rE(M)

Females post-treatment

Min MaxS q
1

2

3

4

5

6

Soft tissue nasion

Pronasal e

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
lip

Superior aspect lower
lip

Labral e 'i nferi us

Inferior labial sulcus

Soft tissue pogonion

Soft tissue gnathion

71.9

86.8

70.0

66.7

68.1

60.1

58.7

62.3

53.0

54.1

41.3

0.57

0.84

0.84

0.87

0.95

1.00

1.29

1.09

1.31

1.50

1.74

3.1

4.6

4.6

4.8

5.2

5.5

6.2

6.0

7.?

8.2

9.5

64.7

78.5

60.4

57.0

57.2

45.8

45.8

48.4

34.6

35.1

18. 4

79.4

95.6

79.4

76.0

78.9

71.8

71.8

74.9

67.5

71.5

61.4

7

I
9

10

11

!\oTable 13D(i) Horizontal location of soft tissue landmarks in relation to NSP (mr).



Vari abl e

Index Name

17

Descniptive Statistics

x rE(M)

Females post-treatment

Mìn MaxS q
1?

13

14

15

16

0.49

0.83

0.81

0.9i

2.7

4.5

4.4

5.0

Nas'ion

A po'int

Upper incisor

Prosth i on

Upper incisor
edge

Lower incisor
edge

I nfradental e

Lower incisor

B point

Pogon'ion

Gnathi on

apex

i nci sal

i nci sal

apex

65.7

52.9

49.0

53.8

52.9

51.3

46.3

35.3

42.4

42.4

38.9

1.02

1.07

1.17

1.30

1. 51

1.63

5.6

5.9

6.4

7.1

8.3

9.0

59.8

44.6

41.1

43.2

39.2

37.8

31.8

20.8

27.0

23.3

17.5

71.4

61 .8

58.9

64.2

63.7

61.4

58.7

49.1

57.4

60.2

57.6

1.02 5.6

18

19

20

21

22

æo
Table 13D(ii) Horizontal location of hard tissue landmarks in relatjon to NSP (mm).



Vari abl e

Index Name

23 Upper molar mesial
contact

Lower molar mesial
contact

Descriptive Statistics

x tE(M)

32.2 0. 88

Femal es post-treatment

lvlin Max

23.7 40.6

S

4.8

q

24
31 .9

16.7

0.97

0.88

5.3

4.9

2?.9

7.9

41.9

22.925 Gonion

æ
J

Table 13D(i'i) (continued) Horjzontal location of hard tissue landmarks in relation to NSP (mm).



Vari able

Index Name

Descri pt'ive Stati sti cs

x rE(M)

Females post-treatment

Min Max

13.8

50.7

60.9

71.2

74.0

69.6 80.2

S q
26

27

28

29

30

31

Soft tissue nasion

Pronasal e

Subnasal e

Superior labial sulcus

Labrale superius

Inferìor aspect upper
lip

Superior aspect lower
lip

Labrale inferius

Inferior labial sulcus

Soft tissue pogonion

Soft tissue gnathion

5.9

43.7

55.1

63.1

67.6

1.2

36.5

50.0

57.3

63.5

0.47

0.53

0.50

0.53

0.46

0.46

0.57

0.61

0.79

0.83

0.84

?.6

2.9

2.7

2,9

2.5

iç

73.1

73.9

80.1

89.7

98.8

112.9

2.5 t$

32

33

34

35

36

3.1

3.4

4.3

4.6

4.6

69.8

75.4

82.8

89.0

104.7

80.2

88.1

99.9

107.6

121.3

l&

.¡+

Table 13D(iii) Vertical location of soft tissue landmarks in relation to NS (rm).
æ
t\)



Vari able

Index Name

Descr j pt'ive Stati sti cs

x rE(M)

Females post-treatment

Min Max 61S

37

38

39

40

41

Nasi on

Anterior nasal spine

A poi nt

Prosthi on

Upper incisor incisal
edge

Lower i nc'i sor i ncì sal
edge

I nfradental e

B point

Pogon i on

Gnathi on

Upper molar mesìal
contact

Gon'i on

0.6

48.4

55.2

63.9

75.9

74.6

82.8

89.5

1 00.4

106.3

65.0

67.2

0. 11

0.42

0.55

0.49

0.51

0.55

0. s3

0.81

0.82

0.78

0.44

0.94

0.2

43.8

49.3

58.8

11.6

70.3

78.6

82.3

92.5

98.7

60.4

53.4

2.9

53.0

62.2

71.3

83.1

82.3

90.3

100.0

110.5

114.0

71.6

76.3

0.6

2.3

3.0

2.7

2.8

3.0

2.9

4.4

4.5

4.3

2.4

42

43

44

45

46

47

48 5.2

æ(¡)Table 13D('iv) Vertical location of hard tissue landmarks'in relat'ion to NS (mm).



Vari abl e

Index Name

49 Mand'ibul ar Pl ane to
S-N

50 Palatal pìane to
S-N

51 incisor to

Descriptive Statistics

x tE(M)

Females post-treatment

Min Max

22.1 52.7

0.6 12.9

90.2 120.7

35.0

8.0

101.2

102.8

121.6

27.6

77.1

75.7

1.5

-0.2

1.28

0.63

1.17

1.44

1.74

1 .09

0.66

0.66

0.43

1.18

S

7.0

3.5

6.4

7.9

9.5

86.5

100.1

18.2

72.1

66.5

-2.8

-14.9

118.2

141.1

42.7

85.3

84.6

5.6

10. 6

q

Up
S-

per
N It

52

54

Lower incisor to
mandibular plane

53 Interincisal angle

0cclusal p'lane to
S-N

SNA

SNB

ANB

Convexì ty

55

56

57

58

6.0

3.6

3.6

2.3

6.5

æÞ

åt

Table 13D(v) Dentoskeletal angìes (degrees).



Vari abl e

Index Name

Descriptive Statistics

x rE(M)

89.6

Femal es post-treatment

M'in MaxS 61

59

60

61

62

0.63

0.66

0.25

S-NAS-SLS

S-NAS-I LS

SLS-NAS-I LS

Convexity excìuding
nose

Convexity including
nose

Nasolabial angle

82.1

7.4

162.2

127.8

132.1

1 40.0

129.5

0.95

0.86

1.66

2.01

1 .89

3.5

3.6

1.4

5.2

4.7

9.1

11.0

10. 3

82.5

72,9

5.2

1 50.9

1 18.4

111.5

1 19.4

111.2

96.5

89.9

10. 6

171.4

1 39.8

151.4

169.2

i58.5

63

64

65 Concavity of upper
lip

66 Concav'ity of lower
lip

åT

æ('rTable 13D(vi) Soft tissue inclinations and contours (degrees).



Vari ab I e

Index Name

I
9

10

11

Descriptive Statistics

x tE(M)

Males pre-and post-treatment differences

S Min Max q
1

2

3

4

5

6

Soft tìssue nasion

Pronasal e

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
lip

Superior aspect lower
lip

Labrale inferius

Inferior labial sulcus

Soft t'issue pogonion

Soft tissue gnathion

0.3

-0.7

-4.3

-7 .4

-9.3

3.9

6.6

4.0

3.4

7.1

1.6

2.8

0.4

-1.1

-1.6

-2.7

0.5

-0.6

-0.7

-0.7

-1.7

0. 16

0.34

0.29

0.41

0.58

0.67

0.77

0.60

0.43

0.43

0.43

0.9

1.8

1.6

2.2

3.2

3.3

2.3

2.4

2.4

3.7 _o

4,2

9 3.2

7

-9.9

-10.3

-6.5

-6.5

-6.5

8.9

4.1

4.0

3.1

3.7

t+

æ
Or

Table 13E(i) Horizontal location of soft tissue landmarks in relation to NSP (mm).



Vari able

Index Name

Descri pti ve Stati sti cs

x rE(M)

Males pre-and post-treatment differences

S Min Max q
12

13

14

15

16

Nas i on

A point

Upper incisor

Prosth i on

Upper incisor
edge

Lower incisor
edge

I nfradental e

Lower incisor

B po'int

Pogoni on

Gnathi on

apex

i nci sal

'inci sal

apex

1.2

-2.8

-2.6

-4.5

-6.1

-1.6

-2.3

-3.3

-1 .6

-1.4

-1.6

0.i1

0.49

0.43

0.48

0.65

0.49

0.42

0.43

0.35

0.37

0.40

0.6

2.7

2.4

2.6

3.6

2.7

2.3

2.4

.|.9

2.0

2.2

0.4

-7.1

-7.2

-1 0.0

-1 3.0

-6.7

-8.0

-9.1

-5.8

-5.5

-6.0

2.5

3.5

2.5

0.3

0.9

3.8

2.4

0,7

2.6

3.2

3.1

17

i8

19

20

21

22

*

æ
!

Table 13E(ii) Horizontal location of hard tissue landmarks in relation to NSP (mm).



Vari abl e

Index Name

23 Upper molar mesial
contact

24 Lower molar mesial
contact

25 Gonion

Descri pti ve Stat,i sti cs

x tE(M)

0.9 0.44

2.9

Males pre-and post-treatment differences

S Min Max 61

2.4 -2.9 7.1

2.8

2.7

0.51

0.38 2.1

-2.2

-6.1

1r.0

5.8

It

*-tt

æ
æ

Table 13E(ii) (continued) Horizontal location of hard t'issue landmarks in relation to NSP (mm).



Vari abl e

Index Name

Descriptive Statistics

x tE(M)

Males pre-and post-treatment differences

S Min Max 61

26

27

28

29

30

31

32

33

34

35

36

Soft tìssue nasion

Pronasale

Subnasa I e

Superior labial sulcus

Labrale superius

Inferior aspect upper
lip

Superior aspect lower
I ip

Labrale inferius

Inferior labial sulcus

Soft, tissue pogonion

Soft tissue gnathion

-0.4

2.8

3.9

5.3

4.1

4.2

3.6

3.6

5.7

6.3

7.2

0.38

0.33

0.38

0.58

0.43

0.39

0.40

0.40

0.49

0.54

0.43

2

1.8

2.1

3.2

2.4

?.1

2.2

2.2

2.7

3.0

2.3

-6.0

-0.3

0.2

-2.3

-0.4

0.2

0.2

-0.9

-0.3

1.4

2.3

4.3

6.9

9.1

13. 5

8.3

9.3

9.0

7.5

10. 6

13.6

12.0

æ\o

Table 13E(iii) Vertical location of soft tissue landmarks in relation to NS (mm).



Vari ab I e

Index Name

Descriptive Statist,ics

x tE(M)

Males pre-and post-treatment differences

S Min Max

0.6

q
37

38

39

40

41

Nas i on

Anterior nasal spine

A po'int

Prosthi on

Upper incisor incisal
edge

Lower i nc'i sor i nci sal
edge

I nfradenta I e

B point

Pogon'ion

Gnath i on

Upper molar mesial
contact

Goni on

0.7

2.1

3.2

3.2

0. 10

0.31

0.43

0.30

0.32

0.49

0.40

0.43

0.37

0.40

0.36

0.36

1.7

2.4

1.7

1.8

2.7

2.2

2.4

2.0

2.2

2.0

2.0

-0.1

-1 .3

-2.9

-0.1

2.4

5.4

7.5

6.7

7.2

12.4

12.5

10. 9

10.2

9.8

7.7

8.1

å+*

3.5 -1.4

42

43

44

45

46

47

48

7.6

6.8

5.3

6.3

6.8

3.6

3.8

1.

1.

-0.

1.

1.

1

1

5

9

6

0.

0.

0

3

(.o
O

Table 13E(iv) Vertical location of hard tissue landmarks 'in relation to NS (mm).



Vari abl e

Index Name

49 Mandibular Plane to
S-N

50 Palatal plane to
S-N

5i Upper incisor to
S-N

52 Lowerincisor to
mandibular plane

53 Interincisal angle

Occlusal plane to
S-N

SNA

SNB

ANB

Convexi ty

54

Descri pt'i ve St,ati sti cs

x rt(M)

1.2 0.27

0.6 0.30

-8.1 1.45

5.0 1 44

1.8 2.07

Males pre-and post-treatment differences

S Min Max

1.5 -2.1 3.9

6 -3.0 4.0

7.9 -21.6 12.1

7.9 -9.7

-25.7

22.5

11.3 24.8

6.3

lT1

55

56

57

58

6.4

-3.2

-0.7

-2.5

-6.0

1.14

0.49

0.21

0.40

0.87

2.

4.8

-4.9

-8.1

-3.7

-6.1

-14.9

7

1

20.5

4.5

0.9

3.9

8.1

l+

2.2

\O
J

Table 13E(v) Dentoskeletal angles (degrees).



Vari able

Index Name

Descri pti ve Stat'¡ sti cs

x rE(M)

Males pre-and post-treatment differences

S Min Max

1.9

q
59

60

61

62

64

S-NAS-SLS

S-NAS-I LS

SLS-NAS-I LS

Convexity exc'ludìng
nose

Convexity including
nose

Nasolabial angle

-2.5

-0.8

-1 .9

1.2

0.34

0.22

0.31

0.33

0.3s

.|.65

1.79

2.05

2

1.7

1.8

1.9

9.0

9.8

-5.9

-4.1

-5.5

-1 .8

-5.6

-25.9

-43.0

-12.3

2.5

1.0

2.0

6.6

?.3

22.2

12.4

31.1

l+

63

-1.0

6.7 t**

**
65 Concavity of upper

lip

66 Concavity of lower
I ip

-5.3

7.8 11.2

(o
N)

Table 13E(vi) Soft tissue inclinations and contours (degrees).



Vari abl e

Index Name

Descriptive Statistìcs

x rE(M)

0.7

Females pre- and post-treatment d'ifferences

S Min Max 61

0.9

åT

It

1

2

3

4

5

6

Soft tissue nasion

Pronasal e

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
I 'ip

Superior aspect lower
lip

Labrale inferius

Inferior labial sulcus

Soft tissue pogon'ion

Soft tissue gnathion

1.3

-0.2

-1.5

-1.9

-3.3

-0.5

-1.2

-0.2

-0.1

-0.7

0.17

0.23

0.20

0.24

0.31

0.36

0.61

0.41

0.34

0.43

0.45

1.3

1 1

-0.9

-0.6

-1.9

-4.7

-5.4

-7.0

-5.3

-4.6

-2.6

-3.3

-4.5

?.4

4.3

2.3

1.4

1.5

0.1

5.6

4.1

3.6

6.2

4.0

7

1.3

1.7

?.0

3.4

2.3

1.9

2.4

2.5

8

9

10

11

(O
G'

Table 13F(i) Horizontal location of soft tissue landmarks ìn relation to NSP (mm).



Vari abl e

Index Name

Descriptive Statistics

x rE(M)

Females pre- and post-treatment differences

S Min Max q

0.612

13

14

15

16

17

Nasi on

A point

Upper incisor

Prosthi on

Upper incjsor
edge

Lower incisor
edge

I nfradental e

Lower incisor

B point

Pogoni on

Gnath'ion

apex

i nci sal

i ncì sal

apex

0.6

-2.1

-1.5

-3.6

-5.8

-0.9

-1.6

-2.0

-0.7

-0.4

-0.6

0.11

0.31

0.35

0.?3

0.39

0.36

0.33

0.46

0.32

0.38

0.41

1.7

1.9

1.3

2.1

2.0

1.8

2.5

1.8

2.1

2.2

-0.8

-5.6

-5.0

-6. 1

-1 0.4

-5.4

-5.4

-6.8

-4.0

-3.8

-3.9

2.0

3.0

4.3

0.1

-2.3

1.9

1.8

2.8

3.1

3.5

3.9

*

18

19

20

21

22

r\o
ÈTable 13F(iì) Horizontal location of hard t'issue landmarks in relat'ion to NSP (mm).



Vari abl e

Index Nane

23 Upper molar mesial
contact

Lower molar mesial
contact

Descript'i ve Statistics

x rE(M)

24

0.8

2.3

0.40

0.44

0.28

Females pre- and post-treatment differences

S Min Max q

2.2 -3.3 4.2

2.4 -2.8 6.7

25 Gonion 1.2 1.5 -2.8 4.6

Table 13F(ii) (cont'inued) Horizontal location of hard tissue landmarks in relation to NSP (mm).
{,O
(.'r



Vari abl e

Index Name

Descriptive Stati stics

x rE(M)

Females pre- and post-t,reatment differences

S Min Max q

1.7 -5.726

27

28

29

30

31

Soft tissue nasion

Pronasale

Subnasal e

Superior labial sulcus

Labrale superius

Inferior aspect upper
lip

Superior aspect lower
lip

Labrale inferius

Inferior labial sulcus

Soft tissue pogonion

Soft tissue gnathìon

-0.1
.l.9

2.0

2.4

2.2

1.8

1.0

1.5

3.2

3.2

3.7

0.32

0.27

0.25

0.31

0.31

0.35

0.43

0.46

0.52

0.61

0.40

1

1.5

1

1

1

2.3

2.5

2.8

3.4

2.2

-0.5

-0.3

-0.8

-1.0

-2.2

-4.3

-5.5

-1.7

-3.9

0.4

2.6

5.5

5.8

5.5

5.1

6.0

4.7

5.7

9.4

10. 3

8.2

åt

4

7

7

9

32

33

34

35

36

(O
Or

Table 13F(iii) Vertical location of soft tissue landmarks in relation to NS (mm).



Vari abl e

Index Name

Descriptive Statistics

x rE(M)

Females pre- and post-treatment differences

S Min Max

0.6

q
*+37

38

39

40

41

4?

43

44

45

46

47

48

Nas i on

Anterior nasal spÍne

A point

Prosth i on

Upperinci sor i nci sal
edge

Lower incisor incisal
edge

I nfradental e

B point

Pogon'ion

Gnathi on

Upper molar mesial
contact

Gon'i on

0.5

0.9

1.6

1.8

2.0

5.4

4.4

2.7

3.2

3.7

1.6

2.3

0.11

0.21

0.45

0.32

0.35

0.40

0.36

0.48

0.39

0.37

0.28

0.40

1 1

2.5

1.8

1.9

2.2

2.0

2.7

2.2

2.0

2.2

-1

-0

-5

-2

1.5

-1.6

1.7

0.7

-3.7

-1.4

0.4

-1 .8

-1 .8

.0

o

.1

.1

2.9

3.1

7.5

5.8

7.0

9.9

7.6

7.8

7.4

7.5

5.0

7.7

r.O
!Table 13F(iv) Vert'ical location of hard tissue landmarks in relation to NS (mm).



Palatal plane to
S-N

Upper incisor to
S-N

52 Lowerincisor to
mandi bul ar p'lane

53

Vari abl e

Index Name

54

55

56

57

58

Mandibular Plane to
S-N

Interincisal angle

0cclusal plane to
S-N

SNA

SNB

ANB

Convexi ty

Descri pti ve St,ati sti cs

x tE(M)

0.4 0.35

0.2 0.20

-1 0.0 1.54

5.3 1.37

,|.98
4.1

Females pre- and post-treatment differences

S Min Max

9 -5.8 2.7

1.1 -1.3 3.3

8.5 -31 .8 2.4

q

*++

*

49

50

51

6.3

-2.3

-0.2

-2.1

-5.2

0.89

0.33

0.20

0.36

0.93

7.5

10.8

4.9

1.8

1 1

2.0

5.1

-5.8

-13.5

-2.7

-5.8

-1.8

-6.3

-1 8.0

21.2

30.8

15.3

3.6

3.3

1.9

4.4

(O
æ

åt

Table 13F(v) Dentoskeletal ang'les (degrees).



Vari abl e

Index Name

Descriptive Statistics

x rE(M)

Females pre- and post-treatment differences

q
59

60

61

62

S-NAS-SLS

S-NAS-I LS

SLS.NAS-I LS

Convexity excìuding
nose

Convexity including
nose

Nasol abi al ang'le

-5.2

-3.2

-4.9

1.8

2.6

3.1

-2.2

-0.3

-1 .9

1.7

-0.1

5.2

0.32

0.25

0.32

0.63

0.36

0.87

2.01

S

1.7

1 4

1.7

3.4

2.0

4.8

Min

-6.6

-4.4

-7.3

-1 9.6

-14.4

Max

8.7

3.7

13. 5

39.0

31.9

63

64 åT

65 Concavity of upper
lip -2.0 2.14 11.7

66 Concavity of lower
I ip 7.3 11.0

(o
t,oTable 13F(v'i) Soft tissue inclinations and contours (degrees).
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APPENDIX 14

RATIOS FOR INCISOR : LIP RETRACTIONS

Ratios have been calculated us'ing post- minus pre-treatment mean values
for variables 5, 8, 16 and 17 (Appendix 13E and 13F)

These ratios can be compared to previous studies (Appendix 1)

Ul =

UL=

Ll =

LL=

upper incisor (incisaì edge, 16)

upper lip (labrale superius, 5)

I ower i nci sor ( i nci sa'l edge, 17)

lower lip (labrale inferJus, 8)

Ul: UL UL: LL Ll: LL

l4ALES

FEMALES

3.8: 1

3:1

2.7 :1

1.6:1

2.5=1

0,8: l

Appendix 14. Ratios for incisor : l'ip retractions.



APPENDIX 15

CORRELATION COEFFICI ENTS

The coefficients were calculated for the differences between
post-treatment variables (as in Appendix 13E and 13F).

B.

Coeffic'ients involv'ing horìzontal soft tissue variables.
6 Tab'les, (i) to (vi).

Coeffic'ients involv'ing verticaì soft tissue variables.
5 Tables, (i) to (v).

Coefficients involving soft tissue angular variables.
4 Tabìes, (i) to ('iu),

c

Coefficients involvin
3 Tables, (i) to (iii

hard tissue variables.

Legend

mal es

femal es

coefficients significant at p < 0.05

coefficients s'ignificant at p < 0.01

Coef f i c'i ents often
the tables.

reported in previous studies have been outlined in

Variable abbreviations are listed in Append'ix 8.

pre- and

A

D oò
)

M

F

á&

*+



4

SLS

3

SN

2

PN

1

NAS

?

SLL

6

IUL

I
LI

5

LS

I
ILS

1B

POS

"11

GNS

1 NAS

2PN

3SN

4 SLS

5L5

6 II.L

? SLL

8LI

lYl

F

lYl

F

lll

F

fïl

F

lq

F

lyl

F

lYl

F

fYl

F

lTl

F

fI
F

lll

F

.86x*
r?tÍtf

.59**

.43**

.74x*

.50**

.z

.49**

?zlt

.67ìrx

.66n*

.?gx+

.73**

.80**

.83**

.41 x

.41 *zo*

.36*

.23

.75**

.71 **

.94**

.89**

.35*

ztlt

"o*

.65x-*

.43**

.6?**

.29

.54**

.37*

.59**

.Eg**

.54x*

.84**

.?0**

30

21

34x
32*

36*
53**

31

24

20 .29
.13

.30

.28

.50**

.19

. B3**

.73**

.34*

.12

.55**

.26

.50**
ztr**

36**

.28

.04

.43**

.11

.?8**

.41x

.82**

.59**

.7zxx

.56*lf

.67**

.49**

.79**

.72xx

.50**

.54**

.73**

.31 *

.71 **

.19

.5gx*

.30

.59**

.18

64**

.83x*

.40*

.94**

.91 x*

.63**

.'l 0

.54**

.26

.66**

.11

.47rÉ*

-.06

.71 **

.10

.g4xn

.57x*

. Eì4*x

.26

.21

25

.25

9 ILS

10 P05

11 Gr{S

.97**

.83**

Table 15A(i) Correlation coefficients for the differences betueen horizontal soft tissue variables measured pre- and post-treatment in males

and females.
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26

NAS

28

5N

27

PN

29

SLS

30

LS

36

GNS

3534

LS
33

LI
32

SLL

31

IUL

2

NAS

PN

SN

SLS

LS

Irl-

5LL

.09

.10

-.19
.00

.14

.18
.23

"o*

-.04
.28

-.28
.41'É

.03

.06

-.11
.28

.04

.26

-.09
.2"1

l1l -.36*
F .30

tYl -.49**
F -.36*

trtri$s

.3?*

.49**

.24

trr**
.39*

cr **
.60**

.59**
z.r*

trz*tf

.50**

.09
a1*

.49x*

.28

.521tsx

.33*

.27

.40*

.12

.48nx

.03
z?lt

.51 **

.47xx

.56**

.43*

.39*

.31 *

.12

.09

-.07
-.12

.4gx*

.51 **

.56**

.40*

25

.4?*x

.38*

POS

.58**

.41x

.62*x

.49**

.n

.00

.02

.16

.66**

.59**

.69**

.66**

-.37*
.06

-.37x
.07

.23

-.12

.23

.1?

-.43**
.16

-.60**
-.08

-.59**
.00

-.1 6

-.04

-.09
-.10

-.29
-.23

-.16
.26

.11

.34

-.31 *
.13

-.34*
.25

.22

.34*

. tÌ1

-.o2

-.o2
.13

-.08
-.16

-.03
-.03

-.11
.34*

42x

32x

00

23

3

4

fi
F

-.59**

fTl -.43**
F -.05

-.o7
.01

22

04

-.20
.06

36x

.2006

.09

.13

.26
.19
.18

.02

-.06

5 fÏ -.29
F -.03

-.26
.01

fYl -.20
F .17

-.30
.07

lI -.63**
F .05

.10

.18

06

28

02

40

28

06

6

7

-.13
.38*

.17
?o*

-.08
.12

-.1?
.10

-.25
."t4

00

24

.00

.'10

-.04
.15

-.10
.10

-.06
.34

-.03
.16

.u1

.10

-.21
-.14

.28

.44x*

.23

.46xÌr

.1?

.20

-.18
-.23

-.1 6
-.o7

-.22
-.28

-.19
.o2

LI lYl -.61**
F .12

I ILS fYl -.63**
F -.04

10 Pos Ft -.72x*
F -.13

11 GNS lI -.5?**
F -.30

-.13
.03

-.15
-.1s

-.19
-.08

-.16
.03

-.11
.34*

00

04

.06

.17

-.15
.03

-.01
.26

.22

.03
.08

-.12
-,01
-.06

0s

02

00

28

-.26
.20

-.tt
-.20

.07

-.05
.04
.14

O(¡)

Table 154(ii) Eorrelation coefficients for horizontal soft tissue pre- and post-treatment differences and vertical soft tissue pre- and post-
treatment differences in males and femaLes.



NAS

PN

s\¡

SLS

L5

I I.J.

SLL

LI

ILS

POS

GI{S

qz**

.63**
-.05

.21

.39*

.19

.62**

.21

.20

.36*

.æt*

.32*

.65**

.46t*

.75**
zr*

.34*

.42*

Êtr**

.61 **

.60**

.6?**

.66**
Êo**

.Tltt*

.49**

.14

.32*

.gt**

.47x*

.54H

.48r*

.65*r

.3?t

.16

.29

trr **
.57*n

.47*x

.'72*x

.59**

.6?*t

.6?+*

.59**

?r*

.34r
.46**
.40rf

.42x*

.'13

zt*

.20

.10
_n)

25

GO

.1?

.12

-.27
-.01

-.41 r
.0'l

12 '13

N A

.72'x

.82*r
.10
.44**

.16

.30

tr?**

.44**

.73*r

.2?

.?1*t

.33*

ar*
.28

.4gn*

.24

.66**
-.01

.06
a<*

a<*

.42*

.5?r*

.11

.54**

.23

.3?*

.23

.44**

.02

.57t*
-.15

.36*

.54*

4?**

.69**

.2?

.6gn*

.16

.60**
?IT

. ?0**

.14

.44n*
-.03

.71 **

.18

.91 **

.64*r

.gg**

.g?**

.97**

.98**

.32x

.36*

.50**

.64**

.28

.66**

.15

.59**

.29

.69**

.15

.46**
-.01

.72x*

.17

. 86**

.62n*

.89*r

.96**

.ggr*

.ggr*

14

RS

16

IES

17

IEI
18

PRI

19

RI

22

GN

33r

21

P

40*

20

B

30

24

v7

3?*
08

36*

15

PR

06

42x

01

24

03

33*

24

MI

23

MS

,l
IYl

Þ

fYl

F

lfl

F

-.17
.11

-.04
.08

-.14
.01

3?r
09

33r
21

45r*
38r

.27

25

39*
3

fÌl

F

4 trì -.ug
F .1?

.67**

.n
.50**
.07

63** .59+*

.32*
-.25

23

26

08

n

.46r*
-.08

2

6

?

I

I

10

11

.46*r

.62**

.65**

.55*r

.69**

.6'l **

.73n*

.57**

5g*J1

.49**

.26

trr **
.13

.69*r

.11

.31 n

aa*

.?3**

.45r*

.42*

.22

.60**

.24

63x*

.64**

.10

.5?+r

.28

?0**

.44**

.14

.69**
24

. ?g**

.76*rf

.84**

.90**

. gSn*

.g?**

.44r*

.04

.44**

.06

.48*r

.40*

.46n*

.60*t

.19
-.05

-. 40r
-.0?

-.56r*

-.4?*'
.09

-.58*+
-.22

-.52**
-.49r

-. 69*+

-.62rr

42*33*

5 -.13
.29

.02

.14

lrl -.08
r aÉ* o7

.15

-.18

.32*
-.3?*

.31

-.08

.46TT

-.1 1

60**
34*

.60r*

.39*

.54fi

.44**

.27

.31 *
.12
.21

01

21

24

tlì

F

f|l

F

IT

F

fYl

F

fYl

F

3?*
w
30

02

35r

.58nr .54**

.22 -.03

.30

.41 *

.45**

.41 *
trr lÉ*

.44**

.42x

.18
.45r*
30

.10
?'T

.12

.23

.41 *

.11

.49** .46*r

.06 -.09

EZ*tf

.1J
OÞ

Table 154(iii) Conelatim coefficients for horizontal soft tissue pre- and post-treatment differertes and horizont,aL ha¡d tissue pre- and post-
treat¡nent differences in mal-es and females.

.54**

.66r*
.50**
.32*

.5?**

.64**
.50rr
.34*



N

.11

.52**
.52**

.50**

.03

.11

.4?*x

.48**

.56**

.46**

.14

.2'.1

.45**

.59**

.46**

.62xrf

-.05
?trif

-.38*
.13

-.45**
.29

-.31 *
.19

-.25
.16

_.45**
.03

.31 *

.54**

.66**

-.16
.47xx

-.35*
.20

-.41x
.23

-.50**
.37x

-.52x*
-.03

.34*

.21

.39*

.19

44

B

n
34

.37x
zo*

.21

.00

.15

.09

.05

.64**

.50**

.69**

.50**

.25
?o*

.05

.25

47

MS

.59*x

.43**

.56**

zl lt

.05

.69**

.76*n

.50**

60x*

45x*

.34*
?o*

.31 *
an*

.34tt

.06

.43**

.60x*

trz*lf

.66**

.56**

.75**

NAS

PN

SN

SLS

LS

TI.L

SLL

LI

ILS

P0s

GNS

43

PRI

42

IEI
41

IES

40

PR

39

A

3B

ANS

37 48

GO

46

GN

45

P

1

2

I

10

.17

.27

lTl

F

lI
F

42x

32x35*

40*

3g*

24

.52**

.52**

.48** 37ìf

25

40*

15

27

29

Æ

3 [Yl -.10
F .33*

.12

.21

4 fYl -.09
tr ?olt

5

Þ

7 .37*
.08

-.16
.04 .27.16

.15

.32*

.08

.15
.11

.10
-.08

.16
-.06

.11
-.31 x

.o7

fYl -.18
F .50**

-.10
.16

n -.27
F .44**

-.11
.21

-.tr2
.21

-.46
.10

-.18
.34

-.12
.11

.02

.40*

05

25

-.09
.14

-.37*
.09

.00

.16

-.08
.31 *

-.07
.41

-.05
.31 *

-.o2
.12

03

03

-.06
.10

.00

-.11

.u1

-.20

.02

.03

.14

.28

-.28
-.06

-.35
.04

-.28
.13

-.22
-.10

-.41*
-.1 1

-.32x
.02

-.46x*
.17

.13

.01

-.20
.11

-.1 3
-.05

-.30
.trz

-.15
.37*

.00

.25

-.09
.46**

45**

fYl

F

fYl

F

fYl

F

lYl

F

05

tr2

-.10
.28

07

23

-.10
.12

.01

.1S

.11

.05

-.19
.19

.17

.24

34*
09

37*
34*

25

27

36*
23

-.28
.10
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Table 158(v) Correlation coefficients fo¡ vertical soft tissue pre- and post-treatment differences and dentoskeletaL angular pre- and post-

treatment differences in males and females.
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Table 15C(i) Correlation coefficients for the differences betr¡een soft tissue angular variables measured pre- and post-treatrent in males and
females.
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Table 15C(ii) CorreLation coefficients for anguLar soft tissue pre- and post-treatment differences and horizontal hard tissue pre- and post-
treatment differences in males and females.
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Table 15C(iii) Conetation coefficients for angular soft tissue pre- and post-treatment differences and vertical hard tissue pre- and post-
treatment differences in males and females.
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Table 15C(iv) Co¡relation coefficients for angular soft tissue pre- and post-treatment diffe¡ences and dentoskeletal angular pre- and post-
treatment differences in males and females.
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Table 150(i) Correlation coefficients for the diffe¡ences betuleen horizontal hard tissue variables measured pre- and post-treatment in males
and females. (variables 23, lvls and 24, III have been excluded from this table).
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Table 15D(ii) Eorrelation coefficients for vertical hard tissue pre- and post-treatnrent differences in males and females.



12 13 14

R5

15

PRN A

.03

.15
-.11

.2?

20

B

-.20
.38*

-.14
.39*

22

GN

-.16
.05

21

P

.12

-.1 0

23

MS

-.21
.16

-.09
.09

-.17
.o7

37 N lYl -.O2
2.7*

38 ANS .40x
.42x

3S

-.15
zo*

29

08

-.57**
.24

-.49**
-.13

-.53**
-.01

-.25
.12

16

IES

-.25
.41x

1?

IEI

-.44xx
.10

-.46**
.25

-.21
.46**

18

PRI

-.54**
.25

-.44**
.18

-.50**
.05

-.33*
.30

-.35*
.'t4

-.40*
-.12

-.63**
-.1 1

-.56**
-.01

-.o2
-.01

01

09

.07

-.15

-.05
.04

.t7

.18

-.03
.09

06

07

.26

-.10

25

GO

.41*x

.20

.43**
ztr*

.67**

.44**

.73**

.45**

.64x*

.45**

.59*

.46*x

.49*r(

.49**

19

RI

24

MI

03

0s

37x
37x

.t7

.06
.08
.04

.11

.11

-.03
-.08

-.18
.'t4

-.16
.10

-.20
.10

-.11
-.03

-.10
.08

-.12
.05

.00

.16
-.19

.25

21

03

-.21
.10

40 PR

41 IES

<"**
.69**

.39*

.?0**

-.44xx
.18

-.1 5
.05

-.4?x*
-.09

-.50**
-.11

-.44x+
-.11

-.31 x

-.04

-.08
-.36*

-.43**
.01

-.48r(*
-.05

-.44xx
-.12

-.32x
-.01

-.04
-.30

-.46x*
.o2

-.52**
-.03

-.41x
-.10

fTl

F

fTl

F

lI
F

tI
F

fY|

F

fvl

F

lYl

F

fll

F

A

03

08

09

21

36*
26

-.25
.26

2"1

01

23

06

32x
36*

-.25
.01

20

02

23

26

.52** -.63**

.22 -.17
.06

-.01

.24

.43**

z?*

.49**

.24

.68**

-.40*
.27

-.31 *
.03

-.30
.41x

-.28
-.82

-.21
.15

-.67**
-.14

-.57**
-.26

-.59**
-.13

-.41 *
-.08

-.15
.12

-.14
.07

-.14
-.24

42

43

44

45

IET

PRI -.27
.10

-.26
.05

-.30
.34*

23

tr?

-.29
.03

-.10
-.82

.09

.49**
.05
.18

-.11
.11

-."17
.00

-.06
.17

-.18
.22

-.05
-.2A

.00

.o7

.02

-.27

-.03
-.12

P -.06
.14

-.20
.18

-.14 -.13
.26 .34*

(continued next page)

Table 1sD(iii) Correlation coefficients for vertical hard tissue pre- and post-treatment differences and horizontal hard tissue pre- and post-
treatment differences in males and females.
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SECTION 3

APPENDIX 16

CASE AI{ALYSES

5 selected cases from the sample

Each case includes:

a case description

superimposed tracings (method in chapter 2.4),
figure ( i )

profìle photographs taken before and after treatment
(not standardised), figure (ii)

I

I

I

j

I

I

I

I,

i

raphs of Z-scores for 17 selected variables
abbreviations listed in appendix 8), figure (iii)

g
(

Pre-t,reatment Z-scoresr dotted line

Pre-treatment/post-treatment differences Z-scores,
solid line
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A. CASE 1

Subject 50, female
Class 2, division I malocclusion

Age pre-treatment

Age post-treatment
= 12.9 yrs (-0.6 st,andard deviations from x-)

¿ 14.8 yrs
Difference between post- and pre-treatment
ages -0.2 standard dev'itions from x-

The hand-wrist radiograph indicat,ed that the skeletal age was
aproximately 12 yrs. pre-treatment (Greulich and Pyle, 1966) and
according to Grave and Brown (1976) (figure 13) this corresponded
to peak growth veìocity.

Treatment : Non-extraction

Lìp posture : Sìight interlabial gap before and after
treatment. Lips relaxed post-treatment.

Z-scores All scores in figure (itt) within 2 standard
deviations from the f.
Incisor retract,ion very close to the f.
( except B po'i nt).
Lower incisor proclination was close to the
x.
H ST variables h,ere all within I standard
deviations of I.

Di scuss i on The soft tissue profìle response in figure
( i ) shows a downward and forward grõwth
pattern. The 1 ips showed retraction and
reduced concavities. The mandibular pìane
rotated downwards and backwards.
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xsP

NS

Figure b(i) Superimposed tracings of case 1

pre-treatment

post-treatment
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Pre-treatment

Figure b('ij )

Post-treatment,

Profi'le photographs of case 1
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Figure b(iii) Graph of Z-scores for case l
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B. CASE 2

Subject 44, female
Class 2, divis'ion l maloclussion

Age pre-treatment

Age post-treatment

1 3. 9 yrs. (0. 1 standard devi ations from I)
: 16.8 yrs.

Difference between post- and pre-treatment
ages 1.0 standard deviation from I

The hand-wri st rad i ograph i nd i cated that the s ke I etal age ìrras

approx'imately 13.5 yrs, pre-treatment (Greulich and Py1e, 1966),
and according to Grave and Brown (1976) (figure 13) this was well
post-peak in relation to the adolescent growth spurt,

Treatment

L'ip posture

Z-scores

Di scussi on

Sl i ght i nterl ab'ial gap pre-treatment,, cl osed
without apparent stra'in post-treatment.

Compared to the f values there was:
Greater H ST and H HT values pre-treatment.
Less incisor and lip retraction.
More chin and nose growth.
Less lower incìsor proc'l'ination.
Upper 'l i p f I attened 'less, and I ower I 'ip more.
Profi le convexity (exclud'ing the nose)
increased more.

The prof i 'le changes seen 'in f i gure ( i ) show
significant forward growth of the bony ch'in
wh'ich was fol I owed 'i n about a I : 1

relat'ionsh'ip by the soft tissue chin.
Signi ficant forward nose growth al so
occurred. As a result the profile "dished-in"
after treatment even though the f ip response
was less than the mean. The lower ìncisors
were uprighted (retroclined after stage 2 and
ìingual root torque ìrras applied 'in stage 3).
Had the lower incisors been kept forward
( procl'ined - as i n many other cases and
accord'ing to the mean) a bett,er lower lip
support way have been provided. However, the
long term st,abif ity of the lower incisor
segment may also have been comprimised.
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Figure c(i) Supenimposed tracings of case 2

pre-treatment

post-treatment



127

Pre-treatment

Figure c(ii)

Post-treatment

Profile photographs of case 2
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C. CASE 3

Subject 41, female
Class 2, djvision 1 malocclusion

Age pre-treatment

Age post-treatment

: 15,3 yrs. (1.1 standard deviations from i)
: ,l6.8 yrs.

Difference between post- and pre-treatment
ages -0.64 standard deviations from x-

128

le, 1966) and
ittle growth

The hand-wrist radiograph indicated that the skeletal age was
approximately 15.5 yrs. pre-treatment (Greulich and P

accord'ing to Grove and Brown (1976) (figure 13) very
pot,entia'l remained.

v
I

Treatment

Lip posture

Z-scores

Di scussi on

:614 extracted

: Small interlabial gap pre-treatment,
lower lip. Closed without apparent
post-treatme nt,.

cu rl ed
strai n

Mainly close to the x-.
More retraction if IES than I, retraction of
LS close to x-.
Lower incisors more upright than x before
treatment and also procl ined more due to
t,reatment.

Mì n'ima I nose change occurred s'i nce the
pati ent was essentì al I y non-growi ng.
Mandibular rotation occurred and the soft
tissue chin followed. Both lìps reduced in
concavity. Although the upper 'l'ip seemed to
fol I ow t,he upperi nci sor I ess than average,
this could also largeìy be due to l'ip
posture.
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Figure d(i) Superimposed tracings of case 3

pre-treatment,

post-treatment



Pre-treatment

F'igure d(ii) Profile

Post,-treatment

photographs of case 3
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D. CASE 4

Subject 14, male
Class 1 moiars and proclined incisors

Age pre-treatment

Age post-treatment
= 12.4 yrs. (-0.9 standard deviat,'ions from l)

14.8 yrs.
Difference between post- and pre-treatment
ages 0.9 standard deviations from f

The hand-wrist rad'iograph indicated that the skeletal age was
approximateìy 1 1.5 yrs. which wa
chronological age pre-treatment
According to Grave and Brown (1976)
peak in relation to the ado'lescent g

s about 1 year less than the
(Greu'lich and Pyle, 1966).
(figure 13), this was well pre-
rowth spurt,.

Treatment

Lip posture

Z-scores

Di scuss i on

: Four first, premolars extracted.

Interlabial Bap, relaxed before and after
treatment.

H ST and H HT scores close to means before
treatment. H ST response greater than x
values . Flatter lower 'lip before treatment,
less flattening after t,reatment.

Significant growth occurred as evident in the
ìarge space between the soft tissue profiles
in figure (i). The chin greu, downwards and
forwards. The large fleshy 'lips tended not to
follow the incisor retraction and they showed
a net forward movement post-treatment.
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Figure e('i) Superimposed tracings of case 4

pre-treatment

post-treatment
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Pre-treatment

Figure e(ii) Profile

Post-treatment

photographs of case 4
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E. CASE 5

Subject 15, male
Class 1, bimaxillary prognathism

Age pre-treatment

Age post-treatment

Treatment

Lip posture

z 14.3 yrs. (0.5 standard deviations from x-)

: 16.8 yrs.
D'ifference between post- and pre-treatment
ages 1.06 standard dev'iations from f

The hand-wrist rad'iograph indicated that the skeletal age was
approximately 12.5 yrs, which \t,as more than 1.5 yrs. less than
!h" chronologica'l age pre-treatment (Greulich and Pyle, j966).
According to Grave and Brown (1976) (figure 13) this indicated that
this subject was pre-peak in relation to the adolescent growth
spurt.

134

treatment,
treatment.

Four first premolars extracted.

Extreme i nterl abì al gap before
Large interl abi al gap after
Relaxed posture.

Z-scores

Di sc uss i on

Pre-treatment the scores for V ST IUL and V
ST SLL confirmed the incompetent l.ip pattern
(see also figure 2). During treatment the
upper I ip moved verticaì ly 2 standard
deviat'ions more than average, while the lower
]'ip showed less than average vertica'l change.
The lowelinci sors retracted and procl ì ñed
less than the x.

Figure (i) shows that a sìgnificant amount of
growth occurred. The upper lip showed l.ittle
tendency to fol low the upper i nci sor
retraction. Both lips seemed to "thicken"
with treatment.
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Figure f('i) Superimposed tracings of case 5

pre-treatment

post-treatment



136

Pre-treatment

F'igure f(ii) Profile photographs

Post-treatment

of case 5
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ERRATA

PAGE 23: SECTION 5.

The first line shou'ld read:

'The other points listed in Figure A, Page ll were then
identified and....'

PAGE I 25:

LINE I2:

'4l4andElEextracted'
'4 I 4 and E-lT extracted.

should read:

E I 6 previous'ly extracted.l

LINE I3:

'65-fm were congen i tal 1y absent' shoul d read :

'5 I 5 were congenitally absentr.


