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RATIOS REPORTED

IN THE LITERATURE FOR HARD TISSUE :

APPENDIX 1

RETRACTIONS
AUTHOR Ul : UL Ul : LL Ll : LL OTHER
KING 1:0.5
1960
RUDEE 2.93: 1 i1
1964
2:1
(females)
GARNER 1:1
1974 3.6 : 1 (females)
(males)
2 @ 1
(small OJ group)
s o
(large OJ group)
A : SLS =
1: 1.4
ROOS 2.5: 1 1:0.9
1977 B : ILS =
1.2:1
A : S5LS =
1.4: 1
LA MASTRA
1981 B : ILS =
1.09 : 1
LO and HUNTER 2.5 :1
1982
WALDMAN 3.8 : 1
1982
( Most values represent approximate mean ratios )
UL = upper lip A = A point
LL = lower lip B = B point

Ul = upper incisor
L1 = lower incisor

Ol = overjet

SLS = superior labial sulcus

ILS = inferior labial sulcus

2

-

. '

SOFT  TISSUE..~

/



APPENDIX 2

CORRELATION COEFFICIENTS (r VLAUES) REPORTED IN THE LITERATURE

AUTHOR CHANGES RELATED TO U1 CHANGES RELATED TO L1 OTHER
WYLIE ST convexity - Ul = 0.44 ST convexity - ANG L1 = 0.01
1955 ST convexity - L1 = 0.17
STONER et al.
1956 ANG L1 - LL = -0.375
BLOOM Ul - SLS = 0.89 L1 - ILS = 0.87 Change of overbite -
1961 Ul -uL = 0.87 L1 - Lt = 0.93 UL to LL = 0.82
Ul -LL = 0.82 L1 - ILS to LL = 0.87 Change of overjet -
Ul -SLS to Ul = 0.89 UL to LL = 0.91
Ul - UL toLL = 0.73
RUDEE ur - uL = 0.73 L1 - LL = 0.70
1964 Ul - LL = 0.49
HASSTEDT Ul - UL = 0.55 L1 - LL = 0.52
1956
Cited by
Rudee 1964
0'REILLY
1957 Ul - UL = 0.61 L1 - LL = 0.56
Cited by Ul - LL = 0.48
Rudee 1964
HERSHEY Ul - UL = 0.79 L1 - UL = 0.62 Multiple 'r' values relating
1972 Ul - SLS = 0.66 L1 - LL = 0.52 movement of the 4 hard tissue
Ul - LL = 0.48 Ll - ILS = 0.49 points to the 4 ST points :
Ul - ILS = 0.33 L1 - SLS = 0.48 SLS 0.71
A1l values relating to A point| B - ILS = 0.78 uL 0.82
alis) keSS all | B-sts =o0.47 LL 0.58
B-UL =0.45 LS 0.78
B-LL =0.38
ANDERSON et al| Ul - UL = 0.68 L1 - LL = 0.33
1973
DE LAAT Ul - UL = 0.59 Ll - LL = 0.59
1974 Ul - LL = 0.39 Ri - B = 0.47
( Combined Rs - A = 0.69 Ri - ILS = 0.44
data for all Rs - SLS = 0.44 B - ILS = 0.53
groups ) A - SLS = 0.53
( A11 significant at 0.001 ( A11 significant at 0.001
level ) lTevel )
UL = upper lip ANG = angular change ST = soft tissue
LL = lower lip A1l changes otherwise linear A = A point
Ul = upper incisor Rs = root apex 1 B =8 point
L1 = lower incisor Ri = root apex T
SLS = superior labial sulcus M = male
F = female

ILS =

inferior labial sulcus




APPENDIX 2 (continued)

AUTHOR

CHANGES RELATED TO Ul

CHANGES RELATED TO L1

OTHER

HUGGINS and

UL -Interincisal angle =

McBRIDE -0.36 ( M, class 1 base )
1975 -0.22 ( M, class 2 base )
-0.67 { F, class 1 base )
-0.02 ( F, class 2 base )
LL -Interincisal angle =
-0.12 { M, class 1 base )
-0.00 ( M, class 2 base )
-0.90 ( F, class 1 base )
-0.63 ( F, class 2 base )
ROOS Ul - UL = 0.42 L1 - LL = 0.82
1977 Ul -LL = 0.33 B - ILS = 0.69
A - SLS = 0.58
JACOBS H and V change of Ul to
1978 closure of interlabial gap
= 0.94
V movement of UL = 0.70
V movement of LL = 0.82
CANGIALOSI Ul - UL = 0.17
and MEISTRELL | Ul - SLS = 0.07
1982 A - SLS =0.27

( Begg stage 3
only )

L0 and Nasolabial angle - Ul = 0.77
HUNTER 1982 | U1l - UL = 0.77
Ul - SLS = 0.44
Ul - LL thickness = 0.77
Ul - LL = -0.12
Ul - ILS = 0.48
OLIVER Total : Total hard tissue - ST values
1982 Ul - UL = 0.61 ( M) in relation to Ul retraction :
Ul - UL = 0.51 ( F) Total
( Both significant ) 0.83 (M)
High 1ip strain 0.85 ( F )
Ul - UL = 0.92 (M) Tiin 16ps
%IB;tgLs;gn?%?gaﬁtF)) 93 (M
Low lip strain .98 ( F
UL - UL = 0.48 ( M) Thick lips
Ul - UL = 0.67 (F) 73 (M
( Both insignificant ) 28 (F
UL = upper lip ANG = angular change ST = soft tissue
LL = lower lip A1l changes otherwise linear A = A point
Ul = upper incisor Rs = root apex 1 B = B point

L1 = lower incisor

SLS = superior labial sulcus

ILS = inferior labial sulcus

Ri = root apex 1
M = male
F = female




AUTHOR / 8 B B REFERENCE SUPERIMPOSIT-| METHOD OF TYPE OF STUDY OF
CUrECT SAMPLE SIZE AGE AT START |LIP POSITION | APPLIANCE N T MEASUREMENT | MEASUREMENTS |ERRORS
WYLIE
1955 A profile changes
29 % = = nil N H / L incsor changes N
ST
SSE%NER et al. 1. on S-Na at Na
57 X X E pretreatment )
ST N-P plane 2. mandible H A N
39 extraction treatment
18 non-ext. time = 13 m
KING
1960 . =
103 various X E perpendicular N H N
UL HG to FH, through A
Cc2 N
BLOOM 60
1961
30 = M early A "natural E palatal palatal plane and H L N
ST 30=F position” SERSEEEEES
extraction
+ non-ext.
RUDEE
1964 - i
85 various "in repose" E or pretreatment on S-Na at Na H L N
ST HG N-P plane
35 M treatment
55 F time = 32 m
HERSHEY 3G 6
1972
20 C1 post - A "rela.xed E pretreatment on 5-Na at Na H L Y
e 15 C2 habitual pose" N-P plane
treatment
32 extraction time = 26.6 m
ST = soft tissue M = male X = not specified X = not specified B = Begg N = nasion S = sella H = hand L = linear Y = yes
response F = female A = adolescence E = edgewise P = pogonion Na = nasion D = digitizer A = angular N =no
UL = upper lip Cl =class 1 m = months F = function- FH = Frankfort N =no
response C2 = class 11, y = years al horizontal
division 1 X = not S = sella
specified
HG = head-

gear
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AUTHOR / - . - REFERENCE SUPERIMPOSIT- | METHOD OF TYPE OF STUDY OF
S e SAMPLE SIZE AGE AT START LIP POSITION APPLIANCE PLANE ION MEASUREMENT MEASUREMENTS |ERRORS
ANDERSON et al.
1973
70 X X E N-P palatal structures D L Y
ST
27 M + 10 y post-
3 F retention
ANGELLE 36
1973 L
21 M early - A X E palatal Na H
ST 15 F = o
13 extraction
150 B
DE LAAT various - L
1974 50 i h i
tre;xtmmzzct grous X not standardized E N-P N D Y
ST (Tweed) A
20C1(9M+ 11F) E
30C2 (1M + 19 F
. ’ (Riedel)
GARNER
1974 v - A x
16 earty E pretreatment at S-Na H L N
Li .
ips o M ( Negroe ) N-P plane on Na
10F
WISTH
1974 .
60 M early - A X X palatal maxillary L
i structures H N
Lips small and large A
overjet groups
HUGGINS and L
T;%RIDE 33C2 early - A X X N-P on Bolton plane H N
and A
perpendicular to
ST 14 M S
19 F
ST = soft tissue M = male X = not specified X = not specified B = Begg N = nasion S = sella H = hand L = linear Y = yes
response F = female A = adolescence E = edgewise P = pogonion Na = nasion D = digitizer A = angular N = no
UL = upper lip Cl =class 1 m = months F = function- FH = Frankfort N = no
response C2 = class 11, y = years al horizontal
division 1 X = not S = sella

specified

(penuLjuod) ¢ XIANIddY



AUTHOR / - - . REFERENCE SUPERIMPOSIT- | METHOD OF TYPE OF STUDY Ot
SUBJECT SAMPLE SIZE AGE AT START LIP POSITION APPLIANCE PLANE ION MEASUREMENT | MEASUREMENTS |ERRORS
ROOS
1977 2
30 early - A various E perpendicular to N H L N
ST S-N at S
10 M
20 F
10 20 c2
early - A closed, without X palatal
Li 1M strain cranjal base H L N
1ps 9F planes ( vertical )
extraction of
4 first premolars
KOCH et al.
1979 L
113 various X Ez*F ST glabella - N H N
ST pogonion A
ST 5
groups plane
STROMBONI L
1979 .
33 C2 X X F A point - P N H N
A
=5 extraction
non-ext.
LA MASTRA
1981 L
40 C2 early - A X X FH N H N
Lip sulci 18 M A
22 F
CANGIALOSI L
?SSZMUSTRELL 18 various X B N-P N H N
( stage 3 A
5M only )
vt 13F
ST = soft tissue M = male X = not specified X = not specified B = Begg N = nasion = sella H = hand L = linear Y = yes
response F = female A = adolescence E = edgewise P = pogonion Na = nasion D = digitizer A = angular N = no
UL = upper lip Cl =class 1 m = months F = function- FH = Frankfort N = no
response C2 = class 11, y = years al horizontal
division 1 X = not S = sella

specified

(Panutjuod) ¢ XIAN3ddV



AUTHOR / REFERENCE SUPERIMPOSIT- | METHOD OF TYPE OF STUDY OF
SAMPLE SIZE AGE AT START LIP POSITION APPLIANCE PLANE ION MEASUREMENT | MEASUREMENTS |ERRORS
SUBJECT
LO and HUNTER 50 C2
1982 L
25 M early - A relaxed lip X FH ( anatomic P ) N D N
UL 25 posture + perpendicular A
extraction + EhnougheS
non - ext.
OLIVER
1982 . L
40 C2 early - A lightly closed E palatal palate, anterior H
UL wall of sella A Y
20M turcica
20 F
RAINS and S
T‘;\BIEDA 21 C2 post - A relaxed E -7° from S-N N H L Y
9Cl + perpendicular
ST extraction + through S
non - ext.
WALDMAN
1982 41 early - A X X oM plang i H L N
( posterior
UL 11 M margin of maxilla)
30F
ABDEL KADER
1983
22 M post - A X X pre - treatment S-N X L N
N - P plane
ST = soft tissue M = male X = not specified X = not specified B = Begg N = nasion = sella H = hand L = linear Y = yes
response F = female A = adolescence E = edgewise P = pogonion Na = nasion D = digitizer A = angular N = no
UL = upper lip Cl =class 1 m = months F = function- FH = Frankfort N = no
response C2 = class 11, y = years al horizontal
division 1 X = not = sella

specified

(panuLjuod) ¢ XIAN3ddV



APPENDIX 4

LANDMARKS AND ORDER OF DIGITIZING

(Legend to Figure a)

Order of digitizing

Name of point Abbreviation

10
(9,10)
11
12
13
14
15
16
17
18
19
20
21

sella turcia (axis, (0,0))
x align

y align

nasion

soft tissue nasion
pronasale

subnasale

superior labial sulcus
labrale superius

inferior aspect upper Tip
superior aspect Tower T1ip
(stomion)

labrale inferius

inferior labial sulcus
soft tissue pogonion

soft tissue gnathion
gnathion

pogonion

B point

lower incisor apex
infradentale

lower incisor incisal edge

upper 1incisor incisal edge

=2 < >x O

NAS
PN
SN
SLS
LS
IUL
SLL
(STO)*
LI
ILS
POS
GNS
GN

RI

PRI
IEI
IES
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22 prosthion PR
23 upper incisor apex RS
24 A point A
25 anterior nasal spine ANS
26 posterior nasal spine PNS
27 upper molar mesial contact MS
28 lower molar mesial contact MI
29 gonion GO

*¥ In cases 1in which the lips were closed the point stomion was

digitized twice instead of recording a missing point.
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FIGURE a.

Landmarks and Order of Digitizing.
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APPENDIX 5
LANDMARK DEFINITIONS

A, Hard Tissue Points

The standard definitions of Riolo, Moyers et al. (1974) are
provided. Where these differ significantly from those of Graber (1972),
Krogman and Sassouni (1957) or Bjork (1960) mention has been made; these
authors have also been used to further clarify 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 symbol used in this study.

Alternative names are given in brackets.

1. Sella, S : The centre of the pituitary fossa of the sphenoid bone.
Determined by inspection. Bjork (1960)defined the upper limit of

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

2. Nasion, N : The junction of the frontonasal suture at the most
posterior point on the curve at the bridge of the nose. Krogman and
Sassouni (1957) discussed the variation in definition of nasion and
(as did Bjork 1960) provided a more precise definition: "the point
nasion is really the most anterior point of the naso-frontal suture
seen from norma lateralis". The definition given by Graber (1972)
"the intersection of the internasal suture and the nasofrontal
suture" was a craniometric definition and is indistinguishable on

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



13

Gnathion, G N : The most anterior-inferior point on the contour of
the bony chin symphysis. Determined by bisecting the angle formed
by the mandibular plane and a line through pogonion and nasion.
Krogman and Sassouni (1957) discussed the variation and similarity
of the defintions of gnathion and menton. Their conclusion
concurred with the above. Graber (1972) and Bjork (1960) however
defined it as the Towest point on the outline of the symphysis. The

former defintion was used in this study.

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

chin. Determined by a tangent through nasion.

B point (supramentale), B : The point most posterior to a line from
infradentale to pogonion on the anterior surface of the symphseal

outline of the mandible.

Lower incisor apex, R I : The root tip of the mandibular central
incisor. When the root is not yet completed, the midpoint of the
growing root tip is marked. (This point is related to the central

incisor with the most anterior crown position).

Infradentale, P R I : The anterior superior point on the mandible
(alveolar process) at its Tlabial contact with the mandibular

central dincisor.

Lower incisor edge (incision inferius), I E I : The incisal tip of
the mandibular central inisor. Krogman and Sassouni (1957) defined

it more specifically as relating to the most anterior central



10.

11.

12.

13.

14.

14

incisor. Bjork (1960) specified it as the midpoint of the incisal

edge.

Upper incisor incisal edge (incision inferius), I E S : The incisal
tip of the maxillary central incisor. Krogman and Sassouni (1957)
defined it more specifically as relating to the most anterior
central incisor. Bjork (1960) specified it as the midpoint of the

incisal edge.

Prosthion (supradentale), P R : The most anterior inferior point on
the maxilla (alveolar process) at its Tabial contact with the

maxillary central dincisor.

Upper incisor apex, R S : The root tip of the maxillary central
incisor. In cases where the root is not yet completed, the midpoint
of the growing root tip is marked. (In relation to the central

incisor with the most anterior crown position).

A Point (Subspinale), A : The most posterior point on the maxilla
between the anterior nasal spine and supradentale. Graber (1972)
and Krogman and Sassouni (1957) related this to a 1line between

prosthion and anterior nasal spine.

Anterior nasal spine, AN S : The tip of the median, sharp bony
process of the maxilla at the lower margin of the anterior nasal

opening.

Posterior nasal spine, P N S : The most posterior point at the

sagittal 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

occlusal plane.

17. Gonion, G O : The midpoint of the angle of the mandible. Found by
intersecting the angle formed by the mandibular plane and a plane
through articulate posterior and along the portion of the

mandibular ramus inferior to it.

B. Soft Tissue Points

Where possible 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, N A S : The deepest concavity between the nose
and the forehead (the depth of the nasal root). (Krogman and
Sassouni, 1957).

2. Pronasale, P N : The most prominent point on the contour of the

nose (De Laat 1974).

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

form a definite angle. If the depression is a gental curve,
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subnasale was interpreted as the most concave point in this area as

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

Superior labial sulcus, S L S : The deepest point on the upper lip
as determined by a Tine drawn from subnasale inclined so that it

forms a tangent with labrale superius.

Labrale superius, L S : The most prominent point on the upper 1ip

as measured from a perpendicular to the nasal floor.

Inferior aspect upper Tip, I U L : A definition of this point could
not be found in the literature, although it was commonly used. It
could be defined as the most inferior point on the upper Tip
contour with relation to a horizontal plane of reference, for

example S-N.

Superior aspect lower Tlip, S L L : A definition of this point could
not be found in the literature, although it was commonly used. It
could be defined as the most superior point on the lower Tip
contour with relation to a horizontal plane of reference, for

example S-N.

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

Tips.

Labrale inferius, L I : The most prominent point on the lower Tip

as determined by a perpendicular from nasal floor.
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10. Inferior Tlabial sulcus, I L S : The most concave point as measured
by a Tine tangent to menton point (soft tissue) and Tabrale

inferius.

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

as determined from a perpendicular to nasal floor.

12. Soft tissue gnathion, G N S : A defintion of this point could not
be found in the literature. De Laat (1974) used a point 2 cm.
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 Plotting Purposes Only

These points, together with Sella (which defines the origin or

(0,0)) define the x and y axes of the cartesian coordinate system.

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 Tine)

used to define the X axis in conjunction with Sella.

Y align, Y : any point 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 Tandmarks (that is those points defined using terms as
for example, most anterior, inferior) have been Tocated in relation to
the reference plane sella-nasion using tangents to the area of dinterest
parallel to sella-nasion or sella-nasion perpendicular using a plastic

protractor.

In those cases in which a parallel line failed to produce a
tangent to the area of interest (due to the shape of the surface) a
tangent was taken from another point. This method of location was used
for both radiographs of the same subject. The points dnvolved were:
Pogonion, A point and B point (tangents to a line through nasion) and
soft tissue pogonion, superior labial sulcus and inferior labial sulcus

(tangents to a line through soft tissue nasion).

A, Hard Tissue Points

1. Sella, S : Selected as the geometric centre after tracing the
internal anatomy of the pituitary fossa and extending the tracing
superiorly to form a symmetrical ellipical shape. The definition
allowed for some interpretation as the extent of the fossa was not

strictly defined.

2. Nasion, N : As per the definition. The frontonasal suture was
usually Tocated din the most concave aspect of the curve of the

nasal and frontal bones.
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11.

12.

19

Gnathion, G N : 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 pogonion 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 with

the outer surface of the mandible was identified as gnathion.

Pogonion, P : The most anterior point on the bony chin in relation

to a sella-nasion perpendicular.

B point (supramentale), B : The most posterior point located in

relation to a sella-nasion perpendicular.

Lower incisor apex, R I : As per the definition.

Infradentale, P R I : As per the definition.

Lower incisor incisal edge (incision inferius) I E I : As per the

definition.

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

definition.

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

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

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

a sella-nasion perpendicular.



13.

14.

15.

16.

17.

B.

1.

2.

20

Anterior nasal spine, AN S : As per the definition.

Posterior nasal spine, P N S : As per the definition.

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; right and left images were

averaged.

Lower molar mesial contact, M I : The most convex aspect of the
mesial crown surface of the first molars (second molars where the
first molars were absent) was located; the right and left images

were averaged.

Gonion, GO: 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 intersection of the bisector with the inferior
aspect of the mandible was identified as gonion. At all stages

right and left sides were averaged.

Soft Tissue Points

Soft tissue nasion, N A S : The deepest concavity was located in

relation to a sella-nasion perpendicular.

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

to a sella-nasion perpendicular.
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Subnasale, S N : The deepest point in the curve between the upper
1lip and nose was found in relation to a line from pronasale to

upper lip sulcus.

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

was located in relation to a sella-nasion perpendicular.

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

located in relation to a sella-nasion perpendicular.

Inferior aspect upper lip, I UL : The most inferior point was

located in relation to sella-nasion.

Superior aspect lower Tip, S L L : The most superior point was

located in relation to sella-nasion.

Stomion, S T O : As per the definition.

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

located in relation to a sella-nasion perpendicular.

Inferior labial sulcus, I L S : The deepest point on the Tower lip

was located in relation to a sella-nasion perpendicular.

Soft tissue pogonion, P 0 S : The most prominent point on the chin

was located in relation to a sella-nasion perpendicular.

Soft tissue gnathjon, G N S : As per the definition (refer also to

location of gnathion).
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Points Used For Plotting Purposes Only

X align, X : Any point on the pre-treatment sella-nasion line was
located. In the case of the pre-treatment radiograph nasion itself
was usually used, 1in the post-treatment radiograph a point near

nasion was used.

Y align, Y : Any point on the pre-treatment sella-nasion
perpendicular line was located. The point was usually selected in

the region of the Tower border of the mandible.
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APPENDIX 7
SUPERIMPOSITION TECHNIQUE

The technique used was that of Bjork (1968) and Bjork and Skieller
(1983).

The procedure followed can be listed in stages:

1. A Bjork transparent plastic sheet on which a thin black cross was

marked was mounted on the viewing screen with tape.

2. The pre-treatment radiograph was examined and sella and nasion

were identified and the points marked Tightly on the film.

3. 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-axis.

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

sella and Y align were transferred to the tracing paper.
5. The other points listed in figure a were then identified and
marked according to the definitions and location specifications in

appendicies 5 and 6.

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

subjects name, age and identity number.

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 (intersection of the cross), a point on
the X-axis near nasion (X-align) and a point on the Y-axis near
the lower border of the mandible (Y-align) were then marked

lightly on the post-treatment film.

Both films were then removed from the screen.

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

treatment sella) placed on the axis of the cross, and X-align and

Y-align placed on the X and Y axes respectively and secured with

tape.

Tracing paper was then secured with tape.

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

The  landmarks were didentified and traced according to the

definitions and specifications listed in appendicies 5 and 6.

The subjects identification was marked.

The radiograph was removed and the marks on both films were

erased.
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APPENDIX 8

VARIABLE DESCRIPTIONS

A, Linear Variables

(i) Horizontal

A1l measurements are perpendicular to the y-axis (sella-nasion
perpendicular through nasion) defined by points 0 and 2, to the
Tandmark. The name of the variable is followed by the abbreviation used

for computing purposes.

VARIABLE VARIABLE VARIABLE IDENTITY of
NUMBER NAME ABBREVIATION LANDMARK

horizontal measured to
distance to: 0, 2:

1 Soft tissue nasion H ST NAS 4

2 Pronasale H ST PN 5

3 Subnasale H ST SN 6

4 Superior labial H ST SLS 7
Sulcus

5 Labrale superius H ST LS 8

6 Inferior aspect H ST IUuL 9
upper lip

7 Superior aspect H ST SLL 10
lTower T1ip

8 Labrale inferius H ST LI 11

9 Inferior labial H ST ILS 12
sulcus

10 Soft tissue H ST POS 13
pogonion

11 Soft tissue H ST GNS 14

gnathion
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12 Nasion H HT N 3

13 A point H HT A 24

14 Upper incisor H HT RS 23
apex

15 Prosthion H HT PR 22

16 Upper incisor H HT IES 21
incisal edge

17 Lower incisor H HT IEI 20
incisal edge

18 Infradentale H HT PRI 19

19 Lower incisor H HT RI 18
apex

20 B point H HT B 17

21 Pogonion H HT P 16

22 Gnathion H HT GN 15

23 Upper molar H HT MS 27
mesial contact

24 Lower molar H HT MI 28
mesjal contact

25 Gonion H HT GO 29

H = horizontal

HT = hard tissue

ST = soft tissue
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(ii) Vertical
A1l measurements are perpendicular to the x-axis (sella-nasion)
defined by points 0 and 1, to the Tandmark. The name of the variable is

followed by the abbreviation used for computing purposes.

VARIABLE VARIABLE VARIABLE IDENTITY of
NUMBER NAME ABBREVIATION LANDMARK

horizontal measured to
distance to: 0, 1:

26 Soft tissue nasion V. ST NAS 4

27 Pronasale v ST PN 5

28 Subnasale v ST SN 6

29 Superior labial V. ST SLS 7
sulcus

30 Labrale superius v ST LS 8

31 Inferior aspect vV ST IUL 9
upper lip

32 Superior aspect vV ST SLL 10
lower Tip

33 Labrale inferius vV ST LI 1

34 Inferior labial vV ST ILS 12
sulcus

35 Soft tissue pogonion V ST  POS 13

36 Soft tissue gnathion V ST  GNS 14

37 Nasion V. HT N 3

38 Anterior nasal spine V HT  ANS 25

39 A point V HT A 24

40 Prosthion V. HT PR 22

41 Upper incisor V. HT IES 21

incisal edge

42 Lower incisor Vv HT IEI 20
incisal edge
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43 Infradentale V. HT PRI 19
44 B point V. HT B 17
45 Pogonion V. HT P 16
46 Gnathion V. HT GN 15
47 Upper molar V. HT MS 27
mesial contact

48 Gonion V. HT GO 29
V = vertical

HT = hard tissue

ST = soft tissue
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B. Angular Variables

The name of the variable is followed by the abbreviation used for
computing purposes. Angular values are defined by 3 or 4 points. The

literature source 1is provided.

VARIABLE VARIABLE VARIABLE IDENTITY OF  AUTHOR
NUMBER NAME ABBREVIATION LANDMARK
49 Mandibular plane A DS MD-SN 3 0 1529 Riedel
to S-N (1952)
50 Palalatal plane A DS PA-SN 3 0 2526 Krogman &
to S-N Sassouni
(1957)
51 Upper incisor to A DS UI-SN 3 0 21 23 Steiner
to S-N (1953)
52 Lower incisor to A DS LI-MD 1529 20 18 Steiner
mandibular plane (1953)
53 Interincisal A DS UI-LI 21 23 20 18 Downs
angle (1948)
54 Occlusal plane A DS O0C-SN 3 0 21 27 Steiner
(1953)
55 SNA A DS SNA 0 3 24 Riedel
(1952)
56 SNB A DS SNB 0 3 17 Riedel
(1952)
57 ANB A DS ANB 24 3 17 Steiner
(1953)
58 Convexity A SI NAP 3 24 16 Downs

(1948)
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59 S—-NAS-SLS A SI SNSAS 0 4 7 Based on
Reidel
(1952)
60 S-NAS-ILS A ST SNSBS 0 4 12 Based on
Reidel
(1952)
61 SLS-NAS-ILS A SC ASNBS 7 4 12 Based on
Reidel
(1952)
62 Soft tissue
convexity
excluding nose A SC CON 4 6 13 Subtelny
(1959)
63 Soft tissue
convexity
including nose A SC CONN 4 5 13 Subtelny
(1959)
64 Nasolabial
angle A SC NASO 5 6 8 Based on
Burstone
(1967)
65 Concavity of
upper lip SC ULIP 6 7 8 Burstone
(1958)
66 Concavity of
lower 1lip A SC LLIP 1112 13 Burstone
(1958)
A = angular
DS = dentoskeletal variable
SI = soft tissue inclination
SC = soft tissue contour



SECTION 2

TABLES OF STATISTICAL ANALYSIS

A1l statistics were calculated from the total
sample size of 30 males and 30 females.

31



AGES AT PRE-TREATMENT AGES AT POST-TREATMENT DIFFERENCES
RADIOGRAPHY RADIOGRAPHY
X S Range X S Range X S Range
MALES 13.7 1.4 11.4 15.6 1.2 13.8 1.9 0.5 1.1
to to to
16.8 18.9 2.8
n=30
(5.4) (5.2) (1.7)
FEMALES 13.8 1.4 12.0 15.8 1.5 13.7 2.0 0.9 1.1
to to to
17.8 19.6 5.5
n=30
(5.8) (5.9) (4.4)

Appendix 9.

Ages of the male

radiography.

and female samples calculated from the times

of pre- and post-treatment

A11 differences between mean values of males and females are non-significant.

Xx= mean, S =

standard deviation.

SI1dWvS 40 S3IYY

6 XIAN3ddY

¢t
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APPENDIX 10

ANALYSIS OF ERRORS (ORIGINAL VS. RETRACED) BY 40 SETS OF DOUBLE
DETERMINATIONS.

6 Tables, A to F

Legend

X = Mean.

S = Standard Deviation.

M diff = Mean difference between first and second determinations.

E(M diff) = Standard error of M diff.

t = Student's t Test

Standard deviation of a single determination
(Dahlberg 1940)

S(error)

E(var)Z = Error variance per cent.
17 level t = 2.708, for degrees of freedom = 39
5% level t = 2.023, for degrees of freedom = 39

¥  mean difference from zero at probability < 0.05 Tevel.
*¥%¥ mean difference from zero at probability < 0.01 level.

NS Nasion-sella reference line.

NSP

Nasion-sella perpendicular reference line.

Variable descriptions are listed in appendix 8.



Variable Sample Double Determination - Total Error

Index Name X S M diff E(M diff) t S(error) E(var)Z
1  Soft tissue nasijon 73.09 3.88 -0.08 0.06 1.44 0.25 0.41
2 Pronasale 88.16 6.39 -0.15 0.06 A 0.28 0.19
3 Subnasale 72.19 5.96 -0.11 0.07 1.58 0. 31 0.28
4  Superior labial sulcus 69.90 6.15 -0.05 0.07 0.73 0.33 0.29
5 Labrale superius 71.80 6.72 -0.14 0.08 1.55 0.36 0.28
6 Inferior aspect upper

Tip 64.58 6.74 -0.12 0.10 1.20 0.45 0.44
7  Superior aspect lower

1ip 61.01 7.88 -0.20 0.12 1.74 0.53 0.45
8 Labrale inferius 65.60 7.29 -0.10 0.09 1.12 0.41 0.32
9 Inferior labial sulcus 54.88 7.67 -0.14 0.12 1.19 0.52 0.47

10  Soft tissue pogonion 55.71 9.01 -0.15 0.11 1.40 0.49 0.30

11 Soft tissue gnathion 42.65 9.88 -0.08 0.12 0.70 0.52 0.28

Table 10A. Horizontal location of soft tissue landmarks in relation to NSP (mm).
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Varijable Sample Double Determination — Total Error

Index Name X S M diff E(M diff) t S(error) E(var)Z
12 Nasion 67.04 3.34 -0.02 0.04 0.57 0.20 0.31
13 A point 55,52 5.72 -0.02 0.16 0.13 0.51 0.78
14  Upper incisor apex 51.20 5.59 -0.21 0.10 2.06 0.47 0.71
15 Prosthion 57.46 6.31 -0.09 0.07 1.24 0.32 0.26
16  Upper dincisor incisal

edge 57.62 7.35 -0.11 0.09 1.26 0.41 0.31
17  Lower incisor incisal

edge 53.85 6.68 -0.22 0.08 W 0.38 0.33
18 Infradentale 49,09 7.21 -0.24 0.13 1.75 0.61 0.73
19 Lower incisor apex 37.85 7.33 0.08 0.20 0.40 0.88 1.44
20 B point 44,31 8.14 -0.11 0.10 1.04 0.45 0.31
21 Pogonion 43.80 8.73 -0.20 0.1 1.74 0.52 0.35
22 Gnathion 40.23 9.23 -0.15 0.12 1.28 0.53 0.33
Table 10B. Horizontal Tocation of hard tissue Tandmarks in relation to NSP (mm).
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Variable Sample Double Determination - Total Error
Index Name X S diff E(M diff) t S(error) E(var)Z
23  Upper molar mesial

contact 33.17 5.31 -0.30 0.19 1.60 0.85 2.56
24  Llower molar mesial

contact 32.33 5.60 -0.43 0.25 1.72 1.15 4,20
25 Gonion 16.26 3.55 -0.09 0.12 0.79 0.51 2.09

Table 10B. (continued) Horizontal Tocation of hard tissue landmarks in relation to the NSP (mm).
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Variable Sample Double Determination - Total Error

Index Name X S M diff E(M diff) t S(error) E(var)Z
26  Soft tissue nasion 6.35 3.28 0.42 0.14 3.07°  0.68 4.29
27 Pronasale 43.43 3.95 ~-0.06 0.09 0.64 0.38 0.93
28  Subnasale 55.11 3.96 0.17 0.08 2.25* 0. 36 0.80
29  Superior labial sulcus 62.89 4,45 -0.02 0.12 0.19 0.52 1.37
30 Labrale superius 68.28 4.19 0.13 0.1 1.18 0.48 1.29
31 Inferijor aspect upper

Tip 74.10 3.99 0.03 0.06 0.56 0.27 0.46
32 Superior aspect lower /

1ip 76.00 4.17 -0.02 0.08 0.22 0.36 0.73
33 Labrale inferius 82.23 4.66 -0.01 0.06 0.21 0.27 0.33
34 Inferior labial sulcus 90.77 5.67 0.07 0.11 0.68 0.48 0.73
35 Soft tissue pogonion 99.45 5.73 0.02 0.16 0.12 0.70 1.46
36 Soft tissue gnathion 114,13 6.53 0.05 0.07 0.66 0.31 0.22
Table 10C. Vertical location of soft tissue landmarks in relation to NS (mm).
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Variable Sample Double Determination - Total Error

Index Name X S M diff E(M diff) t S(error) E(var)Z
37 Nasion 0. 31 0.40 -0.01 0.04 0.18 0.17 17.71
38 Anterior nasal spine 49,00 3.58 -0.04 0.17 0.21 0.76 4.56
39 A point 55.57 4,13 0.50 0.27 1.85 1.25 9.11
40 Prosthion 64.57 3.67 0.00 0.08 0.04 0.36 0.96
41 Upper incisor dncisal

edge 77.02 4.05 -0.01 0.05 0.22 0.22 0.30
42 Lower incisor incisal

edge 73.86 5.06 0.02 0.09 0.25 0.37 0.55
43  Infradentale 82.93 5.08 0.13 0.09 1.38 0.42 0.69
44 B point 91.10 5.49 0.17 0.14 1.24 0.61 1.25
45 Pogonion 102.16 6.49 0.27 0.1 2. 35% 0.53 0.72
46 Gnathion 107.84 6.27 -0.03 0.05 0.61 0.23 0.13
47 Upper molar mesial

contact 65.74 3.53 -0.53 0.14 K Vel 0.70 3.99
48 Gonion 66.94 4,93 0.15 0.16 0.97 0.69 1.98
Table 10D. Vertical location of hard tissue landmarks in relation to NS (mm).
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Variable

Double Determination - Total Error

Index Name X M diff E(M diff) t S(error) E(var)Z
49 Mandibular Plane to

S-N 36.02 .08 -0.01 0.08 0.06 0.37 0.37
50 Palatal plane to

S-N 7.57 .73 0.05 0.26 0.19 1.13 9.28
51 Upper incisor to

S-N 105.89 .18 0.25 0.24 1.07 1.06 1.68
52  Lower incisor to

mandibular plane 97.75 .23 0.14 0.22 0.65 0.97 1.79
53 Interincisal angle 120.35 .51 -0.39 0.30 1.28 1.37 2.60
54  Occlusal plane to

S-N 25.09 .16 0.82 0.29 2.871%% 1.42 5.31
55 SNA 78.39 .94 0.10 0.16 0.62 0.7 3.27
56  SNB 76.10 .50 -0.05 0.06 0.81 0.28 0.62
57 ANB 2.29 .75 0.15 0.16 0.94 0.71 6.76
58 Convexity 2.32 .61 0.41 0.34 1.21 1.15 5.23
Table 10E. Dentoskeletal angles (degrees).

6€



Variable Sample Double Determination - Total Error

Index Name X S M diff E(M diff) t S(error) E(var)Z
59  S-NAS-SLS 91.66 3.64 0.26 0.08 3.45%¥ 0.38 1.09
60  S-NAS-ILS 82.69 3.07 0.18 0.07 2.67* 0.33 1.17
61  SLS-NAS-ILS 8.96 1.77 0.07 0.04 1.97 0.17 0.97
62 Convexity excluding

nose 160.87 4,49 -0.04 0.12 0.33 0.53 1.42
63 Convexity including

nose 128.04 4.08 -0.07 0.12 0.62 0.53 1.69
64 Nasolabial angle 127.79 10.14 0.70 0.34 2.03 1.60 2.47
65 Concavity of upper

1ip 144,27 12.16 0.95 0.88 1.07 3.95 10.55
66 Concavity of lower

lip 123.10 16.39 0.65 0.34 1.91 1.56 0.90
Table 10F. Soft tissue inclinations and contours (degrees).

ot
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APPENDIX 11

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

6 Tables, A to F

Legend

X = Mean.

S = Standard Deviation.

M diff = Mean difference between second and third determinations.

E(M diff) = Standard error of M diff.
t = Student's t Test

Standard deviation of a single determination
(Dah1berg 1940)

S(error)

E(var)Z = Error variance per cent.
1% level t = 2.861, for degrees of freedom = 19
5% level t = 2.093, for degrees of freedom = 19

¥  mean difference from zero at probability < 0.05 level.
*#* mean difference from zero at probability < 0.01 Tevel.

NS Nasion—-sella reference Tine.

NSP

Nasion-sella perpendicular reference Tine.

Variable descriptions are listed in appendix 8.



Variable Sample Double Determination - Digitizing Error

Index Name X S M diff E(M diff) t S(error) E(var)Z
1 Soft tissue nasion 74.64 4,52 0.04 0.02 1.86 0.07 0.02
2 Pronasale 91.48 6.63 0.05 0.02 3.06%* 0.06 0.01
3 Subnasale 75.16 6.30 -0.01 0.02 0.35 0.06 0.01
4  Superior labial sulcus 72.70 6.77 0.03 0.01 2.07 0.05 0.01
5 Labrale superius 74.81 7.76 0.02 0.02 1.06 0.06 0.01
6 Inferior aspect upper

Tip 67.32 7.56 0.01 0.02 0.62 0.06 0.01
7  Superior aspect lower

1ip 64.93 8.86 0.02 0.02 1.00 0.06 0.01
8 Labrale inferius 69.16 8.06 -0.01 0.01 0.55 0.06 0.01
9 Inferior labial sulcus 58.67 8.18 -0.01 0.02 0.7 0.04 0.00

10 Soft tissue pogonion 59.87 9.30 -0.01 0.02 0.45 0.06 0.00

11 Soft tissue gnathion 46.26 10.60 -0.02 0.02 0.79 0.08 0.00

Table 11A. Horizontal location of soft tissue landmarks in relation to NSP (mm).
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Variable Sample Double Determination ~ Digitizing Error

Index Name X S M diff E(M diff) t S(error) E(var)Z
12 Nasion 68.01 3.95 0.02 0.02 1.82 0.06 0.04
13 A point 57.62 6.79 0.02 0.02 0.25 0.05 0.01
14  Upper incisor apex 53.11 6.89 0.00 0.02 0.01 0.06 0.01
15  Prosthion 59.54 7.25 0.02 0.02 0.94 0.05 0.01
16  Upper incisor incisal

edge 60.03 8.07 0.02 0.02 1.19 0.05 0.00
17  Lower incisor incisal

edge 56. 38 7.83 0.04 0.02 2.56% 0.06 0.00
18 Infradentale 51.89 8.24 0.03 0.02 1.74 0.06 0.01
19 Lower incisor apex 40.53 8.21 0.00 0.02 0.12 0.05 0.00
20 B point 47.69 8.89 0.01 0.02 0.35 0.05 0.00
21 Pogonion 47,22 9.14 0.00 0.02 0.15 0.06 0.00
22  Gnathion 43,70 9.88 -0.01 0.02 0.47 0.06 0.00
Table 118, Horizontal location of hard tissue landmarks in relation to NSP (mm).
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Variable Sample Double Determination - Digitizing Error
Index Name X S M diff E(M diff) t S(error) E(var)?
23 Upper molar mesial

contact 35.44 5.95 -0.01 0.02 0.44 0.05 0.01
24 Lower molar mesial

contact 35.21 6.66 0.03 0.02 0.44 0.06 0.01
25 Gonion 15.74 3.54 -0.02 0.02 1.63 0.06 0.03

Table 11B, (continued)

Horizontal location of hard tissue landmarks in relation to NSP (mm).
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Variable Sample Double Determination - Digitizing Error

Index Name X S M diff E(M diff) t S(error) E(var)%
26 Soft tissue nasion 4,80 2.49 0.03 0.02 | 1.27 0.07 0.08
27  Pronasale 43.67 4.82 0.03 0.03 0.90 0.09 0.04
28 Subnasale 55.77 4,52 0.03 0.02 1.41 0.07 0.02
29  Superior labial sulcus 63.53 5.19 0.01 0.02 0.63 0.06 0.01
30 Labrale superius 69. 59 4,54 0.02 0.02 1.05 0.07 0.02
31 Inferior aspect upper

lip 75.23 4.21 0.04 0.02 1.85 0.07 0.02
32  Superior aspect lower

Tip 75.94 4.21 0.05 0.02 2.72% 0.07 0.02
33 Labrale inferius 81.79 4.69 0.04 0.02 1.54 0.08 0.03
34 Inferior labial sulcus 90.49 6.06 0.03 0.02 1.30 0.08 0.02
35 Soft tissue pogonion 99.67 5.88 0.03 0.02 1.72 0.06 0.01
36 Soft tissue gnathion 115.34 7.09 0.00 0.02 0.22 0.06 0.01
Table 11C. Vertical location of soft tissue landmarks in relation to NS (mm).
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Variable Sample Double Determination — Digitizing Error
Index Name X S M diff E(M diff) t S(error) E(var)%
37 Nasion 0.38 0.45 -0.00 0.02 0.18 0.07 2.28
38 Anterior nasal spine 50.08 4,04 0.01 0.02 0.05 0.07 0.03
39 A point 56.10 4.21 0.01 0.02 0.48 0.07 0.02
40 Prosthion 64.75 4,22 0.01 0.02 0.81 0.05 0.01
41  Upper incisor incisal

edge 71.70 4,57 0.01 0.02 0.43 0.06 0.02
42 lLower incisor incisal

edge 74.27 5.69 0.04 0.02 2.06 0.06 0.01
43 Infradentale 83.46 5.76 0.03 0.02 2.13% 0.06 0.01
44 B point 90.82 6.56 0.04 0.02 2.05 0.06 0.01
45  Pogonion 103.27 4.50 0.04 0.02 2.67% 0.06 0.01
46  Gnathion 109.03 6.94 0.01 0.02 0.50 0.06 0.01
47 Upper molar mesial

contact 67.12 4.08 0.02 0.02 1.15 0.06 0.02
48 Gonion 69.01 4.57 0.04 0.03 1.48 0.09 0.04
Table 11D. Vertical location of hard tissue landmarks in relation to NS (mm).
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Variable

Double Determination - Digitizing Error

Index Name X S M diff E(M diff) t S(error) E(var)Z
49 Mandibular Plane to

S-N 34.07 6.70 -0.02 0.03 0.61 0.09 0.02
50 Palatal plane to

S-N 7.33 3.45 0.01 0.64 0.13 0.12 0.01
51 Upper incisor to

S-N 107.07 7.29 0.07 0.06 1.15 0.19 0.01
52 Lower incisor to

mandibular plane 97.70 8.90 0.07 0.04 1.68 0.13 0.02
53 Interincisal angle 121.16 9.35 -0.12 0.07 1.67 0.23 0.06
54  Occlusal plane to

S—-N 23.53 5.53 -0.05 0.07 0.85 0.19 0.11
55 SNA 79.77 4,33 0.02 0.03 0.64 0.10 0.06
56  SNB 77.60 3.76 0.02 0.03 0.79 0.09 0.06
57 ANB 2.18 2.85 0.00 0.02 0.24 0.05 0.03
58 Convexity 2.01 3.70 0.01 0.05 0.23 0.15 0.05
Table 11E. Dentoskeletal angles (degrees).
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Variable Sample Double Determination — Digitizing Error
Index Name X S M diff E(M diff) t S(error) E(var)Z%
59  S-NAS-SLS 91.85 2.90 0.03 0.02 1.17 0.07 0.04
60  S-NAS-ILS 83.07 1.96 0.01 0.02 0.39 0.06 0.04
61  SLS-NAS-ILS 8.78 1.96 0.02 0.02 1.29 0.06 0.08
62 Convexity excluding

nose 160.25 4.47 0.07 0.04 1.87 0.13 0.08
63 Convexity including

nose 127.28 4.08 -0.05 0.03 1.35 0.11 0.07
64 Nasolabial angle 127.66 10.90 -0.22 0.14 1.61 0.50 0.00
65 Concavity of upper

Tip 144,32 9.80 0.32 0.32 0.98 1.01 0.01
66 Concavity of lower

lip 122.07 13.24 -0.16 0.16 1.01 0.50 0.00
Table 11F. Soft tissue inclinations and contours (degrees).
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APPENDIX 12

49

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

6 Tables,

Legend

1

E(M)

A

to F.

mean
standard error of the mean

F ratio test

t-test

male/female difference significant at p < 0.05

male/female difference significant at p < 0.01



Variable Males Females Significance

Index Name X +E(M) X +E(M) F t
1 Soft tissue nasion 1.58 0.16 0.69 0.17 - o
2 Pronasale 2.75 0.34 1.28 0.23 ol o=
3 Subnasale 0.36 0.29 -0.23 0.20 b -
4  Superior labial sulcus -1.12 0.41 -1.49 0.24 e -
5 Labrale superius -1.60 0.58 -1.93 0.31 ** -
6 Inferior aspect upper

Tip -2.74 0.67 -3.30 0.36 g =
7  Superior aspect lower

1ip 0.54 0.77 -0.54 0.61 - -
8 Labrale inferius -0.63 0. 60 -1.15 0.41 ey -
9 Inferior labial sulcus -0.66 0.43 -0.24 0.34 = -
10 Soft tissue pogonion -0.74 0.43 -0.05 0.43 - -
11 Soft tissue gnathion -1.68 0.43 -0.69 0.45 - -

Table 12A. Horizontal location of soft tissue landmarks in relation to NSP (mm).
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Variable Males Females Significance
Index Name X +E(M) X +E(M) F t
12 Nasion 1.23 0.11 0.61 0.1 - R
13 A point -2.77 0.48 -2.13 0.31 b -
14  Upper incisor apex -2.62 0.43 -1.46 0.35 - o
15  Prosthion -4.47 0.48 -3.64 0.23 o -
16  Upper dincisor incisal

edge -6.14 0.65 -5.83 0.39 il =
17 Lower incisor incisal

edge -1.57 0.49 -0.94 0.36 * -
18 Infradentale -2.33 0.42 -1.58 0.33 = -
19  Lower incisor apex -3.28 0.43 -1.95 0.46 - *
20 B point -1.62 0.35 -0.74 0.32 - -
21 Pogonion -1.39 0.37 -0.43 0.38 - -
22  Gnathion -1.64 0.40 -0.61 0.41 - -
Table 12B. Horizontal location of hard tissue landmarks in relation to NSP (mm).
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Variable Males Females Significance
Index Name X +E(M) X +E(M) t
23  Upper molar mesial

contact 0.92 0.44 0.77 0.40 -
24  Lower molar mesial

contact 2.89 0.51 2.31 0.47 -
25 Gonion 2.67 0.38 1.24 0.28 —

Table 12B. (continued) Horizontal location of hard tissue landmarks in relation to the NSP (mm).
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Variable Males Females Significance
Index Name X +E(M) X +E(M) F t
26 Soft tissue nasion -0.37 0.38 -0.12 0.32 - -
27 Pronasale 2.77 0.33 1.91 0.27 - &
28 Subnasale 3.90 0.38 2.00 0.25 i e
29  Superior labial sulcus 5.27 0.58 2.37 0.31 i %
30 Labrale superius 4,13 0.43 2.18 0.31 s %
31 Inferior aspect upper

lip 4,22 0.39 1.78 0.35 - X
32 Superior aspect lower

Tip 3.64 0.40 0.98 0.43 - il
33 Labrale inferius 3.58 0.40 1.49 0.46 - i
34 Inferior labial sulcus 5.71 0.49 3.22 0.52 - i
35 Soft tissue pogonion 6.34 0.54 3.23 0.61 - o
36 Soft tissue gnathion 7.15 0.43 3.73 0.40 - e
Table 12C. Vertical location of soft tissue landmarks in relation to NS (mm).
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Variable Males Females Significance
Index Name X +E(M) X +E(M) t
37 Nasion 0.69 0.10 0.49 0.11 =
38 Anterior nasal spine 2.10 0.31 0.91 0.21 Lo
39 A point 3.17 0.43 1.58 0.45 &
40 Prosthion 3.23 0.30 1.76 0.32 o
41  Upper incisor incisal

edge 3.53 0.32 2.01 0.35 s
42 Lower incisor incisal

edge 7.57 0.49 5.44 0.40 e
43 Infradentale 6.82 0.40 4,40 0.36 bl
44 B point 5.28 0.43 2.66 0.48 **
45 Pogonion 6.31 0.37 3.21 0.39 e
46 Gnathion 6.77 0.40 3.65 0.37 Lx3
47 Upper molar mesial

contact 3.62 0.36 1.64 0.28 bl
48 Gonion 3.81 0.36 2.34 0.40 gEsE
Table 12D. Vertical location of hard tissue landmarks in relation to NS (mm).
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Variable Males Females Significance
Index Name X E(M) X +E(M) F t
49  Mandibular Plane to

S-N 1.20 0.27 0.44 0.37 - -
50 Palatal plane to

S-N 0.63 0.30 0.23 0.20 o -
51 Upper incisor to

S-N -8.07 1.45 -9.98 1.54 - -
52 Lower incisor to

mandibular plane 5.04 1.44 5.29 1.37 - -
53 Interincisal angle 1.84 2.07 4.09 1.98 - -
54  Occlusal plane to

S-N 6.38 1.14 6.28 0.89 - -
55  SNA -3.19 0.49 -2.28 0.33 o -
56  SNB -0.71 0.21 -0.24 0.20 - ~
57 ANB -2.47 0.40 -2.05 0.36 - -
58 Convexity -5.98 0.87 -5.19 0.93 - -
Table 12E. Dentoskeletal angles (degrees).
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Variable Males Females Significance
Index Name X +E(M) X +E(M) F t
59  S-NAS-SLS -2.49 0.34 -2.24 0.32 - -
60  S-NAS-ILS -0.84 0.22 -0.34 0.25 - -
61  SLS-NAS-ILS -1.88 0.31 -1.90 0.32 - -
62 Convexity excluding

nose 1.20 0.33 1.71 0.63 i -
63 Convexity including

nose -0.95 0.35 -0.09 0.36 - =
64 Nasolabial angle 6.65 1.65 5.15 0.87 o -
65 Concavity of upper

Tip -5.33 1.80 -1.97 2.14 - -
66 Concavity of lower

Tip 7.76 2.05 7.26 2.01 - -
Table 12F. Soft tissue inclinations and contours (degrees).
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APPENDIX 13

DESCRIPTIVE STATISTICS

Each heading has 6 Tables, (i) to (vi)

A. Males pre-treatment

B. Females pre-treatment

C. Males post-treatment

D. Females post-treatment

E. Males pre- and post-treatment differences
F. Females pre— and post-treatment differences
Legends

X = mean

E(M) = standard error of the mean

S = standard deviation

Min = minimum value

Max = maximum value

/b1 = skewness

5 = skewness significant at p < 0.05
e

= skewness significant at p < 0.01



Variable Descriptive Statistics Males pre-treatment

Index Name X +E(M) S Min Max
1  Soft tissue nasion 12,7 0.69 1.4 66.0 82.7
2 Pronasale 87.7 0.98 3.8 79.0 101.1
3 Subnasale 72.9 0.96 5.3 64.6 84.8
4  Superior labial sulcus 70.8 1.08 5.3 61.7 83.7
5 Labrale superius 72.9 1.19 5.9 62.5 87.9

Inferior aspect upper

Tip 65.1 1.21 6.5 54.0 79.9
7  Superior aspect lower

1ip 60.4 1.42 6.6 47.5 79.9
8 Labrale inferius 65.5 1.34 7.8 54.9 82.3
9 Inferior labial sulcus 54.7 1.32 7.3 41.7 71.6
10  Soft tissue pogonion 56.1 1.47 7.2 42.2 74.9
11 Soft tissue gnathion 43.5 1.58 8.0 30.2 64.8

Table 13A(i) Horizontal Tocation of soft tissue landmarks in relation to NSP (mm).
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Variable Descriptive Statistics Males pre-treatment
Index Name X +E(M) S Min Max /5}
12 Nasion 66.3 0.63 3.4 58.9 75.4 -~
13 A point 56.8 0.94 5.1 47.8 68.3 “
14 Upper incisor apex 52.0 0.93 5.1 42,7 62.7 -
15 Prosthion 59.4 1.03 5.7 49.4 71.3 -
16  Upper incisor incisal

edge 60.5 1.15 6.3 50.1 73.1 =
17 Lower incisor incisal

edge 54.0 1.18 6.5 39.9 69.1 =
18 Infradentale 49.8 1.26 6.9 36.4 66.5 -
19 Lower incisor apex 39.0 1.29 7.1 25.8 56.5 -
20 B point 44,7 1.34 7.4 32.3 63.6 =
21 Pogonion 44,3 1.44 7.9 31.0 64.0 -
22 Gnathion 40.9 1.49 8.1 28.6 61.0 -

Table 13A(ii) Horizontal location of hard tissue landmarks

in relation to NSP (mm).

6G



Variable Descriptive Statistics Males pre-treatment
Index Name X +E(M) S Min Max /5;
23 Upper molar mesial

contact 32.3 0.93 5.1 22.4 42.6 -
24 Lower molar mesial

contact 30.1 1.02 5.6 19.3 42.5 -
25 Gonion 15.9 0.65 3.6 9.0 22.9 -

Table 13A(ii) (continued)

Horizontal location of hard tissue landmarks in relation to NSP (mm).
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Variable

Descriptive Statistics

Males pre-treatment

Index Name X +E(M) Min Max /5;
26 Soft tissue nasion 6.3 0.47 .6 0.0 10.2 *%
27 Pronasale 42.8 0.58 = 2 34.1 49,2 -
28  Subnasale 53.8 0.59 .2 47.1 59.7 =
29  Superior labial sulcus 60.7 0.79 .3 51.4 69.2 -
30 Labrale superius 67.1 0.61 .3 61.9 75.2 =
31 Inferior aspect upper

1ip 72.1 0.63 .5 65.8 80. 1 -
32  Superior aspect lower

1ip 74.2 0.77 .2 65.2 81.5 -
33 Labrale inferius 80.3 0.80 .4 12.7 87.9 =
34 Inferior labial sulcus 87.7 1.00 .5 717.5 98.9 -
35 Soft tissue pogonion 96.4 0.86 .7 85.7 105.2 -
36 Soft tissue gnathion 111.1 1.02 .6 99.4 123.3 -

Table 13A(iii) Vertical location of soft tissue landmarks in relation to

NS (mm).
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Variable

Descriptive Statistics

Males pre-treatment

Index . Name X +E(M) S Min Max /BT
37 Nasion 0.1 0.01 0.1 0.0 0.2 -
38 Anterior nasal spine 48.6 0.56 3.1 43.0 56.1 -
39 A point 54.3 0.53 2.9 49.1 61.9 -
40 Prosthion 62.8 0.56 Ssil 57.8 70.5 =
41  Upper incisor incisal

edge 75.4 0.62 3.4 69.9 84.4 -
42 Lower incisor incisal

edge 69.7 0.77 4,2 61.8 78.1 ~
43 Infradentale 79,2 0.78 4.3 70.2 88.3 -
44 B point 88.4 0.99 5.4 76.4 98.7 -
45 Pogonion 98.5 1.06 5.8 87.0 111.3 -
46 Gnathion 105.5 1.05 5.7 92.6 116.6 =
47 Upper molar mesial

contact 63.6 0.64 885 56.2 69.9 -
48  Gonion 66.0 0.86 4,7 56.8 76.9 -

Table 13A(iv) Vertical

location of hard tissue landmarks in relation to NS (mm).
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Variable Descriptive Statistics Males pre-treatment

Index Name X +E(M) S Min Max
49  Mandibular Plane to

S-N 34.4 0.08 5.4 22.8 46.3
50 Palatal plane to

S-N 7.8 0.73 4.0 -2.6 17.2
51 Upper incisor to

S-N 110.7 1.18 6.5 97.3 126.7
52 Lower incisor to

mandibular plane 95.9 1.21 6.6 83.0 105.0
53 Interincisal angle 119.1 1.64 9.0 104.2 134.4
54  Occlusal plane to

S-N 22.7 0.86 4.8 11.6 32.0
55 SNA 80.1 0.75 4.1 71.8 87.5
56  SNB 76.2 0.64 3.5 70.0 84.7
57 ANB 3.9 0.53 2.9 -1.3 8.5
58 Convexity 6.0 1.26 6.9 =5.7 17.0

Table 13A(v) Dentoskeletal angles (degrees).
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Variable

Descriptive Statistics

Males pre-treatment

Index Name X +E(M) S Min Max VE;
59  S-NAS-SLS 93.0 0.52 2.9 87.3 98.4 -
60  S-NAS-ILS 82.5 0.42 2.3 76.1 87.5 -
61  SLS-NAS-ILS 10.5 0.40 2.2 6.2 14.6 -
62 Convexity excluding

nose 158.3 0.98 5.4 146.6 168.7 -
63 Convexity including

nose 127.3 0.86 4.7 118.4 135.2 -
64 Nasolabial angle 126.0 1.88 10.3 110.7 148.2 -
65 Concavity of upper

Tip 145.0 2.01 11.0 115.3 172.2 -
66 Concavity of lower

Tip 115.9 2.7 14.8 85.3 141.0 -
Table 13A(vi) Soft tissue inclinations and contours (degrees).
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Variable

Descriptive Statistics

Females pre-treatment

Index Name X +E(M) S Min Max
1  Soft tissue nasion 7.1 0.26 1.4 64.5 71.6
2 Pronasale 85.5 0.76 4,2 77.5 93.6
3 Subnasale 70.2 0.83 4.5 60.9 78.3
4  Superior labial sulcus 68.2 0.95 5.2 56.7 76.9
5 Labrale superius 70.1 1.00 5.5 58.0 79.0
6 Inferior aspect upper

Tip 63.4 0.99 5.4 49.3 73.7
7  Superior aspect lower

1ip 59.3 1.33 7.3 45.6 70.6
8 Labrale inferius 63.4 1.19 6.5 50.1 75.2
9 Inferior labial sulcus 53.2 1.27 7.0 36.6 64.7
10  Soft tissue pogonion 54.1 ‘1.43 7.8 35.1 68.8
11 Soft tissue gnathion 42.0 1.53 8.4 19.4 59.7

Table 13B(i)

Horizontal location of soft tissue landmarks

in relation to NSP (mm).
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Variable

Descriptive Statistics

Females pre-treatment

Index Name X +E(M) S Min Max VE;
12 Nasion 65.1 0.45 2.5 59.6 70.3 -
13 A point 55.0 0.76 4.2 46.5 61.8 -
14 Upper incisor apex 50.5 0.74 4.1 42.3 58.2 -
15 Prosthion 57.5 0.90 5.0 46.8 65.3 -
16  Upper incisor incisal

edge 58.8 1.31 6.2 45.4 71.0 =
17  Lower incisor incisal

edge 52.3 1.04 5.7 39.3 61.9 -
18 Infradentale 47.8 1.07 5.8 33.8 57.7 -
19 Lower incisor apex 37.3 1.10 6.0 24.3 47.9 -
20 B point 43.2 1.20 6.6 27.6 56.0 -
21  Pogonion 42.8 1.36 7.5 23.1 58.9 ~-
22  Gnathion 39.5 1.44 7.9 18.4 56.2 =

Table 13B(ii) Horizontal Tocation of hard tissue landmarks in relation to NSP (mm).
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Variable Descriptive Statistics Females pre-treatment
Index Name X +E(M) S Min Max vﬁ]
23  Upper molar mesial

contact 31.5 0.72 4.0 23.4 39.7 -
24 Lower molar mesial

contact 29.6 0.85 4.7 20.6 40.4 =
25 Gonion 15.5 0.82 4.5 6.4 23.1 -

Table 13B(ii) (continued)

Horizontal location of hard tissue landmarks in relation to NSP (mm).
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Variable

Descriptive Statistics

Females pre-treatment

Index Name X +E(M) S Min Max Vb,
26  Soft tissue nasion 6.1 0.48 2.6 0.1 12.7 -
27 Pronasale 41.8 0.56 3.1 36.7 51.0 &
28 Subnasale 53.1 0.54 3.0 47.3 59.8 -
29  Superior labial sulcus 60.7 0.54 2.9 54.7 68.6 -
30 Labrale superius 65.4 0.52 2.8 60.8 12.2 -
31 Inferior aspect upper

lip 71.3 0.54 2.9 66.5 79.9 &
32  Superior aspect lower

Tip 72.9 0.74 4.1 66.4 80.7 -
33 Labrale inferius 78.6 0.84 4.6 71.6 87.7 -
34 Inferior labial sulcus 86.5 0.99 5.4 76.1 96.9 =
35 Soft tissue pogonion 95.6 1.05 5.7 83.3 103.7 -
36 Soft tissue gnathion 109.2 1.03 5.6 98.2 117.9 =

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

Descriptive Statistics

Females pre-treatment

Index Name X +E(M) S Min Max /E;
37 Nasion 0.1 0.01 0.1 0.0 0.2 =
38 Anterior nasal spine 47.5 0.44 2.4 42.4 53.2 ==
39 A point 53.6 0.63 3.5 47.6 61.7 -
40 Prosthion 62.2 0.63 3.2 56.5 68.8 -
41  Upper incisor incisal

edge 73.9 0.62 3.4 67.6 80.7 =
42 Lower incisor incisal

edge 69.1 0.61 3.3 63.8 75.4 -
43 Infradentale 78.4 0. 66 3.6 72.5 85.9 .
44 B point 86.8 0.83 4.6 78.0 94.9 »
45  Pogonion 97.2 0.89 4.7 88.4 104.4 -
46 Gnathion 102.6 0.88 4.8 93.7 110.9 -
47 Upper molar mesial

contact 63.4 0.53 2.9 58.0 69.8 =
48 Gonion 64.9 0.84 4.6 52.8 73.2 =

Table 13B(iv) Vertical

location of hard tissue landmarks in relation to NS (mm).
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Variable

Descriptive Statistics

Females pre-treatment

Index Name X +E(M) S Min Max /5;
49 Mandibular Plane to

S-N 34.6 1.09 6.0 23.4 50.8 -
50 Palatal plane to

S-N 7.8 0.56 3.1 0.7 13.2 -
51 Upper incisor to

S-N 111.2 1.49 8.2 97.3 135.0 -
52  Lower dncisor to

mandibular plane 97.5 0.82 4.5 90.1 107.2 -
53 Interincisal angle 117.5 1.24 6.8 103.4 132.1 -
54 Occlusal plane to

S—N 21.4 0.99 5.4 11.5 31.8 -
55 SNA 79.5 0.52 2.9 74.9 85.0 -
56  SNB 75.9 0.59 3.2 67.7 82.9 -
57 ANB 3.5 0.34 1.8 -1.2 7.1 -
58 Convexity 5.0 0.92 5.1 -8.2 15.7 -

Table 13B(v)

Dentoskeletal angles (degrees).
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Variable

Descriptive Statistics

Females pre-treatment

Index Name X +E(M) S Min Max Vﬁq
59  S-NAS-SLS 91.8 0.72 3.9 84.7 101.0 -
60  S-NAS-ILS 82.4 0.62 3.4 76.0 89.5 -
61  SLS-NAS-ILS 9.4 0.33 1.8 5.0 12.5 2
62 Convexity excluding

nose 160.5 0.79 4.3 153.5 169.9 -
63 Convexity including

nose 127.9 0.75 4.1 119.8 140.0 -
64 Nasolabial angle 127.6 1.56 8.5 105.2 149.5 -
65 Concavity of upper

Tip 141.9 2.50 13.7 110.3 172.4 -
66 Concavity of Tower

Tip 122.21 2.66 14.56 86.2 154.7 -

Table 13B(vi) Soft tissue

inclinations and contours (degrees).
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Variable Descriptive Statistics Males post-treatment

Index Name X +E(M) S Min Max
1  Soft tissue nasion 74,2 0.69 3.8 67.3 84.0
2 Pronasale 90.4 0.93 5.1 80.3 103.1
3  Subnasale 73.3 0.91 5.0 64.8 86.0
4  Superior labial sulcus 69.6 1.04 5.7 58.1 84.3
5 Labrale superius 71.3 1.15 6.3 59.2 88.7
6 Inferior aspect upper

Tip 63.3 1.25 6.9 46.8 83.0
7  Superior aspect lower

1ip 61.0 1.35 7.4 46.8 83.0
8 Labrale inferius 64.9 1.30 7.1 49.0 85.2
9 Inferior labial sulcus 54.1 1.37 7.5 36.4 5.l
10  Soft tissue pogonion 55.4 1.49 8.2 38.5 78.0
11 Soft tissue gnathion 41.9 1.70 9.3 24.6 68.5

Table 13C(i) Horizontal location of soft tissue landmarks in relation to NSP (mm).
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Variable Descriptive Statistics Males post-treatment

Index Name X +E(M) S Min Max
12 Nasion 67.6 0.65 3.6 61.3 76.8
13 A point 54.1 1.02 5.6 41.0 68.8
14  Upper incisor apex 49.3 1.00 5.5 37.7 61.6
15 Prosthion 54.9 1.09 6.0 40.9 70.6
16  Upper incisor incisal

edge 54.4 1.26 8.9 37.7 74.0
17  Lower incisor incisal

edge 52.5 1.26 6.9 34.1 71.3
18 Infradentale 47.4 1.31 7.2 30.9 68.9
19 Lower incisor apex 35.7 1.41 1.7 16.8 56.0
20 B point 43.1 1.43 7.8 26.5 66.2
21 Pogonion 43.0 1.53 8.4 27.3 67.2
22  Gnathion 39.3 1.59 8.7 23.1 64.1

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

Descriptive Statistics

Males post-treatment

Index Name X +E(M) S Min Max /5;
23 Upper molar mesial

contact 33.2 1.02 5.6 22.5 47.6 =
24  Lower molar mesial

contact 33.0 1.08 5.9 21.1 48.9 -
25 Gonion 18.6 0.73 4.0 11.4 28.8 -

Table 13C(ii) (continued)

Horizontal location of hard tissue landmarks in relation to NSP (mm).
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Variable Descriptive Statistics Males post-treatment

Index Name X +E(M) S Min Max
26  Soft tissue nasion 6.0 0.42 2.3 0.2 11.3
27 Pronasale 45.6 0.66 3.6 37.5 52.7
28  Subnasale 57.7 0.68 3.7 50.7 64.4
29  Superior labial sulcus 66.0 0.72 4.0 57.6 74.9
30 Labrale superius 71.3 0.70 3.8 64.9 81.0
31 Inferior aspect upper

lip 76.3 0.62 3.4 70.1 84.8
32 Superior aspect lower

1ip 77.9 0.74 4.0 70.1 84.9
33 Labrale inferius 83.8 0.86 4,7 76.7 92.3
34 Inferior labial sulcus 93.4 0.92 5.0 83.8 102.2
35 Soft tissue pogonion 102.8 0.95 5.2 91.3 112.4
36 Soft tissue gnathion 118.2 1.05 5.8 106.5 128.2

Table 13C(iii) Vertical location of soft tissue landmarks in relation to NS (mm).
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Variable Descriptive Statistics Males post-treatment

Index Name X +E(M) S Min Max
37 Nasion 0.8 0.1 0.6 0.0 2.5
38 Anterior nasal spine 50.7 0.55 3.0 45.9 55.5
39 A point 57.5 0.65 3.6 50.2 66.5
40 Prosthion 66.1 0.60 3.3 61.7 74.8
41  Upper incisor incisal

edge 78.9 0.65 3.5 73.5 88.1
42  Lower incisor incisal

edge 77.3 0.67 3.6 70.6 85.8
43 Infradentale 86.0 0.74 4.1 18.2 95.5
44 B point 93.7 1.04 5.7 82.9 104.3
45  Pogonion 104.8 1.12 6.2 92.3 116.6
46 Gnathion 111.3 1.14 6.3 98.5 122.3

47 Upper molar mesial
contact 67.3 0.66 3.6 59.8 75.4

48 Gonion 49,8 0.94 5. Ji2 60.70 77.8

Table 13C(iv) Vertical location of hard tissue landmarks in relation to NS (mm).
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Variable Descriptive Statistics Males post-treatment

Index Name X +E(M) S Min Max

49 Mandibular Plane to

S-N 35.6 1.10 6.0 20.8 47.9
50 Palatal plane to

S-N 8.4 0.73 4,0 -3.5 16.5
51 Upper incisor to

S-N 102.6 1.37 7.5 90.2 125.5
52 Lower incisor to

mandibular plane 100.9 1.71 9.4 87.4 117.7
53 Interincisal angle 120.9 1.67 9.1 97.8 139.5
54  Occlusal plane to

S-N 29.1 1.26 6.9 16.9 43.0
55 SNA 76.9 0.73 4.0 67.7 85.7
56  SNB 75.5 0.66 3.6 67.3 83.1
57 ANB 1.4 0.44 2.4 -3.2 6.3
58 Convexity 0.0 1.08 5.9 -11.8 1.7

Table 13C(v) Dentoskeletal angles (degrees).
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Variable

Descriptive Statistics

Males post-treatment

Index Name X +E(M) S Min Max /5;
59  S-NAS-SLS 90.5 0.57 3.1 84.4 96.8 -
60  S-NAS-ILS 81.6 0.50 2.8 74.5 87.7 -
61  SLS-NAS-ILS 8.6 0.36 2.0 4,8 12.9 -
62 Convexity excluding

nose 159.5 0.95 5.2 148.4 170.3 =
63 Convexity including

nose 126.3 0.90 4.9 115.7 135.7 -
64 Nasolabial angle 132.7 1.59 8.7 112.1 145.6 -
65 Concavity of upper

1ip 139.6 1.54 8.4 114.9 154.5 4
66 Concavity of lower

Tip 123.6 2.65 14.5 92.7 151.1 -

TabTle 13C(vi) Soft tissue

inclinations and contours (degrees).
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Variable

Descriptive Statistics

Females post-treatment

Index Name X +E(M) Min Max /5;
1 Soft tissue nasion 71.8 0.57 .1 64.7 79.4 -
2 Pronasale 86.8 0.84 .6 78.5 95.6 -
3 Subnasale 70.0 0.84 .6 60.4 79.4 -
4  Superior labial sulcus 66.7 0.87 .8 57.0 76.0 -
5 Labrale superius 68.1 0.95 .2 57.2 78.9 -
6 Inferior aspect upper

1ip 60.1 1.00 .5 45.8 71.8 =
7  Superior aspect lower

1ip 58.7 1.29 .2 45.8 71.8 -
8 Labrale inferius 62.3 1.09 .0 48.4 74.9 -
9 Inferior labial sulcus 53.0 1.31 .2 34.6 67.5 =
10 Soft tissue pogonion 54.1 1.50 .2 35.1 71.5 ~
11 Soft tissue gnathion 41.3 1.74 .5 18.4 61.4 -

Table 13D(i)

Horizontal location of soft tissue landmarks

in relation to NSP (mm).
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Variable Descriptive Statistics Females post-treatment

Index Name X +E (M) S Min Max
12 Nasion 65.7 0.49 2.7 59.8 71.4
13 A point 52.9 0.83 4.5 44.6 61.8
14  Upper incisor apex 49,0 0.81 4.4 41,1 58.9
15 Prosthion 53.8 0.91 5.0 43,2 64.2
16 Upper incisor incisal

edge 52.9 1.02 5.6 39.2 63.7
17  Lower incisor incisal

edge 51.3 1.02 5.6 37.8 61.4
18 Infradentale 46.3 1.07 5.9 31.8 58.7
19 Lower ijncisor apex 35.3 1.17 6.4 20.8 49.1
20 B point 42.4 1.30 7.1 27.0 57.4
21 Pogonion 42.4 1.51 8.3 23.3 60.2
22 Gnathion 38.9 1.63 9.0 17.5 57.6

Table 13D(ii) Horizontal location of hard tissue landmarks in relation to NSP (mm).
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Variable Descriptive Statistics Females post-treatment
Index Name X +E(M) S Min Max VBT
23  Upper molar mesial

contact 32.2 0.88 4.8 23.7 40.6 -
24  Lower molar mesial

contact 31.9 0.97 5.3 22.9 41.9 -
25 Gonion 16.7 0.88 4.9 7.9 22.9 -

Table 13D(ii) (continued)

Horizontal location of hard tissue landmarks in relation to NSP (mm).
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Variable

Descriptive Statistics

Females post-treatment

Index Name X +E(M) S Min Max /BT
26 Soft tissue nasion 5.9 0.47 2.6 1.2 13.8 .
27  Pronasale 43.7 0.53 2.9 36.5 50.7 -
28  Subnasale 55.1 0.50 2.7 50.0 60.9 -
29  Superior labial sulcus 63.1 0.53 2.9 57.3 71.2 -
30 Labrale superius 67.6 0.46 2.5 63.5 74.0 =
31 Inferior aspect upper

1ip 73.1 0.46 2.5 69.6 80.2 Ed
32 Superior aspect lower

Tip 73.9 0.57 3.1 69.8 80.2 &
33 Labrale inferius 80.1 0.61 3.4 75.4 88.1 *
34  Inferior labial sulcus 89.7 0.79 4.3 82.8 99.9 -
35 Soft tissue pogonion 98.8 0.83 4.6 89.0 107.6 -
36 Soft tissue gnathion 112.9 0.84 4.6 104.7 121.3 -

Table 13D(iii) Vertical location of soft tissue landmarks in relation to NS (mm).
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Variable Descriptive Statistics Females post-treatment

Index Name X +E(M) S Min Max
37 Nasion 0.6 0.11 0.6 0.2 2.9
38 Anterior nasal spine 48,4 0.42 2.3 43.8 53.0
39 A point 55.2 0.55 3.0 49.3 62.2
40 Prosthion 63.9 0.49 2.7 58.8 71.3
41  Upper incisor incisal

edge 75.9 0. 51 2.8 71.6 83.1
42 Lower incisor incisal

edge 74.6 0.55 3.0 70.3 82.3
43  Infradentale 82.8 0.53 2.9 78.6 90.3
44 B point 89.5 0.81 4.4 82.3 100.0
45 Pogonion 100. 4 0.82 4.5 92.5 110.5
46  Gnathion 106.3 0.78 4.3 98.7 114,0
47  Upper molar mesial

contact 65.0 0.44 2.4 60.4 71.6
48 Gonion 67.2 0.94 5.2 53.4 76.3

Table 13D(iv) Vertical location of hard tissue landmarks in relation to NS (mm).
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Variable Descriptive Statistics Females post-treatment

Index Name X +E(M) S Min Max

49 Mandibular Plane to

S-N 35.0 1.28 7.0 22.1 52.7
50 Palatal plane to

S-N 8.0 0.63 3.5 0.6 12.9
51  Upper incisor to

S-N 101.2 1.17 6.4 90.2 120.7
52 Lower idincisor to

mandibular plane 102.8 1.44 7.9 86.5 118.2
53  Interincisal angle 121.6 1.74 9.5 100.1 141.1
54  Occlusal plane to

S-N 27.6 1.09 6.0 18.2 42.7
55 SNA 77.1 0.66 3.6 72.1 85.3
56 SNB 75.7 0.66 3.6 66.5 84.6
57 ANB 1.5 0.43 2.3 -2.8 5.6
58 Convexity -0.2 1.18 6.5 -14.9 10.6

Table 13D(v) Dentoskeletal angles (degrees).
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Variable Descriptive Statistics Females post-treatment

Index Name X +E(M) S Min Max
59  S-NAS-SLS 89.6 0.63 3.5 82.5 96.5
60  S-NAS-ILS 82.1 0.66 3.6 72.9 89.9
61  SLS-NAS-ILS 7.4 0.25 1.4 5.2 10.6
62 Convexity excluding

nose 162.2 0.95 5.2 150.9 171.4
63 Convexity including

nose 127.8 0.86 4.7 118.4 139.8
64 Nasolabial angle 132.7 1.66 9.1 111.5 151.4

65 Concavity of upper
1ip 140.0 2.01 11.0 119.4 169.2

66 Concavity of Tower
Tip 129.5 1.89 10.3 111.2 158.5

Table 13D(vi) Soft tissue inclinations and contours (degrees).
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Variable Descriptive Statistics Males pre-and post-treatment differences

Index Name X +E(M) S Min Max /5;
1 Soft tissue nasion 1.6 0.16 0.9 0.3 3.9 =
2 Pronasale 2.8 0.34 1.8 -0.7 6.6 =
3 Subnasale 0.4 0.29 1.6 -4.3 4.0 -
4  Superior labial sulcus -1.1 0.41 2.2 -7.4 3.4 -
5 Labrale superius -1.6 0.58 3.2 -9.3 7.1 -
6 Inferior aspect upper

1ip -2.7 0.67 3.7 -9.9 3.2 =
7 Superior aspect lower

1ip 0.5 0.77 4.2 -9.9 8.9 -~
8 Labrale inferius -0.6 0.60 3.3 -10.3 4,1 g
9 Inferior Tabial sulcus -0.7 0.43 2.3 -6.5 4.0 -
10  Soft tissue pogonion -0.7 0.43 2.4 -6.5 3.1 *
11 Soft tissue gnathion -1.7 0.43 2.4 -6.5 3.7 -

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

Descriptive Statistics

Males pre-and post-treatment differences

Index Name X +E(M) S Min Max /5;
12 Nasion 1.2 0.11 0.6 0.4 2.5 -
13 A point -2.8 0.49 2 [l -7.1 3.5 =
14 Upper incisor apex -2.6 0.43 2.4 -7.2 2.5 -
15 Prosthion -4,5 0.48 2.6 -10.0 0.3 =
16  Upper dincisor incisal

edge -6.1 0.65 3.6 -13.0 0.9 -
17  Lower incisor incisal

edge -1.6 0.49 2.7 -6.7 3.8 -
18 Infradentale -2.3 0.42 2.3 -8.0 2.4 -
19  Lower dincisor apex -3.3 0.43 2.4 -9.1 0.7 *
20 B point -1.6 0.35 1.9 -5.8 2.6 -
21  Pogonion -1.4 0.37 2.0 -5.5 3.2 -
22 Gnathion -1.6 0.40 2.2 -6.0 3.1 =

Table 13E(ii) Horizontal location of hard tissue landmarks in

relation to NSP (mm).
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Varijable

Descriptive Statistics

Males pre~and post-treatment differences

Index Name X +E(M) S Min Max /5;
23 Upper molar mesial

contact 0.9 0.44 2.4 -2.9 7.1 -
24 Lower molar mesial

contact 2.9 0.51 2.8 -2.2 11.0 *
25 Gonion 2.7 0.38 2.1 -6.1 5.8 =
Table 13E(41) (continued) Horizontal location of hard tissue landmarks in relation to NSP (mm).
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Variable

Descriptive Statistics

Males pre-and post-treatment differences

Index Name X +E(M) S Min Max VB]
26  Soft tissue nasion -0.4 0.38 21 -6.0 4.3 -
27  Pronasale 2.8 0.33 1.8 -0.3 6.9 -
28 Subnasale 3.9 0.38 2.1 0.2 9.1 -
29  Superior labial sulcus 5.3 0.58 3.2 -2.3 13.5 -
30 Labrale superius 4.1 0.43 2.4 -0.4 8.3 B
31 Inferior aspect upper

1ip 4.2 0.39 2.1 0.2 9.3 -
32 Superior aspect lower

Tip 3.6 0.40 2.2 0.2 9.0 -
33 Labrale inferius 3.6 0.40 2.2 -0.9 7.5 -
34 Inferior labial sulcus 5.7 0.49 2.7 -0.3 10.6 -
35 Soft tissue pogonion 6.3 0.54 3.0 1.4 13.6 -
36 Soft tissue gnathion 7.2 0.43 2.3 2.3 12.0 -
Table 13E(ii1) Vertical location of soft tissue landmarks in relation to NS (mm).
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Variable

Descriptive Statistics

Males pre-and post-treatment differences

Index Name X +E(M) S Min Max VE;
37 Nasion 0.7 0.10 0.6 -0.1 2.4 .
38 Anterior nasal spine 2.1 0.31 1.7 -1.3 5.4 =
39 A point 3.2 0.43 2.4 -2.9 7.5 -
40 Prosthion 3.2 0. 30 1.7 -0.1 6.7 -
41  Upper incisor incisal

edge 3.5 0.32 1.8 -1.4 7.2 -
42  Lower incisor incisal

edge 7.6 0.49 2.7 1.1 12.4 -
43  Infradentale 6.8 0.40 2.2 1.1 12.5 =
44 B point 5.3 0.43 2.4 -0.5 10.9 ==
45  Pogonion 6.3 0.37 2.0 1.9 10.2 -
46  Gnathion 6.8 0.40 2.2 1.6 9.8 -
47  Upper molar mesial

contact 3.6 0.36 2.0 0.0 1.7 -
48  Gonion 3.8 0.36 2.0 0.3 8.1 =

Table 13E(iv) Vertical

location of hard tissue landmarks in relation to NS (mm).
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Variable Descriptijve Statistics Males pre-and post-treatment differences

Index Name X +E(M) S Min Max /5}
49 Mandibular Plane to

S-N 1.2 0.27 1.5 ~2.1 3.9 -
50 Palatal plane to

SN 0.6 0.30 1.6 -3.0 4.0 -
51  Upper incisor to

S-N -8.1 1.45 7.9 -21.6 12.1 -
52 Lower incisor to

mandibular plane 5.0 1.44 7.9 ~9.7 22.5 -
53  Interincisal angle 1.8 2.07 11.3 -25.7 24.8 -
54 Occlusal plane to

S-N 6.4 1.14 6.3 -4.9 20.5 -
55 SNA -3.2 0.49 2.7 -8.1 4.5 =
56  SNB -0.7 0.21 T 1 -3.7 0.9 -
57 ANB -2.5 0.40 2.2 -6.1 3.9 -
58 Convexity -6.0 0.87 4.8 -14.9 8.1 -

Table 13E(v) Dentoskeletal angles (degrees).
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Variable Descriptive Statistics Males pre-and post-treatment differences

Index Name X +E(M) S Min Max VE;
59  S-NAS-SLS -2.5 0.34 1.9 -5.9 2.5 ~
60  S-NAS-ILS -0.8 0.22 1.2 -4.1 1.0 -
61  SLS-NAS-ILS -1.9 0.31 LIEY -5.5 2.0 -
62 Convexity excluding

nose 1.2 0.33 1.8 -1.8 6.6 *
63 Convexity including

nose -1.0 0.35 1.9 -5.6 2.3 -
64 Nasolabial angle 6.7 1.65 9.0 -25.9 22.2 e

65 Concavity of upper
Tip -5.3 1.79 9.8 -43.0 12.4 o

66 Concavity of lower
Tip 7.8 2.05 11.2 -12.3 31.1 -

Table 13E(vi) Soft tissue inclinations and contours (degrees).
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Variable Descriptive Statistics Females pre- and post-treatment differences

Index Name X +E(M) S Min Max /B}
1 Soft tissue nasion 0.7 0.17 0.9 -0.9 2.4 -
2 Pronasale 1.3 0.23 1.3 -0.6 4.3 o
3 Subnasale ~0.2 0.20 1.1 -1.9 2.3 *
4  Superior labial sulcus -1.5 0.24 1.3 -4.7 1.4 -
5 Labrale superius -1.9 0.31 1.7 -5.4 1.5 -

Inferior aspect upper

Tip -3.3 0.36 2.0 -7.0 0.1 =
7  Superior aspect lower

1ip -0.5 0.61 3.4 -5.3 5.6 -
8 Labrale inferijus -1.2 0.41 2.3 -4.6 4.1 -
9 Inferior labial sulcus -0.2 0.34 1.9 -2.6 3.6 -
10 Soft tissue pogonion -0.1 0.43 2.4 -3.3 6.2 -
11 Soft tissue gnathion -0.7 0.45 2.5 -4.5 4.0 -

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

Descriptive Statistics

Females pre- and post-treatment differences

Index Name X +E(M) S Min Max VS;
12 Nasion 0.6 0.11 0.6 -0.8 2.0 =
13 A point -2.1 0.31 1.7 -5.6 3.0 -
14 Upper incisor apex -1.5 0.35 1.9 -5.0 4.3 *
15 Prosthion -3.6 0.23 1.3 -6.1 0.1 =
16  Upper incisor incisal

edge -5.8 0.39 2.1 -10.4 -2.3 -
17  Lower incisor incisal

edge -0.9 0.36 2.0 -5.4 1.9 .
18 Infradentale -1.6 0.33 1.8 -5.4 1.8 -
19  Lower dincisor apex -2.0 0.46 2.5 -6.8 2.8 -
20 B point -0.7 0.32 1.8 -4.0 3.1 =
21 Pogonion -0.4 0.38 2.1 -3.8 3.5 -
22  Gnathion -0.6 0.4 2.2 ~-3.9 3.9 -

Table 13F(ii1) Horizontal location of hard tissue Tandmarks in relation to NSP (mm).
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Variable Descriptive Statistics Females pre- and post-treatment differences
Index Name X +E(M) S Min Max /B;
23 Upper molar mesial

contact 0.8 0.40 2.2 -3.3 4,2 -
24  Lower molar mesial

contact 2.3 0.44 2.4 -2.8 6.7 -
25 Gonion 1.2 0.28 1.5 -2.8 4.6 -

Table 13F(ii) (continued)

Horizontal location of hard tissue

landmarks in relation to NSP (mm).
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Variable

Descriptive Statistics

Females pre- and post-treatment differences

Index Name X +E(M) S Min Max /5]
26  Soft tissue nasion -0.1 0.32 1.7 -5.7 2.6 *
27 Pronasale 1.9 0.27 1.5 -0.5 5.5 -
28  Subnasale 2.0 0.25 1.4 -0.3 5.8 ~
29  Superior labial sulcus 2.4 0.31 1.7 -0.8 5.5 -
30 Labrale superius 2.2 0.31 1.7 -1.0 5.1 -
31 Inferior aspect upper

1ip 1.8 0.35 1.9 -2.2 6.0 -
32 Superior aspect lower

Tip 1.0 0.43 2.3 -4.3 4.7 -
33 Labrale inferius 1.5 0.46 2.5 ~-5.5 5.7 -
34 Inferior labial sulcus 3.2 0.52 2.8 -1.7 9.4 -
35 Soft tissue pogonion 3.2 0.61 3.4 -3.9 10.3 -
36 Soft tissue gnathion 3.7 0.40 2.2 0.4 8.2 -

Table 13F(iii) Vertical location of soft tissue landmarks in relation to NS (mm).
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Variable Descriptive Statistics Females pre- and post-treatment differences

Index Name X +E(M) S Min Max vb-
37 Nasion 0.5 0.11 0.6 -1.0 2.9 Kk,
38 Anterior nasal spine 0.9 0.21 1.1 -0.9 3.1 -
39 A point 1.6 0.45 2.5 -5.1 7.5 -
40 Prosthion 1.8 0.32 1.8 -2.1 5.8 -
41  Upper incisor incisal

edge 2.0 0.35 1.9 -1.6 7.0 -
42 Lower incisor incisal

edge 5.4 0.40 2.2 1.7 9.9 =
43  Infradentale 4.4 0. 36 2.0 0.7 7.6 =
44 B point 2.7 0.48 2.7 -3.7 7.8 -~
45  Pogonion 3.2 0.39 2.2 -1.4 7.4 -
46  Gnathion 3.7 0.37 2.0 0.4 7.5 =
47 Upper molar mesial

contact 1.6 0.28 1.5 -1.8 5.0 -
48 Gonion 2.3 0.40 2.2 -1.8 7.7 -

Table 13F(iv) Vertical location of hard tissue landmarks in relation to NS (mm).
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Variable Descriptive Statistics Females pre- and post-treatment differences
Index Name X +E (M) S Min Max /E;
49  Mandibular Plane to

S-N 0.4 0.35 1.9 -5.8 2.7 o
50 Palatal plane to

S-N 0.2 0.20 1.1 ~-1.3 3.3 =
51  Upper incisor to

S-N -10.0 1.54 8.5 -31.8 2.4 -
52 Lower incisor to

mandibular plane 5.3 1.37 7.5 -5.8 21.2 -
53 Interincisal angle 4.1 1.98 10.8 -13.5 30.8 -
54  Occlusal plane to

S-N 6.3 0.89 4.9 -2.7 15.3 -
55 SNA -2.3 0.33 1.8 -5.8 3.6 &
56 SNB -0.2 0.20 1.1 -1.8 3.3 -
57 ANB -2.1 0.36 2.0 -6.3 1.9 -
58 Convexity -5.2 0.93 5.1 -18.0 4.4 -

Table 13F(v) Dentoskeletal

angles (degrees).
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Variable

Descriptive Statistics

Females pre- and post-treatment differences

Index Name X +E(M) S Min Max Vb,
59  S-NAS-SLS -2.2 0.32 1.7 -5.2 1.8 -
60  S-NAS-ILS -0.3 0.25 1.4 -3.2 2.6 -
61  SLS-NAS-ILS -1.9 0.32 1.7 -4.9 3.1 -
62 Convexity excluding

nose 1.7 0.63 3.4 -6.6 8.7 -
63 Convexity including

nose -0.1 0.36 2.0 -4.4 3.7 -
64 Nasolabial angle 5.2 0.87 4.8 -7.3 13.5 2
65 Concavity of upper

Tip -2.0 2.14 1.7 -19.6 39.0 -
66 Concavity of Tower

lip 7.3 2.01 11.0 -14.4 31.9 -

Table 13F(vi) Soft tissue inclinations and contours (degrees).
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APPENDIX 14

RATIOS FOR INCISOR : LIP RETRACTIONS

Ratios have been calculated using 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)

U1 = upper incisor (incisal edge, 16)
UL = upper lip (labrale superius, 5)
LT = Tower incisor (incisal edge, 17)
LL = Tower 1ip (labrale inferius, 8)

Utl:UL UL:LL L1:LL

MALES 3.8:1 2.7:1 2.5:1

FEMALES 3:1 1.6:1 0.8:1

Appendix 14. Ratios for incisor : 1ip retractions.
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APPENDIX 15

CORRELATION COEFFICIENTS

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

A, Coefficients involving horizontal soft tissue variables.
6 Tables, (i) to (vi).

B. Coefficients involving vertical soft tissue variables.
5 Tables, (i) to (v).

C. Coefficients involving soft tissue angular variables.
4 Tables, (i) to (iv).

D. Coefficients involving hard tissue variables.
3 Tables, (i) to (iii).

Legend

M = males

F = females

i = coefficients significant at p < 0.05
** = coefficients significant at p < 0.01

Coefficients often reported in previous studies have been outlined in
the tables.

Variable abbreviations are Tlisted in Appendix 8.



1 2 3 4 5 B 7 8 9 10 11
NAS PN SN SLS LS TuL SLL LI ILS Pos GNS
1 NAS «B6%# o 5g%¥ .30 «20 21 .29 <30 « 31 JA* o 30%
«53#* ATJER 21 « 39% SAT¥# 13 .28 «35% A41% «32%
2 PN o THFE «50%*¥ « 36% o 33% o 34% SA3HE 3% «DO¥*¥* «36%
«50%¥ .19 023 o204 12 11 .39% o54%% s 53##
3 SN o B3%¥ o 75 % o B7¥¥ o D5*¥ o 78 .B5%** o 73 o B43**
o T3HE o T1HE «B6%* «26 A41* L4 3¥¥ o31% «26
4 SLS o Q4 ¥¥ o 79 o 50%*¥ o B2%% «B7H¥ o T1H¥ .B63%%
»Bg#* o T3%* o 35¥F oD «29 .19 .10
5 LS »B0#¥ « 35¥¥* o T2#% o D4*HE »5B%*¥ o DY H#
«83%% 21 oDB*# «37% <30 «26
6 IW «20 SB7H¥ o D o 5Q¥¥ «B66%¥
.04 o (9% ¥ «25 .18 11
7 SLL 7B .68 «B4%¥ SATHE
n72** 054** 025 _008
8 LI JBl#¥ .B3%* SR
o 70%¥ SA0% .10
9 1ILS o Q4 ¥¥ < 84%%
o81%% O7H¥
10 POS <87
«B3¥*
11 GNS
Table 15A(i) Correlation coefficients for the differences between horizontal soft tissue variables measured pre- and post-treatment in males

and females.
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26 27 28 29 30 3 32 33 34 35 36

NAS PN SN SLS LS TuL SLL LI ILS P0S GNS
1 NAS M -,36% - B5¥# o 52%% 23 o 5g%* < 4Q%¥ o 513% S48 «42% «5B#¥ +66%%
F .30 o 37% - 39% -.12 37 .28 S4TH¥ o571 #¥ «32% JA1¥ »5g**
2 PN M -.49%% o 49%% o 51%% «23 o 53%¥ o S2%% « 5E#¥ +BE*#* o 4TH¥ . G2%% «68%¥
F-.36% o24 <BO*¥* W17 «50%¥ «33% #43% ~40% - 38% J4g¥# -BB*#*

3 SN M - 5g%# .09 -.07 -.20 .09 27 « 38% « 36% 14 27 023
F .06 .10 0 .06 o 32% «40% o31% «25 .18 .20 $39%

4 SLS M -.43%% -.19 -.22 - 43%H -.16 .12 <13 .19 0 .02 -.04

F =.05 .00 04 .16 26 S48% »26 .18 -.02 -.06 «20

5 LS M -.28 -.26 - 37% -.BO** - 3% .03 .06 022 -.02 .00 -.11
F -.03 01 .06 -.08 13 o 33% «28 < 34% 13 .08 o34%

6 IL M -.20 -.30 - 37% L -l - 34*% -.13 .02 17 .00 .02 -.20
F .7 .07 .07 .00 «25 - 3B% «40 » 39% 23 .16 AH1H

7 SLL M -.B63% .10 .00 .00 1 «28 «28 -.18 -.16 -.22 .03

F .05 .18 .10 24 34 N .06 -e23 -.07 -.28 .06

8 LI M -.B1%* -.08 =17 -e25 -.06 o 23 .12 .00 -.13 -.15 -1

F 012 012 010 l14 '34 048** .Ug “.04 003 _015 028

9 IS M -.B63** -.04 -.10 -.16 -.03 7 -.07 -.19 -.16 -.19 -.11
F -.04 <15 .10 -.04 .16 .20 ~-.12 -.08 .03 .02 o 34%

10POS M -,72%% .06 -.01 -.09 .0 o 22 .08 -.01 -.08 -.08 <04

Fo-.13 17 <26 -.10 <10 .03 -.12 -.06 -.16 .02 26

11 GNS M - 57#* -.15 -26 -.29 -e21 -.07 .07 .04 -.03 .00 -.09

F -.30 .03 .20 -e23 -.14 -+20 -.05 .14 -.03 28 21

Table 15A(ii) Correlation coefficients for horizontal soft tissue pre- and post-treatment differences and vertical soft tissue pre- and post-
treatment differences in males and females.
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13 14 15 16 17 18 18 20 21 22 23 24 25
N A RS PR IES IEI PRI RI B P GN mS MI GO
1 NAS M 2% .10 -.06 .06 -.17 -.04 .08 .07 .30 «36% «33% 33 37 .17
F .B82%% N .35% $42% 11 .08 «36% «37* <24 «34% o 32% 21 .09 W12
2 PNoMm S .16 .03 01 -.14 -.05 .20 14 o 32% «40% < 36* 45H¥ S4E** .10
F B3%* .30 «33* «24 01 .21 «36* 2% < 34* JATEF JSO** +38% J40% -.02
3 SN oM «25 o SIH¥ o 35% S4E%* SR - 38%* «5g** o D4R . B3%* ~Bg** <B4 ** SAGR¥ A% 27
F «39% SALRR W42% J52%* $33%* .19 o 32% JTHR 27 27 .28 .04 13 -.01
4 SLs m -.09 7 «SO%* .B5** oS4 « SO** - Bg*¥* . 5g¥* .6a#** ~BE** 223 . 32% ~o41*
F A7 .20 .07 JO3HH EE** «32% « 33* 42* .16 .15 -.26 .20 <01
5 LS M -.13 o TIHE SO EQ%* o ST o~ SO** «B5%* o SO ¥ ~B0** . 58%* .08 .18 -.40%
F .28 .27 11 LB1%¥* HY*H 4% JUB%* J4B%H I .29 -.20 -.05 -.07
6 Iw m -.08 A R oS4 STSER JT3H* . G2%% o 75 - B5%*% o 70 o 70%% .6B%** .15 « 31 ~-.56%*%
F o 35% < 33* «23 ST W45 21 o 32% 37* .07 14 <13 -.18 -.08 -.01
7 SLL oM .02 o 32% 3% .27 .12 .30 «34% .16 QA4 ** A4 S4B «32% TS LA 4l
F A4 .28 .23 IR 21 41% J42% .29 14 .03 0 -.25 -.08 «24
8 LI M =-.07 » 5B % o SGHF 5B o 45*% o 51%% - E5%* oS N oT2HH 0 32% L
F .30 .22 -.03 « 37% 41 Nl oB1 %3 JSTHH .18 A7 - 37% -.11 .08
g ILS m -.02 S4B AL F¥ e L J42% S45%* . 60%* S4THH o B1 % .BE%** QA4NH .60** -, 5%
F « 35% 24 .02 «26 .18 =30 JB7H* 2% 54%% B2%% .06 . 34% -e22
10 POS M .10 o 4g%* SAE** - Rl S42* A1 «66%% o SgH¥ B4R . 8g%* . 89#% 4B BO** - G2%
F 37% .06 -.09 <13 022 .11 #Og*¥ B7** ~BO** B7HER .BE** 40% .38% -.43%
11 GNS M .12 .66*¥ o STH¥ -6g*¥* «60** oS3 o TTHE <B7** »O5** SRR ~Og** AB** e e h
F 23 -.01 -.15 11 24 13 S4g%* itk g7%% .og*# ~gg** ~BO** JA4FE G2

Table 15A(iii) Correlation coefficients for horizontal soft
treatment differences in males and females.

tissue pre- and post-treatment differences and horizontal hard tissue pre- and post-
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37 38 39 40 41 42 43 44 45 45 47 48
N ANS A PR IES IET PRI B p GN Ms GO
1 NAS M <11 o 52%% o hTTHE 45%% o 31% o 34% . 38% 27 « 42% o B4%#% «5B%* .6B%*¥*
F o 52%% « 35% S48%% oSG o54*H# 21 .19 « 34 o52%* +50%% 43R « 32%
2 PNOM 17 «50%*¥ « S6%* o 4B ¥ «26 .27 «25 «37% o 52%% .68%% «5B%*¥ o 7B%¥
F 27 «40% SAB%% JB2%# «BE%* +29 LA40% «39% 4B%% o 50#* 3TH oDO¥*
3 SN M -.10 .12 4 -.05 -.16 -.16 -.15 «21 .15 «25 oIN¥ «B0%*
F #33% 21 27 «35% SHTHE .04 «16 27 «32% »39% .05 « 39%
4 S5 m -.09 -.08 -.06 - 31% - 35% -.28 — o 32% .08 .1 .05 .03 «45%%
F «39% «16 11 .07 .20 -.06 .02 .15 .10 «25 -.03 o 24
5 LS M -.18 -.10 -.09 -.368% - 4% -.35 - 37% .00 .00 -.05 ~.06 . 34%
F «SO%* 16 14 13 23 .04 .09 .15 .16 o31# .10 - 39%
6 IWL m -,27 -1 -.02 —o45%% ~. OO -.46 - 457 -.18 -.05 -.15 -.02 3%
F SA4FE 21 21 29 o37* .10 17 34 025 <37 12 o37%
7 SLL M o 3T% .05 -.10 -.10 .01 .1 .13 » 34% -.08 .00 .00 o 34%
F .08 .02 .28 12 .19 .05 .01 .09 J31% «25 =11 .06
8 LI M .08 -.06 =17 - 3% -.25 -.19 -.20 17 -.07 -.09 iy «37%*
F «22 .05 « 39% .18 27 .18 .11 24 .41 < H46%% -.20 « 34%
9 IS M .06 -.10 -.18 - 39% - 36% -.20 -.12 .09 .02 -.08 .02 K
F «26 .06 < 36% «22 «23 13 <11 .05 J40% o45¥% .03 «B0%*
10 POS M .04 .03 -.07 ~e25 -.28 -.22 -.13 .13 .06 «05 .14 «53#%
F «48 11 «23 .16 .10 -.10 -.05 -.13 «25 27 .28 ~B6%3%*
11 GNS M -.16 -.09 -.16 ~ o 45H* —o52%# - 41%* -+30 -.06 -.04 -.15 .16 «SG**
F o34 .13 .08 .03 -.03 =11 .02 ~-.28 .07 .09 « 3% o THH

Table 15A(iv) Correlation coefficients for horizontal 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 15A(v)

59 80 61 62 63 64 65 66
SNSAS SNSBS ASNBS CON CONN NASO ULIP LLIP
1T NS M -.25 -.39% -.15 .16 ~.02 03 .15 -.14
F =20 -.18 - 34% <40 W43H% -.24 -.33% -.09
2 pN M -.03 _039* 003 _um —.13 _005 .12 -.29
F -044** -.11 -.34* 034* 004 .18 -.22 -07
3 SN m I33* -.11 .33* -.32* 018 -.39* _.10 _.53**
F 033* 027 .11 —.29 001 -.23 —.UB 001
4 SLS M »B3%¥* <16 «B1%¥ - 32% .16 ~.B6%** =12 —,52%#
F o611 %% 14 o4gH# - 37% .04 - 54%% «25 -.40%
5 L8 M o 70%* 022 . B** - 35% 14 -.85%% ~o42% - 54%*
F 042* 019 u25 -018 027 "071 ¥ _.18 _.32*
B IUL M 058** 040* 045** -.15 l14 '063** -.28 --35*
F o 37 <20 «21 =13 .20 —o B -13 -.26%
7 SLL M .09 -.08 -.04 -.19 o 33% -.07 o24 - 27
F «25 42% -.089 -.15 -.08 -.17 «34% .03
g LI M < 40% «13 23 -21 - 38% -.39% .05 -44
F «36 »5B## -.11 -.00 «22 L Lkl .15 -.12
9 IS M .15 «32 -1 «15 «60%* -.22 .18 -.03
F -.08 -BE¥*# -o.B1%% ~40% «48%* -e23 -.25 o24
10 POS M 20 .18 -.04 .15 o« SG%* -.21 .08 -o24
Foo-.24 «33% - 50%* «BB** oD4*H -.12 ~e30 -.14
11 GNS M .20 <21 -.03 «30 - B3 -.29 .03 ~-.20
F-.38% .09 ~45%% <69** «B2%% -.08 - 49% -.08

Correlation coefficients for horizontal soft tissue pre- and post-treatment differences and soft tissue angular pre- and post-
treatment differences in males and females.
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49 50 51 52 53 54 55 56 57 58
MD-SN PA-SN U1-SN L1-MD -1 OC-SN SNA SNB ANB NAP
1 NAS M -, 37% .09 -.14 -.10 21 -.02 .07 «25 -.05 -.11
F =25 -.26 -.15 -.28 «38% .03 «35% «26 .18 .10
2 pN m _.24 019 —.18 -017 .27 .04 .14 .28 a04 _002
F _030 —-05 _022 -014 035* l27 020 .28 '04 -.Dg
3 SN M - 43%% .01 .05 -.05 .06 ~-.28 o 4B%¥ o DY «30 27
Foo-a7 -.39%* -.07 < 34% 26 .20 o3TH* o24 «21 .19
4 SLS M -.44%% -.15 .19 .05 -.11 - 42% .B5%#* oB1%% 4B S4TRE
Foo-da2 -.23 «39% -.27 -.20 -15 20 A7 .08 .06
5 L5 M -.40% -.13 .18 .05 -.11 - 45%% o T4 %% o S4%% «B2%% .BO%**
F =25 -e23 « 36% -.18 .14 -e22 022 3% .04 .01
6 IWL M -—.49%* -.25 JAnRHE .08 -.30 — o B2%# «B9%% o B1%% o S3HH «S0%*
F -.16 -e22 <15 -.18 .01 -.07 .28 A7 17 .14
7 SLL M -.36% .12 -.17 «27 -.02 .02 «23 «45%% .05 .11
Fo-.04 -o 34% -.05 -.09 -.02 -.02 « 39% 27 21 .28
8 LI M -,5]% -.15 .07 .16 -.09 - 32% o51%% N L «26 <29
Fo-d5 -.22 «20 -.08 -.17 -.06 «28 « 34% .07 .11
g ILS M -,58%% -.02 «15 .11 -.10 - 33% « 37% (1 .08 .03
Fooo—edg®* -.29 .01 -.16 .19 .00 «23 o T EH -7 -.12
10 POS M -.B0%* -.03 <13 -.03 .0 ~. 33% « 39% o T43¥ .08 .09
F _.70** "029 017 —.31 027 _-15 -04 .75** _037* -.46**
11 GNS M -, 75%* -.11 «25 -.01 -.07 - o513 o 73HE —-24 <23
Foo—.B3%# -.30 +20 -.16 «20 -.26 -.07 o TO¥* - 45%% - 5%

LOL

Table 15A(vi) Correlation coefficients for horizontal soft tissue pre- and post-treatment differences and dentoskeletal angular pre- and post-

treatment differences in males and females.



26 27 28 29 30 31 32 33 34 35 36

NAS PN SN SLS LS IuL SLL LI ILS POS GNS
26 NAS M -.27 -1 -.14 -.18 -.30 -.29 -.15 -.09 -.06 -25
F W31¥ -4 1 .16 W17 .00 -.04 -.11 -.05 -.01
27 PN M LB2% JBO** LB ®H ,B5* .36% .25 e yad <33% .BB#H
S TO% .38% JBoH# B3 J5T7HH A A2 37 S5
28 SN M JT5HE L8O TR o34% 24 JA1% AL LT5HE
F JA42% STGER 5B JB5¥# #53¥# LUgHE S50 o 71 %%
29 SLS M it LB1#% 023 .04 .13 .26 oS4
F JB7ER BE** JITH RN .18 .04 »30
30 LS M B2 L 37 22 . 35% TR ST3RE
.8 Ry S39% J5HE J32% i
3 I M o 32% .22 22 3% .60
F BB o37% J42% 24 JB2%#
32 SLL m JG2% SB5%3 5B 6B
F JB1 JT2HH B3 STIER
33 LI M 7O JT3HE S5O
F .B0%* BO¥* o TO%¥
3 IS M ST ST
F S7B* STSHH
35 POS M (i
F STSHH
3 GNS M
F

Table 15B(i) Correlation coefficients for the differences between vertical soft tissue variables measured pre- and post-treatment in males and
females.
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12 13 14 15 16 17 18 18 20 21 22 23 24 25
N A RS PR IES IEI PRI RI B P GN MS MI GO
26 NAS M -.23 -.18 -.28 -.20 -.03 -.06 - 40% -, 39% - 4Q¥E _ G7RE _ GR¥¥  _ GO#E - g7 .22
F .16 .11 .02 .11 .08 -43 31 -.08 -e24 -.26 -.28 -.08 -.20 .20
27 pN m 049** --39* _.40* _'54** _059** _045** ".39* —129 -.15 _015 _'15 113 .12 '48**
F JOTEE —,1B6 ~.03 ~e13 .05 -.07 01 21 .05 .02 04 .02 .09 < 34%
28 SN M N - 49%E - G3MR O BFHE - BOME -, G4MF _ 4Q%*  _ 3g¥ -+26 =25 -e23 <11 14 o 52%%
F 084** —011 _005 _.DB 011 010 .18 -18 001 -18 .18 -DB 013 028
29 5.5 M o 32% -.B1%% - 55%¥  _ BO%*¥ - B3®* -.B1%* -,51%*  -.08 -.30 -.28 -.28 o 27 .08 43%¥
F 014 ‘118 -008 "020 004 001 —-21 --17 _031 _128 --24 ‘.22 -.27 034*
30 LS M «39% - 45%% - G1®E _ BE**¥  -.BE8%* - Bg%¢ - Go®% 35 -.24 -.19 =21 .18 14 o 52%%
F 054** 002 112 .DB -DB 010 .10 ng —.24 _-15 "'.13 ".22 -012 .51**
31 I m «31% -.16 -.23 — 4% = 4g%% -, 4g%k - 3g% -13 -.11 -.05 -.05 <15 <13 - 3B8%
F o 52%# .06 .08 21 «30 A7 .18 23 -.17 -.19 -.18 -.37 ~-.23 o 52%%
32 SLL M N .19 .10 .00 -.10 .08 <13 .08 .12 .09 .03 .18 .18 o 33%
F o 52%¥ .07 «26 .20 .12 «28 17 .06 -.17 -.11 -.08 .02 -.04 A4FH
33 LI M SA4BH¥ «26 13 .10 -.10 .10 .19 4 .08 .09 .02 .09 .06 «26
F o 55%H# .00 .09 «15 <11 <33 21 <11 <01 .08 .10 .06 .06 <33
34 ILs M o 33% 07 -.03 -.05 -.12 <04 .05 -.12 -.02 -.06 -.04 -.08 .02 #31%
F 044** 014 '14 010 —.14 a42 024 104 ""'.03 “nDB _107 '017 008 040*
35 POS M JA49%%F  ~.10 -.28 -.25 -.26 -24 -.08 -.11 -.02 .03 -.03 21 .12 27
F N .06 .10 <12 -.08 .08 14 .19 12 «20 +22 17 .16 .16
38 GNS M SOB%*¥ .22 ~-e32 -+40 —o45%* - 37H =21 -.18 -.11 -.06 -1 .16 .16 »50%*%
F o T3EE 21 .19 24 .06 .18 «36 37 A4 =20 .18 ~-.04 .18 «30

Table 15B(ii)

Correlation coefficients for vertical soft tissue pre- and post-treatment differences and horizontal hard tissue pre- and post-
treatment differences in males and females.
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37 38 39 40 4 42 43 44 45 48 47 48
N ANS A PR IES IEI PRI B P GN Ms Go
26 NAS M <01 -.0 .04 -.06 .03 -.02 -.00 ~. 40% -.09 =17 ~.24 - 50%*%
F <12 <26 27 15 .00 -.09 -.07 1 .29 .14 07 -.15
27 PNM 27 oB2%% «50%¥ »69%¥ o« B3%% o S3%# .60%* - 40% o42% «66%# o 4% » 39%
F <27 o g JA4B%# oSO o 52%# «35 JAB%#* 43 N=is o+ 56%¥* o5 ¥% «30
28 SN M S42% oB4*¥* .60%*% o TG%¥ -B9%¥ < B3%¥ . 6B%¥* o 37% - B5%#* o 7G%E o« 4B%¥ o 34%
F .29 SB3%% oH1H* B3 oB2%# ~4B*% o5B*¥* #55%% .BB¥** «66%% JG2%* . 38%
29 SLS M o 32% S45HE o 45 »B5%*% - BB** 43* oS4 %% o 39% « 3% o 53FH <40% .20
F .07 S42%H o 2% % JA4¥FE o37% «26 31 J31% «40% o 34% .00 -.07
30 LS M o 34% o 5g** o 51%#% .6B%*¥ - 6% »5B*#* «B5¥¥ J4B%¥* «5B%# o 4% o 527 . 38%
F 23 <60%* .68%* o TTHR JB1#¥ «48%% «O3%% o T2%% o TOHH o TTH% « 31 A7
31 I M A1% »5E%*# o 43% o 55%¥ o 61 %% S 45%H% o 5% S 4gH¥ o S4HH «B7H#¥ « 33% .29
F «20 o4 JB4R¥* +BO#** JB7#¥ « 33% «39% «5g%* «6g*# .68%% .18 .15
32 stL M 27 o 49HE o OTHE » 5g#* » 50*% o 4% o« 4B%% o 49 « 34% oB1%% o 4g%% »4g%H
F 23 o 5g% 45%% JB7H¥ o T3¥% SATHER o 5g#* B2%% «BO¥* »58%*% o5 #¥ .26
33 LI m -.00 ~45%% # STHH «55#% o« 35% o 37% ° 32% J41% o B4 <B4%% o 52%% »49%F
F 27 <B2%* - 36% «5B¥*¥* -B0#** o55## ~65%# oD2H¥ o 49%% o50%* S49%% «38%
34 ILS M <11 «49%H o 4% o 52%# o 34% »58%% » SO** o 5% «B7H¥ -B5%% «5g9%% AR
F -0 «S4%% T «65%% oT3H ~B0¥* o 7B8%% BT <B1%% oB3** o31% o 32%
33 POS M -.08 JA42% oG1%% J48%¥ 27 . 40% o 34% « 36% «B1%#% o T3%E o 7E#¥ -B60**
F -.05 »5B#¥ T #5g%# «55%*#* S4TH¥ «B1%% <50 »59%* S57H% J55¥** o5 ##
3B GNS M .19 ~B6%*¥* -B6B** « 75%% «B1%¥# - 66 %% .B6%%* »B3%% o T2%% ~95%# o 72%% oB1%¥
F «26 o+ 6% .68%* -BB%* < B3%* «B1#%* -Bg#* o Th4%E ~BB*# SO %% «45%% »S3H*

Table 15B(iii) Correlation coefficients for vertical soft tissue pre- and post-treatment differences
treatment differences in males and females.

and vertical hard tissue pre- and post-
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59 60 61 62 63 64 65 66

SNSAS SNSBS ASNBS CON CONN NASO uLIe LLIP
26 NAS M .08 N .18 -.04 -.58%* -.03 -.30 23
F » 52 J5g#* .05 -.04 .06 -.23 .07 .00
27 PN M -.35% = 4T7HH -.39% .09 -.07 24 «25 .14
F .02 31 -e22 #22 «23 -.30 -.04 .07
28 SN m e 39* _.39* _038* 021 -025 -45** .4-3** .23
F _027 _007 _.21 039* .18 —.Ug _004 —007
29 5L M -.36% ~43%% ~o TR 17 -.13 I o 52%¥ .19
F 3% .16 .18 -.18 - 33% .08 AB%* .02
30 LS M -.39% ~ 44 %F ~a 35% .08 -.15 o 43%% SATHE .19
F .14 022 -004 _001 -'13 -QDS 031* .UE
31 I m -1 - 34% -1 -.15 -.10 .16 .19 -.04
F 035* 030 .11 _-17 -008 _032 138* 003
32 sl m -.04 — o 4g¥# -.04 -.10 -.15 -1 .08 =33
F o -.02 -.06 .03 -.00 .10 -.28 01 -.01
33 LI M 009 -.41* .15 -502 _020 ".14 -.18 —.38*
F -.16 -.05 -.1 «20 «35% ~o37% -.31% .08
34 ILS M -.13 -.18 -.16 .20 -.10 .04 .08 .16
Foo-27 1 - 35% .09 .19 -.19 - 33% «D0¥*#
35 POS M -~.14 ~o 34% -.06 21 -.16 .10 .02 -.03
Foo=e3 04 - 34% «36% 41 =-.07 - 39% W41%
3 GNS M -.24 1 -.21 .17 -.13 222 .15 -.02
Fo-.19 25 - 40% <30 «32 =23 -.29 .28

Table 15B(iv) Correlation coefficients for vertical soft tissue pre- and post-treatment differences, and soft tissue angular pre- and post-
treatment differences in males and females.



49 50 51 52 53 54 55 56 57 58
MD-3N PA-SN U1-5N L1-MD u1-L1 OC-SN SNA SNB ANB NAP
26 NAS M o 34% ~-.17 «20 .12 -.26 -.06 -.08 ~o 2% .12 <12
F .10 -.02 .00 -.24 .08 -.13 «24 -.06 .26 27
27 PN M -.04 « 35% -.30 -.24 . 38% JA1¥ -.29 .07 - 39% -4
F-.26 -.10 .0 -.14 .06 -.12 -.02 < 39% -.23 -.19

28 SN M .14 27 -.22 -.26 o 32% «40% -4 -.08 - 4B%* ~ o 4g%*
-020 018 .Dg _.03 “003 -Q1a -IDB 026 _.19 _028

29 SLs M .10 .19 -.24 - 41% N o 45%% - 56*% ~.12 ~.B2%# o
F .16 .20 .03 -0 -.21 .10 .04 -.05 .06 .06

30 LS M .08 «26 -o 34% -3 < A4%% o 43R -.38% -.06 = 44 R% = ATHR
F .11 _004 —012 -u14 001 .14 014 007 009 IDS
31 I m .01 .19 ~o 34% -.39% «50%* o 33% -.09 <13 -.18 -.22
F .09 -.13 .05 -+25 -.09 .00 .21 .15 .12 .14
32 slL M -.03 024 -.19 .10 .07 .09 .18 .13 .16 .18
F =.05 ~-.04 -.13 .02 .01 .04 .13 .11 .07 .05
33 LI M .06 A4 -.10 -.02 .08 -.06 .28 .06 o 32% <30
F-.20 17 -.06 24 -.07 .00 -.03 14 -.10 -.1
34 ILS M 4 «22 -.11 .12 -.01 -.06 .1 .04 .1 .10
F 005 .19 "27 -40 _.DB 020 014 013 -DS ;12
35 POS M .09 .01 -.08 -e25 022 -.06 -.07 ~-.07 -.05 -.11
F -.18 «25 -e23 .07 .20 <01 .05 17 -.05 -.09
38 GNS N .15 .28 _.24 ".28 -34* 021 —c17 —.02 -.19 -.23
F -.06 -0 -.14 -.08 .20 .15 <21 <28 <04 .01

Table 15B(v)

Correlation coefficients for vertical soft tissue pre- and post-treatment differences and dentoskeletal angular pre- and post-

treatment differences in males and females.
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S8 60 61 62 63 B4 65 66

SNSAS SNSBS ASNBS CON CONN NASO ULIP LLIP
59 SNSAS M « 33% . 78%# - 39% =11 =TI ¥¥ - 33% -5
F <40% ~68%% - 57%% -.22 - 433 J4B%# -.30
60 SNSBS M .05 «15 14 -.30 =21 JA1¥
F - 1% .15 «36% -o36% -.1 37%
61 ASNBS M -.B5%#* - 35% -, 6g#* - 4% - 66%¥
F -.5g¥** ~o51#% -.14 «56%% -.B0%**
62 CON M W3 «29 7 « SO%¥*
F o T2 ~.0t = 43¥% .03
B3 CONN M -.02 13 .16
F e 44** —-49** 005
64 NASD M JG2% 3%
F .19 225
65 ULIP M .28
F -:29
66 LLIP M
F

Table 15C(i) Correlation coefficients for the differences between soft tissue angular variables measured pre- and post-treatment in males and
females.
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12 13 14 15 16 17 18 19 20 21 22 23 24 25
N A RS PR IES IEI PRI RI B P GN MS MI GO
59 SNSAS M -.41% JATH¥ « 35% 4g%E o 52%# ~40% o 45H% o42% «30 .28 022 ~-13 -.03 ~o26
F-.24 .07 -.12 «23 S1*¥% —.10 -.20 -.03 - 31 —o 34% ~o 34% - 41% ~e37 13
60 SNSBS M - 50%* «29 21 « 35% »5O¥*¥ 48 «25 .05 «25 .16 «25 -+26 .05 ~ 4%
F .17 .10 -.10 .17 .18 .05 27 - 38% « 34 .16 13 -.21 .10 .03
51 ASNBS M ‘.30 039* l22 041* 040* 021 '29 -34* 003 .05 -001 _-21 —.25 _006
F .37* _.15 _004 010 037* —.14 _.42* _.33* -.58** -046** -044** _024 -.44** -11
62 CON M .18 -.12 -.04 -.09 -.04 .01 =03 =14 «25 024 .28 .15 <30 -.18
F 034* -018 —.30 "020 "‘.DS --04 035* 035* .56** '67** .57** .43** 028 -035*
63 CONN M .06 022 .28 JI1® <28 .28 A% « 36% +56%* - 5B%¥ »B2%% 31 .29 —GT7HE
F .28 _.15 _Izg .|:|5 017 110 052** .83** 084** 065** 053** 015 008 —.31
B4 NRSO M 22 - B3R 4Q%% L G7EE _ 4gFE 4% -al42% -.28 -3 -3 -.30 «23 .07 .30
F-.186 01 .15 -.36% —-.B4**  -.28 - 35% -o 39% -.21 -.14 -.11 27 .05 -.07
85 ULIp m |01 -038* —.37* _.29 _.21 _013 _010 -l12 -002 _003 nDD .25 021 013
Foo=a27 ~-13 -.10 -.08 12 .02 -.22 -.21 —51HE S 4B¥® 44 24 -41% .29
BS LLIp M _011 —.35* _.33* _.37* "028 -.20 -042* _-52** —028 _l32* _.18 _014 _005 -11
F 01 .20 .19 -.02 -44 .08 <01 -.04 o12 -.11 -.10 -+15 .22 <16

Table 15C(ii) Correlation coefficients for angular soft
treatment differences in males and females.

tissue pre- and post-treatment differences and horizontal hard tissue pre- and post-
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37 38 39 40 4 42 43 44 45 45 47 48

N ANS A PR IES IEI PRI B P GN ms GO

59 SNSAS M -.18 -.08 -.04 — 37% -.29 - 42% - 41% .0 -.16 -.18 -.20 .10

F I11 .11 .UD _018 -014 —023 -.21 u03 .UD 001 -.22 -.15

60 SNSBS M -.06 =27 -24 ~.B5%% -5 %% =25 -.18 -.23 -.05 - 41% -~ 31% -.18
F .11 «24 W42% 022 «16 .18 11 <16 <51 SAB%¥ -.02 - 35%

81 ASNBS M —.24 -.17 _.U7 ‘.25 -.25 _040* "049** -.17 _007 -aUg _021 --08
F .02 -.08 -+ 33% - 33% -o27 - 37% -.30 -.10 -.40 -.36% -.20 - 43%%

62 CON M -,01 .09 -06 -.03 -.09 17 24 -.0 .12 .06 .28 <29
F «22 «22 .27 .18 .02 .08 <11 -.08 27 .20 ATHR o 52%¥

83 CUNN m --29 -027 -143** -544** —.43** -.16 _010 ‘10 -.15 _023 014 -22
F +30 .15 «15 .08 ~-.03 07 .11 -.09 «25 27 N B

64 NRSO M 23 «12 .15 <40% « 39% «34% « 35% .12 14 .19 24 -.13
F —043* -'21 -'10 -UD -004 _007 -012 -.DB —020 —.25 -.18 _.35*

65 ULIP M .19 .00 -.02 17 21 «26 022 «23 .21 .16 21 .16
Foo=a7 ~-.01 -.06 -.11 -.08 -.21 -.18 .06 -.12 -.11 -e27 —J4%

66 LLIP M .10 .00 -.0 .00 .03 » 33% o37% .01 .27 -.03 -.02 -.15

F _.43** u10 025 025 .28 -46** 039* 028 l31 029 -001 “007

Table 15C(iii) Correlation 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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49 50 51 52 53 54 55 56 57 58

MD-SN PA-SN U1-5N LI-MD u1-11 OC-SN SNA SNB ANB NAP
59 SNSAS M -.28 -.20 033 -.03 =17 ~. 40% «DB** o 45%3# o HB o51%%
F .16 -.04 JA41% -.22 -.35% ~-e22 .08 -.1 14 .18
B0 SNSBS M -.11 -.15 o ATHE o 34% ~, 53#% - 4BH** <31 «28 «23 27
F _'17 --10 005 _.UB _001 _008 .24 050** -005 007
61 ASNBS M -.01 -.27 o 24 -.08 -.11 -.29 S 4Q%H .10 oSG *¥ o 53%%
F «28 .04 «36% -.16 -, 35% -.16 -.10 - 50%# .18 .12
62 CON M -.27 .00 .03 «02 -.01 -.14 -.21 11 -3 -.32
F -.5g#* =21 .07 -.04 .18 -.28 -.16 oS4*H# ~h4H% -.53%
63 CONN M -,39% -.05 .10 .07 -.07 ~o35% <11 o A4g%HE -1 -.17
F -G 01 «21 -.12 .13 - 44%% -.13 -65%# - 4B%% = 4TH%
64 NASO M «30 .13 -.16 -.08 «13 .38% -« B9%* ~ . 34% -.BE** — B4 ¥*
F o 33* .14 - 48%% <01 « 35% ~.48%% -.06 —-.41% A7 .10
65 ULIP M -.02 -.04 01 .09 -.07 17 - Y43H% .03 - o 54 — 4
F .38* lm .12 _.18 _.25 002 -001 -'35* 018 018
66 LLIP M 17 «22 -.03 .19 -.13 .16 -» 35% -.23 -.31 - 32%
F «23 .00 —.56%* 26 «21 .28 22 11 .14 .29

Table 15C(iv) Correlation coefficients for angular soft tissue pre- and post-treatment differences and dentoskeletal angular pre- and post-
treatment differences in males and females.
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12 13 14 15 16 17 18 19 20 21 22 25
N A RS PR IES IET PRI RI B P GN GO
12 N oM -.10 -.18 -.18 -.24 ~-.16 -.04 .09 <13 17 .10 .10

F .19 17 14 .03 .06 J31% +35% .16 25 24 «36%

13 A M Ve .88%¥ o 70%* o T2%% o 72HE » 58%¥ «B66%% oB4#% SB7# —o 4%
F oBg** .74** oDB 017 014 018 .Dg _001 _003 -002

14 RS M - 80%* o S3*¥ «B3%% «66%% o 52%¥ < SB#** oS3 o O7R¥ -.39%
F N Yea -e25 .03 «01 -.08 -.10 -.21 -.18 .18

15 PR M N < 84%% .B8%* o T2%¥ .Bg#** «B5*¥ -68%¥ - 5gH#
F o2 ¥ o 24 « 34 JAH .14 12 <11 -.08

16 IES M »B2%% . 83%%* .6g%* -B66%% - 5B#*¥ 1% —.B5%%
F .18 025 042* 022 c28 .25 "n22

17 IEI M - B3%* 48 B2 o51 % o D4R - S4%%
F .59 .16 22 13 .16 .08

18 PRI M ~BO%*3* o B3%% o TO%*# o T6%% -.BB**
F oET7¥¥ oOT7HH o52%# o 52%% -.21

19 RI M . 75%% K .B68%% - 53#%
F «B5** NI JB2%¥ -.29

20 B M « 95 %*¥ » 95%¥ ~o 7O

F ogD** QBB** “e 52**

21 P M S g7HE -.Bg**

F ~9g#H# ~o5gH#*

22 OGN M —.68%*

F - .61 %%

Table 15D0(i) Correlation coefficients for the differences between horizontal hard tissue variables measured pre- and post-treatment in males
and females. (variables 23, MS and 24, MI have been excluded from this table).
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37 38 39 40 a4 42 43 44 45 45 47 48
N ANS A PR IES IEI PRI B P GN MS GO

37 Nom W43 « 35% «37* HTER 48%* S4B%* 224 «21 «25 -e22 .00

F «23 12 1% «21 <05 .18 .06 22 «29 SAG¥E o 34%
38 ANS M T3 o T2%H# «B3%# o55*# »59¥#% 41% «50%# «B4¥¥* «31* AT

F oS7EX oS4 oS1¥¥ «39% o54%% «50%% JB1%# oS3*% «SB*# »38%
39 A M B7EF S45%% 4E%% o 45%% .28 .52%% «6B%** «40% J42%

F E7*E «B0*# o45¥* o50%% SA45%% o TE¥*¥ .BG*# <23 «23
430 PR M B7H% o TR «63%% 42% ATER oTYER - 38% o 21

F Jg2%% JBO** «BB%* ST2%% <B4%% oB2%% 37 o 34%
4 IES M . T3%R o 43R o 52%% «35% B 217 .04

F JBTHR 5g## .80%% o TOR% -80%* <27 o32%
42 IEI M ~90** «B2%% SR JB4ER «29 .16

F .90%# o T3%% Nl -BE** .16 .16
43 PRI M oB5¥¥ o 53%% .6B%# .29 «23

F JT2R% B4R* JT1EE W41¥ o32%
44 B M o51#% «B0%*# «29 » 33%

F N o TOH¥ «22 .15
45 P M B J4B%% JL3EE

F 293%% W43%% «4B%%
48 GN M G2 JGE##

F «39% «50%*
47 MS M «B4%¥

F 48%¥

Table 15D0(ii) Correlation coefficients for vertical hard tissue pre- and post-treatment differences in males and females.
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12 13 14 15 16 17 18 19 20 21 22 23 24 25

N A RS PR IES IEI PRI RI B p GN Ms MI GO
37 N M -.02 .03 .11 -.15 -.25 .00 -.19 - 33%* -.1 -.20 -.14 -.21 -0 «26
o 37 <15 <11 o« 39%* A1% .16 .29 <30 27 «38% #39% «16 .08 -.10
38 ANS M « 40% .03 -.03 -.18 -.29 -.16 =21 -.20 -.11 -.10 -.09 -.12 -.02 JATHR
F o 42% .08 -.08 A4 <26 .10 -.03 .10 -.03 .08 .09 .05 -.01 .20
39 A M o 33% -.08 - 23 -.28 -+25 -.20 -.21 -.23 -.15 -.16 =17 .12 .07 o 3%
F -66%% 21 .06 .08 <01 -.02 .10 «26 .05 .05 .07 -.10 -+15 «35%
40 PR M S53*¥ -, 36% ~o32% =~ 52%E  — BIRE - 44— 44%F _ 35% —SATHE 4 3ER — 4BEE .06 -.05 BT
F .Bg** 028 |36* o22 _.17 010 018 .14 _th 001 002 —001 004 044**
1 IES M - 38% - 40% -.30 = O7FF BT - 4B** - B4 - 40% - 50¥¥ - 48%% - 52%¢ - 15 -.14 o TIH*
F (i 27 N 024 -.14 o25 <25 -.12 -.11 -.05 -.03 .12 .07 S45%%
42 IEI M o 24 - 31% -.28 ~ 49%% - G7FR —JA4FR B3R S 44 44 4% -.14 .03 ~B4%*
F o H3#% .03 -.02 -.13 -.26 JAB¥#* .18 -.1 -.11 -.12 -.10 -24 .09 o45¥%%
43 PRI M o 33% -.27 -.26 -.,53%%  _,5g¥¢  _.30 -.50%¢ - 56** - 3% - 32% -.28 -.10 .07 »58%*
F JAg¥% .10 .05 -.01 -.13 o 34% .05 -.01 -.04 -.01 .03 -.02 .18 o 46%¥
44 B M .09 -.06 .05 -.25 = A41% -.18 -.11 -.17 -.08 -.04 -.05 .02 .06 . 487
F 48 ¥ 17 .18 .12 -.08 22 .11 .00 - 36% -.30 -.28 -27 <07 49%%
45 P M o24 -.06 -.21 -.20 -.21 -e23 -.14 -.13 -.08 -.07 .00 -.03 -.03 « 37
F -B6B%** 14 .15 .18 0 .07 .26 o 34% .04 .06 .07 -.12 .09 «37%

(continued next page)

Table 15D(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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14 15 16 17 18 19 20 2 22 23 24 25

N A RS PR IES IET PRI RI B P GN ms MI GO
45 GN M .52** -n21 ‘.34* -.40* ‘t43** —-37* -.23 -.17 -.12 '008 -.13 010 011 151**
F «6B%# 17 .10 24 .10 .18 o343 -368* «09 13 <11 -.18 «13 «38%

47 NS |’| 050** -021 -.37* -026 --20 -019 002 .M 014 018 012 044** 037* -04

F «35% <01 «12 .18 15 -.09 <01 «15 23 «34% o 37% +40% 24 =01

48 GO M JATHR 24 «05 12 <07 -1 + 36 21 «D3%* «59%% «S4%# o51%# STEE -,22
F .27 007 bt 002 .33* 033* 023 052** .53** -67** 072** 075** +26 .39* ‘037*

Table 15D(iii) continued
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SECTION 3

APPENDIX 16

CASE ANALYSES

5 selected cases from the sample

Each case includes:

a case description

superimposed tracings (method 1in chapter 2.4),
figure (i)

profile photographs taken before and after treatment
(not standardised), figure (i)

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

Pre-treatment Z-scores, dotted line

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

Subject 50, female
Class 2, division I malocclusion

Age pre-treatment : 12.9 yrs (-0.6 standard deviations from x)

Age post-treatment : 14.8 yrs
Difference between post- and pre-treatment
ages —0.2 standard devitions from Xx

The hand-wrist radiograph indicated 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 velocity.

Treatment * Non-extraction

Lip posture : Slight  interlabial gap before and after
treatment. Lips relaxed post-treatment.

Z-scores : A1l scores in figure (iii) within 2 standard
deviations from the x. _
Incisor retraction very close to the x.
(except B point).
Lower incisor proclination was close to the

XI
H ST variables were all within 1 standard
deviations of x.

Discussion : The soft tissue profile response in figure
(i) shows a downward and forward growth
pattern. The 1lips showed retraction and
reduced concavities. The mandibular plane
rotated downwards and backwards.
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NSP

Figure b(i) Superimposed tracings of case 1

pre-treatment

post-treatment



Z-SCORE

2-0

-1-0

Pre-treatment

Figure b(ii) Profile photographs of case 1

Post-treatment
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H ST VST ASC HHT A DS
- = < — > - —e -
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PN SLS LS Ll iLS POS UL SLL ULIP LLIP CON A {ES (EI 8 Ul=  LiI=
SN MD
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~ Figure b(iii) Graph of Z-scores for case 1
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CASE 2

Subject 44, female
Class 2, division 1 maloclussion

Age pre-treatment : 13.9 yrs. (0.1 standard deviations from x)

Age post-treatment : 16.8 yrs.
Difference between post- and pre-treatment
ages 1.0 standard deviation from x

The hand-wrist radiograph indicated that the skeletal age was
approximately 13.5 yrs. pre-treatment (Greulich and Pyle, 1966),
and according to Grave and Brown (1976) (figure 13) this was well
post-peak in relation to the adolescent growth spurt.

Treatment

4[ 4 and E| E extracted.

were congenitally absent.
717 were in the position of 6 ] 6. Lingual
root torque 21 12 and 21 [12

Lip posture : Slight interlabial gap pre-treatment, closed
without apparent strain post-treatment.

Z-scores : Compared to the x values there was:
Greater H ST and H HT values pre-treatment.
Less incisor and 1ip retraction.
More chin and nose growth.
Less lower incisor proclination.
Upper 1ip flattened less, and Tower lip more.
Profile convexity (excluding the nose)
increased more.

Discussion : The profile changes seen in figure (i) show
significant forward growth of the bony chin
which was followed in about a 1:1
relationship by the soft tissue chin.
Significant forward nose growth also
occurred. As a result the profile "dished-in"
after treatment even though the 1ip response
was less than the mean. The lower incisors
were uprighted (retroclined after stage 2 and
Tingual root torque was applied in stage 3).
Had the Tlower incisors been kept forward
(proclined - as in many other cases and
according to the mean) a better Tlower 1lip
support way have been provided. However, the
long term stability of the Tlower incisor
segment may also have been comprimised.



126

NSP

Figure c(i) Superimposed tracings of case 2

pre-treatment

post-treatment



Z-SCORE

Pre-treatment Post-treatment

Figure c(ii) Profile photographs of case 2
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Figure c(iii) Graph of Z-scores for case 2
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CASE 3

Subject 41, female
Class 2, division 1 malocclusion

Age pre-treatment : 15.3 yrs. (1.1 standard deviations from x)

Age post-treatment : 16.8 yrs.
Difference between post- and pre-treatment
ages —-0.64 standard deviations from x

The hand-wrist radiograph indicated that the skeletal age was
approximately 15.5 yrs. pre-treatment (Greulich and Pyle, 1966) and
according to Grove and Brown (1976) (figure 13) very little growth
potential remained.

Treatment : 6 | 4 extracted
Lip posture : Small 1interlabial gap pre-treatment, curled

lower 1ip. Closed without apparent strain
post-treatment.

Z-scores : Mainly close to the x. _
More retraction if IES than x, retraction of
LS close to x. _
Lower incisors more upright than x before
treatment and also proclined more due to

treatment.
Discussion : Minimal nose change occurred since the
patient was essentially non—growing.

Mandibular rotation occurred and the soft
tissue chin followed. Both Tips reduced in
concavity. Although the upper 1lip seemed to
follow the upper incisor less than average,
this  could also Tlargely be due to Tip
posture.



129

NSP

Figure d(i) Superimposed tracings of case 3

pre-treatment

post-treatment



Z—-SCORE

Pre—treatment
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Figure d(ii) Profile photographs of case 3

Post-treatment
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Figure d(iii) Graph of Z-scores for case 3
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CASE 4

Subject 14, male
Class 1 molars and proclined incisors

Age pre-treatment : 12.4 yrs. (-0.9 standard deviations from x)

Age post-treatment : 14.8 yrs.
Difference between post- and pre-treatment
ages 0.9 standard deviations from x

The hand-wrist radiograph indicated that the skeletal age was
approximately 11.5 yrs. which was about 1 year less than the
chronological age pre~treatment (Greulich and Pyle, 1966).
According to Grave and Brown (1976) (figure 13), this was well pre-
peak in relation to the adolescent growth spurt.

Treatment : Four first premolars extracted.

Lip posture Interlabial gap, relaxed before and after

treatment.

s

L-scores : H ST and H HT scores close to means before
treatment. H ST response greater than x
values . Flatter Tower 1ip before treatment,
less flattening after treatment.

Discussion : Significant growth occurred as evident in the
large space between the soft tissue profiles
in figure (i). The chin grew 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



Z-SCORE

Pre-treatment

Post-treatment

Figure e(ii) Profile photographs of case 4

57
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Figure e(iii) Graph of Z-scores for case 4
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CASE 5

Subject 15, male
Class 1, bimaxillary prognathism

Age pre-treatment : 14.3 yrs. (0.5 standard deviations from Xx)

Age post-treatment : 16.8 yrs.
Difference between post- and pre—treatment
ages 1.06 standard deviations from x

The hand-wrist radiograph indicated that the skeletal age was
approximately 12.5 yrs, which was more than 1.5 yrs. less than

the chronological age pre-treatment (Greulich and Pyle, 1966).
According to Grave and Brown (1976) (figure 13) this indicated that
this subject was pre-peak in relation to the adolescent growth
spurt.

Treatment : Four first premolars extracted.

Lip posture : Extreme 1interlabial gap before treatment.
Large interlabial gap after treatment.
Relaxed posture.

L-scores : Pre-treatment the scores for V ST IUL and V
ST SLL confirmed the incompetent lip pattern
(see also figure 2). During treatment the
upper 1lip moved vertically 2 standard
deviations more than average, while the lower
1ip showed less than average vertical change.
The Tower dincisors retracted and proclined

less than the x.

Discussion : Figure (i) shows that a significant amount of
growth occurred. The upper 1ip showed Tittle
tendency to follow the upper incisor
retraction. Both 1lips seemed to "thicken"
with treatment.
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NSP

Figure f(i) Superimposed tracings of case 5

pre-treatment

post-treatment
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Post-treatment

Pre-treatment
Profile photographs of case 5

Figure f(i1i)
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Figure f(iii) Graph of Z-scores for case 5




ERRATA

PAGE 23: SECTION 5.

The first line should read:

‘The other points listed in Figure A, Page 11 were then
jdentified and....'

PAGE 125:

LINE 12:
'4 | 4 and E | E extracted' should read:

'4 | 4 and E I E extracted. 6 | 6 previously extracted.'

LINE 13:
'65 | 56 were congenitally absent' should read:

'5 | 5 were congenitally absent'.



